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[image: image2.emf]Review Anatomy & Physiology

 Urinary System



Kidneys—Ureters—Bladder—Urethra 

 Bodies Water Treatment Plant



Collection



Filtration



Excretion
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[image: image3.emf]Anatomy & Physiology

 Kidneys



Filtration of fluid/Formation of urine



Cortex

: outer portion 



Medulla

: inner portion



Renal artery

: blood to kidney



Renal vein

: filtered blood to body



Renal pelvis

: formed urine from kidney



Ureter

: 16-18” tube from kidney to bladder



Moves urine by peristaltic action
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[image: image4.emf]Anatomy & Physiology



Nephron-functional unit 



Bowman’s Capsule

-

protective covering that 

contains the glomerulus

 Blood---afferent arteriole—

glomerulus—proximal 

convoluted tubule—descending 

loop of Henle—ascending loop 

of Henle—distal convoluted 

tubule



collecting ducts—renal 

pelvis



Efferent arteriole
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[image: image5.emf]Anatomy & Physiology

 Bladder



Muscular sac



Collects and holds urine



300-500ml

 Urethra



Narrow passage bladder to outside body



Men 6-8 in. 



Women 1-1.5 in. 
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[image: image6.emf]Vital Functions



Fluid and acid-base balance



Electrolyte concentration



Detoxification of blood



Elimination of waste



Regulation of blood pressure



RBC production (erythropoiesis)



Vitamin D and Calcium formation
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[image: image7.emf]Filtration and Reabsorption 

 Glomerular Filtration



Blood vessels filter the blood

 Tubular Reabsorption



Tubular system reabsorbs the filtered product

 Tubular Secretion 



Filtered substance is released by tubes 
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[image: image8.emf]Glomerular Filtration Rate

(GFR)

 Rate at which the glomeruli filter blood

 120-130ml/minute

 Dependent upon



Permeability of capillary walls



Vascular pressure



Filtration pressure
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[image: image9.emf]GFR and Clearance

 Clearance



Complete removal of substance from the blood 

(ml/min)



Most accurate measurement of GFR 



Creatinine Clearance  0.6-1.2 (m); 0.5-1.1 (f)  



Volume of blood in ml that the kidneys can clear of creatinine 

in 1 minute 



Creatinine: filtered by glomeruli/ not reabsorbed by 

tubules 
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[image: image10.emf]BUN/Creatinine

 BUN



Urea = nitrogen 



7-20 milligrams/dl



>20 kidney impairment



Other causes: dehydration, heart failure

 BUN/Creatinine Ratio 
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[image: image11.emf]Blood Pressure Regulation

 Kidneys produce and secrete Renin



Secrete when decline in extracellular volume



Renin—angiotensinogen—angotension I—angiotension II



Raises low arterial BP



Increases peripheral 

vasoconstriction



Stimulates aldosterone secretion



Hypertension



Damage blood vessels



Hardening of kidneys (nephrosclerosis)



Leading cause of chronic renal failure 
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[image: image12.emf]Vital Functions

 RBC Production



Kidneys secrete erythropoietin



Low O2 level in tissue blood supply



Stimulates production of RBC in bone marrow 

 Vitamin D



Produce Vitamin D and help regulate calcium balance 

and bone metabolism

 Prostaglandin E2 and Prostacyclin



Maintain renal blood flow through vasodilatation



Renal dysfxn=chronic anemia/hypocalcaemia
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[image: image13.emf]Output



Norm 1500-1600 ml/day



Dependent on intake



<30ml/hr= renal problems

 Intact brain—intact urinary system



Thalamus, hypothalamus



cerebral cortex, brain stem

 Bladder normally holds 600ml



Sensation to urinate



150-200ml adult



50-100ml child



Bladder wall stretching



Respond or ignore (voluntary response

)
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[image: image14.emf]Factors Influencing Urination

 Disease Process



Acute or Chronic/Reversible or Nonreversible 



Sociocultural/psychological



Privacy/location



Muscle tone of pelvic floor and abdomen



Medications



Cognitive impairment



Incontinence/retention 
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[image: image15.emf]Urinary Alterations

