URINARY SYSTEM STUDY GUIDE

	KIDNEY ANATOMY
	FUNCTION
	FAST FACTS

	NEPHRON
	Functional unit of the kidney
	

	GLOMERULUS
	Filters the blood (making filtrate) so only tiny particles like water and electrolytes can get through
	As we age we have decreased filtration due to decreased blood supply and loss of nephrons.

Filtration in the glomerulus is the 2nd step of blood flow through the nephron.

Bowman’s Capsule surrounds the glomerulus

	PROXIMAL CONVOLUTED TUBULE
	65% or Sodium ions are reabsorbed and wherever sodium goes chloride follows

65% of potassium in reabsorbed with 90% of HCO3

	

	LOOP of HENLE
	Reabsorption of water, glucose and necessary ions back into the blood.

25% of sodium is reabsorbed

Potassium is transported back into the loop

	

	DISTAL CONVOLUTED TUBULE
	Initial adjustments take place

Sodium is Reabsorbed with Chloride

Potassium and Hydrogen are released into the tubule

	

	COLLECTING DUCTS
	Final Adjustments take Place

Sodium chloride reabsorbed with urea

ADH (from the posterior pituitary gland) decides how much water is reabsorbed and how much goes into the collecting duct as urine to be excreted

	






	What SHOULD be in Urine
	What SHOULD NOT be in urine

	Clear Turbidity
Yellow to Amber fluid
Odorless
pH of 4.5-8
Specific Gravity of 1.005-1.030 (concentration)
Extra Water
Extra Salt
Urea
Ammonia
Creatinine (breakdown of protein)
Toxins
Waste Products
	Protein (Albumin)
Glucose
Red Blood Cells
White Blood Cells/Leukocyte Esterase
Nitrates
Ketones (from the oxidation of fatty acids)
Bilirubin <0.3
Bacteria
Cloudiness or Foaminess (foam indicates protein)
Foul Odor



	TEST
	NORMAL RANGE
	INDICATES
	FAST FACTS

	BUN (Blood Urea Nitrogen)
	8-25
	Hydration and Kidney Function
	Elevated levels cause disorientation and changes in mental status

	Creatinine
	0.6-1.2
	Kidney Function
	Do NOT let patients with elevated values have testing with dye.

	PSA (Prostate Specific Antigen)
	
	High indicates prostate cancer
	Not reliable due to many factors especially is there was a digital exam first.

	Creatinine Clearance
	
	High levels indicate renal disease
	Collected over a 24 hour period.

Discard the first morning void and THEN start collecting.  End with the first morning void of the following day.

Keep container on ice.

	Urine Culture
	No Bacteria should be Present
	Urinary Tract Infection
	Obtain from a catheter or clean catch specimen (midstream)

	IVP (Intravenous Pyelogram)
	
	Kidney Stones
Enlarged Prostate
Urinary Tract Tumors
Congenital Malformations
	Uses dye so not for patients with elevated creatinine, renal failure, or allergy to dye.


The kidneys are located near the vertebrae and are protected by the ribs.  This location is considered retroperitoneal.
The American Association of Kidney Patients is a support group for those living with dialysis.
Always include the patient in decision making and creating an individualized plan of care to give them a sense of control. This is due to ineffective coping related to a sense of powerlessness.
In addition to powerlessness, patients can lash out as they react to the loss of self-esteem and body image.
Drinking cranberry juice is an example of a complimentary or alternative therapy to help prevent urinary tract infections.
Anasarca is the term for generalized edema.
Prostatodynia is prostate pain WITHOUT infection or inflammation.
Prostatitis is inflammation of the prostate.  Stopping sexual activity is not necessary.	
BPH (Benign Prostatic Hypertrophy) is non-cancerous enlargement of the prostate.  However, radiation seeds may be used to reduce the amount of prostate tissue.
Smoking is a significant risk factor for ALL cancers.
	Urinary Tract Infection
	Most Common
	Rationale
	Interventions

	Infection can be present ANYWHERE in the urinary system.  It typically starts in the lower urinary tract.  But if not treated promptly can creep higher and higher infecting the kidneys and causing sepsis.
	Older adults

Females

Pediatric Patients

Incontinent patients
	Older adults have weakened musculature in the bladder and urethra.

