                          Urinary Catheterization

Introduction

Urinary catheterization or Foley catheterization as it is commonly referred to is an invasive procedure. It involves introducing a plastic or rubber tube into the urethra then advancing the tube into the bladder. Once in the bladder the catheter provides for a continuous flow of urine. 

Objectives:

By the completion of this teaching unit, the student will be able to:

1. List the indications for urinary catheterization.

2. Indicate the appropriate catheter type/size. 

3. Discuss the risks associated with catheterizations.

4. Describe the equipment for female/male/pediatric urinary catheterization.

5. Demonstrate a safe method of performing urinary catheterizations while maintaining strict aseptic technique.

Indications for urinary catheterizations are: 

Intermittent catheterization

· Collection of sterile urine sample.

· Provide relief of discomfort from bladder distention.

· Decompression of the bladder.

· Measure residual urine.

· Management of patients with spinal cord injury, neuromuscular degeneration, or incompetent bladders.

Short-term indwelling catheterization

· Post surgery and in critically ill patients to monitor urinary output.

· Surgical procedures involving pelvic or abdominal surgery repair of the bladder, urethra, and surrounding structures.

· Urinary obstruction (e.g. enlarged prostate), acute urinary retention       

· Prevention of urethral obstruction from blood clots with continuous or intermittent bladder irrigations

· Instillation of medication into the bladder.  

Long-term indwelling catheterization

· Refractory bladder outlet obstruction and neurogenic bladder with urinary retention.  

· Prolonged and chronic urinary retention.

· To promote healing of perineal ulcers where urine may cause further skin breakdown.

Anatomy

The kidneys are paired retroperitoneal organs. A thin, fibrous tissue known as the capsule surrounds them. In front, the kidneys are separated from the abdominal cavity and its contents by layers of peritoneum. At the back the lower thoracic wall shields them. .

Urine is formed within the kidneys in functional units known as nephrons. The urine formed within these nephrons passes into collecting ducts, which drain into calyces, which, in turn, drain into the renal pelvis. Each renal pelvis gives rise to a ureter. The ureter is a long tube (25 cm) with a wall composed largely of smooth muscle. It connects each kidney to the bladder and functions as a drainage tube for urine.

The urinary bladder is a hollow organ that is situated anteriorly just behind the pubic bone. It acts as a storage reservoir for urine. The walls of the bladder consist largely of smooth muscle called the detrusor muscle. Contraction of this muscle is mainly responsible for emptying the bladder during voiding. The urethra rises from the bladder.

 In the male, the urethra runs through the penis and in the female, it opens just above the vagina. A short distance from its origin, the urethra is encircled by a small bundle of muscle fibers that is called the external urinary sphincter. This sphincter is the major site for control of the initiation of urination.
   

Physiology


The kidneys, ureters, bladder and urethra make up the urinary system. The kidney’s main function is to extract unwanted substances, including water, from the blood. This fluid waste material, called urine, is transported through the ureters to the bladder for storage. During the act of voiding, the bladder contracts and the urine is expelled from the body through the urethra.

The purpose of urine formation is to regulate the water content and electrolyte composition of the body fluids. Over a period of time, the amount of electrolytes and water excreted by the kidneys very nearly approximates the amount that is taken into the body orally. Although fluid and electrolytes can be lost by other means, such as in sweat or feces, it is the kidneys that have to precisely regulate the internal environment of the body. Today, failure of renal function can be treated by the use of dialysis, or by kidney transplantation.

An important feature of the urinary system is its ability to adapt to wide variations in fluid load, based on the habits of the individual. Basically, the kidney must be able to excrete that which is ingested into the diet and not eliminated by other organs that translate to 1-1.5 liters of water per day.

Storage of Urine and Micturition

Urine formed by the kidney is transported from the renal pelvis through the ureters and into the bladder. The first sensations of bladder filling ordinarily occur when about 100 to 150 milliliters of urine are present in the bladder. In most cases, there is a desire to void when the bladder contains approximately 200-300 milliliters. With 400-500 milliliters, a marked feeling of fullness is usually present.

With over-distention of the bladder, due to disease or injury, the elevated pressure in the bladder can be transmitted back through the ureters leading to ureteral distention and possible reflux of urine. This can lead to kidney infection (pyelonephritis) and damage from the elevated pressure (hydronephrosis). This can eventually result in renal failure.

Voiding of urine is prevented by contraction of the external urethral sphincter (muscle). This muscle is under voluntary control and is innervated by nerves from the sacral area of the spinal cord. Voluntary control is a learned behavior that is not present at birth. When there is a desire to void, the external urethral sphincter is relaxed and the detrusor muscle (smooth muscle of the bladder walls) contracts and expels the urine from the bladder through the urethra.