 Prerenal



Decrease circulating blood flow to and through the 

kidneys



Results in decreased blood flow before the urinary 

system



Oliguria—diminished capacity to form urine



400ml/24hr 



Anuria—inability to produce urine



Causes: dehydration/hemorrhage/CHF
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[image: image16.emf]Urinary Alterations

 Renal



Direct injury to the glomeruli or renal tubule



Interference with filtering, reabsorptive and 

secretary functions



Causes: transfusion reaction, diseases of the 

glomeruli, and systemic diseases such as DM
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[image: image17.emf]Urinary Alterations

 Postrenal



Obstruction to the flow of urine in the urinary collecting 

system caused by calculi, blood clots, or tumors from the 

kidneys to the urethral meatus



Urine is formed but not excreted by normal means

 Lesions of peripheral nerves 

(leading to the bladder)



Loss bladder tone



Loss of sensation



Loss of voluntary control 
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[image: image18.emf]Urinary Alterations

 Benign Prostatic Hypertrophy



Urinary retention



Incontinence

 Cognitive Impairments



Alzheimer's Disease



Incontinence
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[image: image19.emf]Kidney Disease

 Damage to nephron



Poisoning, drug overdose, trauma



Medications



ASA, Tylenol, Ibuprofen



Diabetes



Hypertension 



Inherited disorders



Glomerular disease



Polycystic kidney disease 
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[image: image20.emf]Acute Renal Failure

 Rapid decrease renal function



Olguria <400ml/day



Causes



antibiotics, NSAIDS, DIC, Obstruction, Acute 

hemolytic rxn, glomerulonephritis, Severe HTN
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[image: image21.emf]Chronic Renal Failure

 Progressive, irreversible injury

 Results in ESRD



Azotemia



Uremia 



Uremic Frost



Stages 
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[image: image22.emf]End-Stage Renal Disease (ESRD

)

 Diseases that cause irreversible damage to the 

glomerulus or tubules resulting in permanent 

damage

 Metabolic alterations



Uremic syndrome

 Treatment



Medication/diet & fluid restrictions



Renal replacement therapies
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[image: image23.emf]Glomerulonephritis 

 3

rd

leading cause of death: ESRD



Injury, inherited, immunologic disorder



Attack against the tiny blood vessels “glomeruli”

within the kidney



Signs and Symptoms 



Treatment 
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[image: image24.emf]Nephrotic Syndrome 

 Increase glomerular permeability 

 Protein 

 Edema 
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[image: image25.emf]Polycystic Kidney Disease

 Hereditary vs adult onset 

 Pathophysiology

 Kidney failure
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[image: image26.emf]Renal Replacement Therapies

 Dialysis



Peritoneal



Hemodialysis

 Organ Transplant
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[image: image27.emf]Sociocultural 

 Private versus community 

 Social expectations

 Nursing



Pull curtain, assist to restroom vs bedpan



Close door and remain outside/knock



Bedridden: men vs women



Male vs female nurse 
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[image: image28.emf]Fluid Balance



Intake equals output

 Terms



Nocturia



Polyuria



Oliguria



Diuresis

 Febrile illness
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[image: image29.emf]Urinary Retention



Inability to fully empty bladder resulting in accumulation of 

urine



Severe: Pain, bladder can hold 2000-3000ml 



Overflow 



(25-60ml) small amount escapes



Voids small amount every 2-3 hrs without relief



Residual volume



Assessment
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[image: image30.emf]Urinary Tract Infections



Most common nosocomial infection  (40%)



Complications



Bacteriuria spreading to kidneys (pylonephritis) causing 

urosepesis



Terms



Dysuria



Frequency



Cystitis



Hematuria/Proteinuria



Flank Pain
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[image: image31.emf]Urinary Incontinence

 Involuntary loss of urine

 Temporary or permanent 

 Continuous or intermittent

 Types



Functional



Overflow



Reflex



Stress



urge
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[image: image32.emf]Urinary Deviation

 Urinary stoma 

 Ileal loop

 Ureterostomy

 Education 
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[image: image33.emf]Nursing Knowledge

 UA tract: sterile

 Infection Control principles

 Growth and Development



Infants and children



Toddler



Adult



Elderly
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[image: image34.emf]Medical History

 Normal patterns/Changes



Daily voiding patterns



Dysuria, frequency, volume



Average 5 times or more a day



Abnormal?