Older adults have urinary stasis.

Older adults have diminished neurologic sensation.

Many older adults are at higher risk from the effects of medications such as diuretics.

Females have a short and proximal urethra in relation to the vagina.


	Antibiotics to cure the infection

Pyridium which is a numbing agent for the urinary tract. ORANGE colored urine when taking this is NORMAL.




	Incontinence
	Interventions

	
	Maintain skin integrity by:
Using absorbent incontinent pads
Toileting frequently
Meticulous skin care
Teach pelvic floor strengthening exercises (Kegel’s)
Avoid spicy foods



	Surgery
	Indication
	Nursing interventions
	Teaching

	TURP (Transurethral resection of Prostate)
	Prostate Cancer
	Patient will have continuous bladder irrigation post operatively to prevent clots from forming.

Check the catheter system frequently for obstruction especially if the patient develops bladder spasms.  

To measure accurate urine output, measure the total output and deduct the amount of irrigating solution used.

When patients have blood in their urine a whistle tip catheter may be used.
	Urine will be bright red immediately after surgery.

Once the catheter is removed there may be some dribbling of urine which will resolve over time.

Patients may have cystitis from catheterization.

	Suprapubic Prostatectomy
	Prostate cancer
	Provide aseptic care to incision site as the incision will be through the abdomen and bladder
	

	Stent placement
	Open up areas of the urinary tract so stones and urine to pass
	Provide aseptic care to the surgical site.
	

	Cystectomy
	Bladder cancer
	Patient may have an ileal conduit (urinary diversion system)
	Urine should be clear amber but may have shreds of mucous.

	Lithotripsy (non-invasive)
	Urolithiasis
	Strain all urine to catch stones
	Teach patient to increase fluid intake to decrease risk of further stones.



	Disease
	Definition
	Interventions
	Teaching

	Nephrotic Syndrome (aka Nephrosis)
	Nephrotic syndrome is usually caused by damage to the clusters of small blood vessels in the kidneys that filter waste and excess water from the blood. The condition causes swelling, particularly in the feet and ankles, and increases the risk of other health problems.

Inflamed glomeruli allow proteins to pass through into the urine.
	Signs of fluid overload include:
HR
Daily Weight
Edema
Labored Respirations

Keep patient on bedrest as the recumbent position helps to initiate diuresis.
	Increase protein intake.

Decrease sodium intake.

	Nephritis
	Inflammation of the kidneys that may involve the glomeruli, tubules or interstitial tissue (functional units of kidney) surrounding them. This causes swelling of the face, hands, feet and legs, blood pressure, blood in urine, and reduced kidney function.
	Depends if it is chronic or acute.

Acute is self-limiting.

Chronic will need lifelong monitoring of kidney function and lifestyle changes. 

Keep BP within normal limits.
	Increase calories to increase energy

A suitable diet will typically be lower in protein, salt, and potassium.

Maintain a healthy weight.

Quit smoking.



	Acute Glomerulonephritis
	Usually presents after and infection of beta-hemolytic streptococci (like strep throat)
	Treat the bacterial infection.  May need IV antibiotics and sometimes temporary dialysis. 
	After the symptoms subside it is normal to have some residual proteinuria and hematuria.


	Acute Renal Failure
	A condition when an abrupt reduction in kidneys' ability to filter waste products occurs within a few hours or a few days. Symptoms include legs swelling and fatigue.
	Osmitrol (Mannitol)

May need temporary dialysis
	Eat a high fat diet.

	Chronic Renal Failure
	Chronic kidney disease includes conditions that damage the kidneys and decrease their ability to keep you healthy by filtering wastes from your blood. If kidney disease worsens, wastes can build to high levels in your blood and make the patient feel sick. 
	Dialysis

Kidney Transplant

Increases the risk of cardiovascular disease so monitor BP, EKG, HR.
	Lots of dietary changes:
K+
PO4
Na+
Protein