If the pelvic nerves to the bladder and sphincter are destroyed, voluntary control and reflex urination are destroyed, and the bladder becomes over-distended with urine. If the spinal pathways from the brain to the urinary system are destroyed (as in spinal cord transection), the reflex contraction of the bladder is maintained, but voluntary control over the process is lost. In both of these types of loss of bladder innervation, the muscle of the bladder can contract and expel urine, but the contractions are generally insufficient to empty the bladder completely, and residual urine is left behind, thus the need for catheterizations. 

(KGH Learning Guide- Urethral Catheterization Adult 2003)

Risks associated with catheterization include:

· Urethral trauma and bleeding from inappropriate catheter size or use of force. 

· Urinary tract infections related to poor sterile technique or long-term catheterization. 

· Bladder spasms and pain 

Choosing the appropriate catheter depends on

· The size of the patient’s urethral canal 

· The expected duration of catheterization (e.g. intermittent or indwelling)

· Knowledge of any allergies to latex or plastic.

· The indications for catheterizing the patient (i.e. clot retention, child, bladder instillation). 

Types and sizes of catheters

Diameters:

· 5Fr, 6fr, 8fr 10fr, 12fr, 14fr, 16fr, 18fr, 20fr, 22fr, 24fr, 26fr. 

· The higher the number the larger the diameter of the catheter. 

· 1Fr. = 3mm (i.e. a 24fr. catheter is 8mm in diameter)

Types:

Straight-single use catheters
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· Have a single lumen with a small 1¼ cm opening.

2-way Foley catheters (retention catheters)
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· Have an inflatable balloon that encircles the tip near the lumen or opening of the catheter.

Curved or Coude
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· Catheters have a rounded curved tip (elbowed) used in older male patients with enlarged prostates which partially obstruct the urethra.

3-way Foley catheter
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· Often called retention catheter, they have 2 or 3 lumens that encircle the body of the catheter. One lumen drains the urine through the catheter into a collection bag. The second lumen holds the sterile water when the catheter is inflated and is also used to deflate the balloon. The third lumen maybe used to instill medications into the bladder or provide a route for continuous bladder irrigation.

Pediatric catheterization:

· Size- 5, 6, 8, 10Fr. or smaller depending on the size of the urethra and age of child.

· Rarely are catheters left indwelling, typically they are intermittent and are used to obtain sterile urine sample to rule-out infection.

· In children <2years of age a 5Fr. feeding tube can be used if a small diameter catheter is not available.

· Using feeding tubes can cause urethra trauma, a second pair of hands for assistance is recommended for very young children.

Male catheterization:

· 16Fr. or 18Fr. catheter is typically used for most men, as they are more rigid and often easier to insert past the prostate.

· In males it is helpful to use a Urojet (syringe with lidocaine jelly) to minimize the discomfort with the catheterizations.

· Males who present with gross hematuria require 3-way Foley catheters with the largest diameter that can be safely inserted. (22Fr., 24Fr.,)

· Catheters should be attached to the inner upper thigh with a CathSecure. This will minimize discomfort and prevent the catheter from being pulled on/out.

· When the foreskin is retracted for the purpose of catheterization remember to return it back to its original place.

· If resistance is met while inserting the catheter due care is used not to damage the enlarged prostate. Never inflate the balloon until urine has been visualized and is draining.

Female Catheterization:

· 12fr., 14Fr.or 16Fr. catheter is typically used.

· Positioning is important to properly visualize the urethra in females.

· If you are unable to visualize the urethra, raise pelvis with a pillow. blanket or inverted bedpan.

· If you insert catheter into the vagina leave it in place as a landmark and start again with another sterile catheter.

· Never inflated the balloon until you see urine.

· If patient presents with gross hematuria a larger 3-way catheter needs to inserted. 

Prior to starting, explain to the patient what is going to happen and why they need to be catheterized. Assess patients understanding and answer any questions they may have.  Collect supplies, it is helpful to bring a second catheter in case of contamination of the first catheter. Clear off work space/ bedside table and begin to position the patient. Raise the bed to an appropriate working height and position yourself on the opposite side of you dominant hand. Keep in mind that it may be necessary to obtain additional help with the catheterization.  