What makes it worse? Better?



What have you tried to treat the symptoms?



Constipation? Need for special accommodations? 



Ever had a urinary catheter? 


	___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

___________________________________

	Slide 35
	
[image: image35.emf]Physical Exam

 Physical Assessment

 Intake and Output

 Not looking at sterile exam or clean catch 

then not accurate for testing. 
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[image: image36.emf]Urine Testing

 Label the specimen! 

 Transport 

 Random-clean voided-midstream-sterile-

timed

 Urine Culture

 Age considerations
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[image: image37.emf]Urine Collection

 24-hour



Fist Specimen *NCLEX*

 Catheter



In-out cath for specimen



Indwelling cath
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[image: image38.emf]Diagnostic Exam

 Nursing



Signed consent



History/allergies



Prep



Pretest Diet



Post procedure



I & O



UA assessment
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[image: image39.emf]Medications

 Bladder is innervated by PNS



Anticholinergic Drugs (reduce contraction)



Propantheline (Pro-Banthine)



Oxybutynin (Ditropan)



Cholinergic Drugs (increase contraction=emptying)



Bethanechol (Urecholine)



Alpha-Adrenergic Blocker (relaxes prostate muscle)



Terazosin (Hytrin)- relieves obstructive symptoms
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[image: image40.emf]Restorative Care



Pelvic Floor Exercises (Kegel Exercises) 



Bladder Retraining



Habit Training
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_1275303733.ppt


Urinary Alterations

		Renal



Direct injury to the glomeruli or renal tubule

Interference with filtering, reabsorptive and secretary functions

Causes: transfusion reaction, diseases of the glomeruli, and systemic diseases such as DM








_1275303762.ppt


Nephrotic Syndrome 

		Increase glomerular permeability 

		Protein 

		Edema 










_1275303776.ppt


Fluid Balance

		Intake equals output 

		Terms



Nocturia

Polyuria

Oliguria

Diuresis

		Febrile illness










_1275303790.ppt


Urinary Deviation

		Urinary stoma 

		Ileal loop

		Ureterostomy



		Education 

		





Kocks pouch: continent internal reservoir

Ileal reservoirs: divert urine into surgically created pouch or pocket. 

Stoma is continent so self cath on regular basis. 
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Urine Testing

		Label the specimen! 

		Transport 

		Random-clean voided-midstream-sterile-timed

		Urine Culture

		Age considerations





Decrease SG: Kidney dz because kidneys absorb less H2O so see more H20 dumped in urine so diluted. 

Increase SG: dehydration, decrease renal perfusion, presence of ADH

With decrease fluid intake urine will be concentrated because body will hold on to what it has until receive more input. 

If dehydrated and then increase will take awhile to see increase in UA output. 



Osmolarity: concentration of particles in solution, lytes, glucose, urea, creatinine. 

pH: 4.6-8.0 (avg 6)

Acid-base balance (UA becomes alkaline after standing for period of time, acidic pH prevents bacterial growth)

Protein 0- 8mg/100ml

Renal disease

Ketones 0

Poorly controlled DM, dehydration, starvation, excessive ASA use

Glucose 0

Uncontrolled DM

Blood 0-2 RBC

Trauma, infection, surgery, menstrual cycle

WBC 0-4 

UTI

Bacteria 0

UTI
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Diagnostic Exam

		Nursing



Signed consent

History/allergies

Prep

Pretest Diet

Post procedure

I & O

UA assessment



IVP use dye. IV pyelography. 

Make sure can void on their own before you send them home!! 
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Medications

		Bladder is innervated by PNS



Anticholinergic Drugs (reduce contraction)

Propantheline (Pro-Banthine)

Oxybutynin (Ditropan)

Cholinergic Drugs (increase contraction=emptying)

Bethanechol (Urecholine)

Alpha-Adrenergic Blocker (relaxes prostate muscle)

Terazosin (Hytrin)- relieves obstructive symptoms
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Restorative Care

Pelvic Floor Exercises (Kegel Exercises) 

Bladder Retraining

Habit Training








_1275303807.ppt


Urine Collection

		24-hour



Fist Specimen *NCLEX*

		Catheter



In-out cath for specimen

Indwelling cath
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Medical History

		Normal patterns/Changes



Daily voiding patterns

Dysuria, frequency, volume

Average 5 times or more a day

Abnormal?	

What makes it worse? Better?

What have you tried to treat the symptoms?

Constipation? Need for special accommodations? 

Ever had a urinary catheter? 



In assessment, you have to evaluate normal to have abnormal. 

Look at diet: increase risk factor for UTI, dehydration, DM, renal stone (Ca in diet). 

Are they thirsty? You can lose this with aging. 
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Physical Exam

		Physical Assessment

		Intake and Output



		Not looking at sterile exam or clean catch then not accurate for testing. 





Weight, every day! Lung sounds, peripheral edema. If edema is renal in origin look at pedal, pretibial (shin), sacral, around eyes. Classified as 1+, 2+, 3+. 4+ pitting or nonpitting. Can be weeping. 

Auscultation of renal artery: midclavicular line. 

Skin assessment: Uremia, accumulation of waste products of the blood related to kidney failure. Can cause uremic frost, on the skin. 

<100ml/day or 30ml/hour.

Make sure family know, post in room. If precise need Foley. Sometimes have to make suggestion!



Oliguria: scant, 24 hr 100-400ml.

Polyuria: increase output (diuresis)

Pyuria: pus in urine



Normal output in an adult: 60-120ml/hr

Physician order/nursing judgment

Change from baseline? Documentation

Use precise measurement device

<30ml/hr  Report

2000-2500/daily or > Report 



<7 acidic, >7 Alkaline. Alkalinity: let it set out will become alkaline and that will break down RBC so miss on test. 

Protein: Albumin, normally filtered in the glomeruli. Infection, inflammation, immunologic problem can increase protein in UA due to increase membrane permeability. 

Ketones: By product of incomplete metabolism of fatty acids. If you are spilling ketones in urine then fat is being used versus glucose for cellular energy. Think low carb diet. 

Glucose: over 220 then spilling in urine. If chronic high with BS the threshold may be increased to 400 or more before see in urine. So a lot of times see glucose in urine when acute. 
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Nursing Knowledge

		UA tract: sterile

		Infection Control principles

		Growth and Development



Infants and children

Toddler

Adult

Elderly



At Birth, no voluntary control, decrease ability to concentrate urine, so light in color and odor. At 6 wks able to concentrate urine. Control age 2-5, daytime control first, girls usually first however boys are sometimes easier to train. 

Do not train until able to hold urine for 1-2 hours and able to communicate need to go. 

Enuresis: involuntary urination after age that continence should be present. . Not a medical problem until age 6. 

Remember cultural considerations. 
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Urinary Tract Infections

		Most common nosocomial infection  (40%)

		Complications



Bacteriuria spreading to kidneys (pylonephritis) causing urosepesis

Terms

Dysuria

Frequency

Cystitis

Hematuria/Proteinuria 

Flank Pain



Increase Risk factor: sexually active, diaohragm/spermicide use, PMS, indwelling cath, DM (increase glu level better environment for bacterial growth), elderly (UA retention, prostate, decrease H20 intake. 

Pylonephritis: new ballgame, can lead to urosepesis, vomiting, fever, delirium, back pain, dehydration. Need IV antibiotics. Increase incidence in elderly. 

Treatment: macorbid, macrodantin, Bactrium DS, Levaquin, Avvelox, Cipro

Pyridium 200mg tid for 2 days, stops bladder spasms. 
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Urinary Incontinence

		Involuntary loss of urine

		Temporary or permanent 

		Continuous or intermittent

		Types



Functional

Overflow

Reflex

Stress

urge



Continence I control over time and place. Incontinence is not a normal aging process. New incontinence is always a concern. It is a huge cost factor for long-term assisted living facilities. 