Equipment:

· catheterization tray consists of: disposable sterile gloves, drapes, one fenestrated, lubricant, cotton balls with container, forceps (2), prefilled 10cc syringe with sterile water to inflated the balloon, sterile specimen container for urine sample collection

· sterile catheter, latex (rubber) or silicone: 2 way or 3 way (where possible, select the non-latex catheter)

· chlorhexidine 2% aqueous solution

· Sterile water

· catheter-secure device or adhesive tape

· urinary drainage bag

· medicated lubricant (Urojet)
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Note:  Select the smallest size catheter that is able to provide adequate urine drainage, generally:

· Size 12-14 Fr for women draining clear urine

· Size 14-16 Fr for men draining clear urine

· Size 16-18 Fr for patients with debris or mucous in their urine

· Sizes in excess of 18 Fr for patients with hematuria, unless otherwise specified by physician

· Size 22 Fr for continuous bladder irrigations (CBI’s), unless otherwise specified by physician

Steps in Catheterization:

Female

· Place the patient in supine position with the knees flexed and separated and feet flat on the bed, about 60 cm apart. If this position is uncomfortable, instruct the patient either to flex only one knee and keep the other leg flat on the bed, or to spread her legs as far apart as possible. A lateral position may also be used for elderly or disabled patients.

· With the thumb, middle and index fingers of the non-dominant hand, separate the labia majora and labia minora. Pull slightly upward to locate the urinary meatus. Maintain this position to avoid contamination during the procedure.

· With your dominant hand, cleanse the urinary meatus, using forceps and chlorhexidine soaked cotton balls. Use each cotton ball for a single downward stroke only.

· Place the drainage basin containing the catheter between the patient’s thighs.

· Pick up the catheter with your dominant hand.

· Insert the lubricated tip of the catheter into the urinary meatus.

· Advance the catheter about 5-5.75 cm, until urine begins to flow then advance the catheter a further 1-2 cm.

Note:  If the catheter slips into the vagina, leave it there to assist as a landmark. With another lubricated sterile catheter, insert into the urinary meatus until you get urine back. Remove the catheter left in the vagina at this time.

· Attach the syringe with the sterile water and inflate the balloon. It is recommended to inflate the 5cc balloon with 7-10cc of sterile water, and to inflate the 30cc balloon with 30-35cc of sterile water.

· Improperly inflated balloons can cause drainage and leakage difficulties.

· Gently pull back on the catheter until the balloon engages the bladder neck.

Male

· Place the patient in supine position with legs extended and flat on the bed.

· Prepare the catheterization tray and catheter and drape the patient appropriately using the sterile drapes provided. Place a sterile drape under the patient’s buttocks and the fenestrated (drape with hole) drape over the penis.

· Apply water-soluble lubricant to the catheter tip.

· With your non-dominant hand, grasp the penis just below the glans and hold upright.

· If the patient is uncircumcised, retract the foreskin. Replace the foreskin at the end of the procedure.

· With your dominant hand, cleanse the glans using chlorhexidine soaked cotton balls. Use each cotton ball for a single circular motion.

· Place the drainage basin containing the catheter on or next to the thighs.  

· With you non-dominant hand, gently straighten and stretch the penis. Lift it to an angle of 60-90 degrees. At this time you may use the urojet to anesthetize the urinary canal, which will minimize the discomfort. 

· With your dominant hand, insert the lubricated tip of the catheter into the urinary meatus.

· Continue to advance the catheter completely to the bifurcation i.e. until only the inflation and drainage ports are exposed and urine flows (this is to ensure proper placement of the catheter in the bladder and prevent urethral injuries and hematuria that result when the foley catheter balloon is inflated in the urethra).

Note:  If resistance is met during advancement of the catheter: Pause for 10-20 seconds. Instruct the patient to breathe deeply and evenly. Apply

gentle pressure as the patient exhales

If you still meet resistance, stop the procedure and repeat above steps.

· Attach the syringe with the sterile water and inflate the balloon. It is recommended to inflate the 5cc balloon with 7-10cc of sterile water, and to inflate the 30cc balloon with 35cc of sterile water. Improperly inflated balloons can cause drainage and leakage difficulties.

· Gently pull back on the catheter until the balloon engages the bladder neck.

· Attach the urinary drainage bag and position it below the bladder level. Secure the catheter to the thigh.  Avoid applying tension to the catheter.

· Remove drapes and cover patient. Ensure drainage bag is attached to bed frame. Remove your gloves and wash hands.

Note:  Never inflate a balloon before establishing that the catheter is in the bladder and not just in the urethra.  If the patient reports discomfort, withdraw the fluid from the balloon and advance the catheter a little further, then re-inflate the balloon.

Credits

Congratulations! You have now completed the Urinary Catheterization module. 

Credits 

· This web-based module was developed by Adam Szulewski based on content written by Lucy Rebelo for the Queen's University Faculty of Health Sciences Patient Simulation Lab.

· The module was created using exe : eLearning XHTML editor with support from Amy Allcock and the Queen's University School of Medicine MedTech Unit.


License 

This module is licensed under the Creative Commons Attribution Non-Commercial No Derivatives license. The module may be redistributed and used provided that credit is given to the author and it is used for non-commercial purposes only. The contents of this presentation cannot be changed or used individually. For more information on the Creative Commons license model and the specific terms of this license, please visit creativecommons.ca.
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