Functional: factors outside the lower urinary tract, so not a bladder or urthera problem, decrease cognitive functioning (dementia)  or physical functioning. Remember you must be aware of the need to urinate to be continent. 

Stress; Most common of all types of incontinence. Can’t tighten the urthera enough to keep from voiding. Common after childbirth. 

Urge: strong sense to void.  Sometimes called Overactive Bladder. This is your Gotta Go Gotta Go Right Now commercial. These patients can not override the sense to void. The detrusor muscles relax and they pee. 





Overflow: the cause may be unknown. Reflex is the involuntary loss of UA at somewhat predictable intervals. Unawareness of the bladder filling, lack of urge to void. Treat with anticholinergic meds, surgery, intermittent catherization, indwelling cath, estrogen, Crede’s method. 
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Urinary Retention

		Inability to fully empty bladder resulting in accumulation of urine



Severe: Pain, bladder can hold 2000-3000ml 

		Overflow 



(25-60ml) small amount escapes

Voids small amount every 2-3 hrs without relief

		Residual volume

		Assessment





Urine is produced normally but not excreted completely form the bladder. Can be due to meds, prostate, vaginal prolapse. 

Post void residual: amt remaining in the bladder immediately after coiding. Measure with cath after void or US. 

<50ml then adequate emptying

>200: inadequate emptying

>300ml need cath to relieve pressure and leave in until cause determined. 
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Renal Replacement Therapies

		Dialysis



Peritoneal

Hemodialysis

		Organ Transplant
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Sociocultural 

		Private versus community 

		Social expectations

		Nursing



Pull curtain, assist to restroom vs bedpan

Close door and remain outside/knock

Bedridden: men vs women

Male vs female nurse 








_1275303765.ppt


Polycystic Kidney Disease

		Hereditary vs adult onset 

		Pathophysiology 

		Kidney failure
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Acute Renal Failure

		Rapid decrease renal function



Olguria <400ml/day

Causes

 antibiotics, NSAIDS, DIC, Obstruction, Acute hemolytic rxn, glomerulonephritis, Severe HTN



Sudden injury, illness, trauma. Losing a lot of blood can cause kidney failure. Or a med you take can cause ARF. Can be permanent due to loss of kidney function  but if not serious damage to the kidneys then ARF can be reversed. 

Prerenal: correct blood b=volume, increase BP

Intrarenal: treat infection, reverse drugs, remove tumors

Postrenal: clear obstruction

Phases: oliguric for 8-15 days, Diruresis 2-6th week, after onset can have up to 10l of dilute urine a day, recovery, can take up to 12 months. 
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End-Stage Renal Disease (ESRD)

		Diseases that cause irreversible damage to the glomerulus or tubules resulting in permanent damage

		Metabolic alterations



Uremic syndrome

		Treatment



Medication/diet & fluid restrictions

Renal replacement therapies



Nearly total and permanent failure of the kidney. Need dialysis or transplantation to stay alive. 
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Glomerulonephritis 

		3rd leading cause of death: ESRD



Injury, inherited, immunologic disorder

Attack against the tiny blood vessels “glomeruli” within the kidney

Signs and Symptoms 

Treatment 



Blood, protein or both in the urine are an early sign of disease. 

Blood pressure control is important to prevent further damage. 
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Chronic Renal Failure

		Progressive, irreversible injury

		Results in ESRD



Azotemia

Uremia 

Uremic Frost

Stages 



Most kidney problems happen slowly. Called the silent kidney. It is a gradual loss in kidney function. 
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Urinary Alterations

		Benign Prostatic Hypertrophy



Urinary retention

Incontinence

		Cognitive Impairments



Alzheimer's Disease

Incontinence
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Kidney Disease

		Damage to nephron



Poisoning, drug overdose, trauma

Medications

ASA, Tylenol, Ibuprofen

Diabetes

Hypertension 

Inherited disorders

Glomerular disease

Polycystic kidney disease 



Diabetic nephropathy: excess sugar in the system damages the arteries, veins, nephrons. 

HTN: uncontrolled BP damages the small bood vessels of the kidney. 

We put our hypertensive, diabetic patients on ACE inhibitors (angiotension-converting enzyme inhibitors) or ARBS (Angiotensin receptor blockers) to protect the kidney even more. 

Usually at first there are no S/S of kidney disease. Then you may notice a increase or decrease in urination. You may feel fatigued, have itchy skin, anorexia, nausea, edema in hands and feet, drowsy, trouble concentrating. Muscle cramps. 

High BP can lead to kidney disease. It can also be a sign that your kidneys are already impaired. If you have kidney disease then your BP needs to stay below 130/80. 

Urine Spot test is for Blood and Protein. Healthy kidneys filter waste from the blood but leave protein. So protein is normally just returned to the body. However, if impaired, the kidneys fail to separate a blood protein called albumin form the wastes. At first you see small amounts in the urine, called microalbuminuria. This is a very early sign and an important finding. As the kidney worsens, the protein increases and it is called proteinuria. 
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Urinary Alterations

		Postrenal



Obstruction to the flow of urine in the urinary collecting system caused by calculi, blood clots, or tumors from the kidneys to the urethral meatus

Urine is formed but not excreted by normal means

		Lesions of peripheral nerves (leading to the bladder)



Loss bladder tone

Loss of sensation

Loss of voluntary control 
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Glomerular Filtration Rate (GFR)

		Rate at which the glomeruli filter blood

		120-130ml/minute

		Dependent upon



Permeability of capillary walls

Vascular pressure

Filtration pressure



Normal GFR varies with age, sex and body size. It decreases with age. Otherwise a decrease in GFR is associated with onset of kidney failure. GFR can not be measured directly. Serum levels of filtration markers, usually creatinine are used to measure GFR. GFR is calculated based on age, sex, race. Used to inject a substance into the bloodstream that kidneys would normally filter back into the bloodstream to see if present in urine in 24 hours. 

GFR is actually the amount of glomeruli filtration produced per minute. 

Controlled by selectively constricting and dilating the afferent and efferent  arterioles, which causes increase and decrease pressure in the glomerular capillaries to increase and decrease filtration rate. 

	Afferent: brings blood in—dilate=pressure glomeruli increase=increase filtration rate

	Efferent: take blood out—constrict=pressure glomeruli decrease=decrease filtration rate 



Kidney is in control of GFR, even with systemic BP changes, however if the systolic BP drop below 70 then the kidneys are unable to compensate and GFR stops allowing blood volume to increase. 
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Vital Functions

		RBC Production



Kidneys secrete erythropoietin

Low O2 level in tissue blood supply

Stimulates production of RBC in bone marrow 

		Vitamin D



Produce Vitamin D and help regulate calcium balance and bone metabolism

		Prostaglandin E2 and Prostacyclin



Maintain renal blood flow through vasodilatation

		Renal dysfxn=chronic anemia/hypocalcaemia





Vit D: many steps in production including exposure to UV light, and is processed in the liver, but it is converted to active form in the kidneys. 



Prostaglandins: help to regulate GFR, renin production. Acts on distal tubule to increase Na and H2) excretion. 
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Factors Influencing Urination

		Disease Process



Acute or Chronic/Reversible or Nonreversible 

Sociocultural/psychological

Privacy/location

Muscle tone of pelvic floor and abdomen

Medications

Cognitive impairment

Incontinence/retention 	



Dehydration: causes increase H20 reabsorption and decrease urination.

Diet: Caffeine has a diuretic effect

Alcohol: decrease release of ADH=diuretic effect

Increase H20 intake=increase urination

Increase Na intake=decrease urination

Many people can not urinate in front of others, use a public BR, bedpan. Most people do not like to discuss their elimination habits. Often opposite sex can trigger inability to urinate. 

Menapause: decrease estrogen, decrease muscle tone=incontinence

Pregnancy: stretched receptors, urge incontinence, improve with exercise. 

Some medications: Cholinergices-cause contraction of detrusor muscles=urination

Diuretics, CNS depressors, Also watch meds for nephrotoxicity, may need decrease dose related to GPF and CC

Increase blood sugar causes increase osmotic effect so urinate more. 

Fever: hold on to urine. 
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Urinary Alterations

		Prerenal



Decrease circulating blood flow to and through the kidneys

Results in decreased blood flow before the urinary system

Oliguria—diminished capacity to form urine

400ml/24hr 

Anuria—inability to produce urine

Causes: dehydration/hemorrhage/CHF
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Output

		Norm 1500-1600 ml/day



Dependent on intake

<30ml/hr= renal problems

		Intact brain—intact urinary system



Thalamus, hypothalamus

cerebral cortex, brain stem

		Bladder normally holds 600ml

		Sensation to urinate



150-200ml adult

50-100ml child

Bladder wall stretching

Respond or ignore (voluntary response)









If we do not pee, we see bladder distension=pain, urgency

Frequency of urination is dependent on intake, habit. We do not normally go during sleeping hours. 

The first voided UA is the most concentrated, often need for testing. 

Infrequent urination: more than 8-12 hours, bad habits, can lead to UTI, kidney dz

Good urination habit: every 3-4 hours during waking hours
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BUN/Creatinine

		BUN



Urea = nitrogen 

7-20 milligrams/dl

>20 kidney impairment

Other causes: dehydration, heart failure

		BUN/Creatinine Ratio 





Blood normally carries protein to cells throughout the body. Once the cells use the protein, the remaining waste is returned to the blood as urea (a compound that contains nitrogen). Healthy Kidneys take the urea out of the blood and put it in the urine. 

BUN: renal excretion of urea nitrogen (by product protein metabolism in liver) mainly from food sources of protein. BUN level show level excretion of BUN in kidneys. 

BUN/Creat. Ration: determine if renal or nonrenal in origin. If dehydrated, blood volume is down, Bp is down then BUN increases rapidly. Have to correct that first. Other reasons for BUN increase; infection, steroid therapy, trauma. 

BUN Increase: fluid volume deficit

                     Catabolic state

                     increase protein diet



Decrease BUN: fluid volume excess

Increase BUN and Creatinine: Renal impairment 
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Blood Pressure Regulation

		Kidneys produce and secrete Renin



Secrete when decline in extracellular volume

Renin—angiotensinogen—angotension I—angiotension II

Raises low arterial BP

Increases peripheral vasoconstriction

Stimulates aldosterone secretion

Hypertension

Damage blood vessels

Hardening of kidneys (nephrosclerosis)

Leading cause of chronic renal failure 



Renin is a hormone that regulates blood flow, GFR and BP. It is secreted when the sensing cells in the DCT sense a change in circulating bld volume and pressure. Renin converts angiotension—angiotension I which causes secretion of aldosterone (adrenal cortex) to make the kidney reabsorp more Na and H2O. 

Renin also causes bld vessel constriction  to help raise pressure. 
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GFR and Clearance

		Clearance



Complete removal of substance from the blood (ml/min)

Most accurate measurement of GFR 

Creatinine Clearance  0.6-1.2 (m); 0.5-1.1 (f)  

Volume of blood in ml that the kidneys can clear of creatinine in 1 minute 

Creatinine: filtered by glomeruli/ not reabsorbed by tubules 



Creatinine: the end product of muscle and protein metabolism. Normally filtered by the kidney and excreted in the urine. However, if not working well is not filtered and returned to the blood stream. 

Creatinine clearance: calculated measure of glomerular filtration rate based on presence of creatinine. This is the best indication of kidney function. 

Measured in overall volume of UA secreted in a specified time period, usually a 24 hr. period.

The calculation compared serum creatinine level to urine creatinine level so there is a blood draw along with the UA collection. 



Creatinine clearance is not elevated until 50% renal function is lost so any increase is a concern. 










_1275303691.ppt


Anatomy & Physiology

Nephron-functional unit 

Bowman’s Capsule-protective covering that contains the glomerulus

		Blood---afferent arteriole—glomerulus—proximal convoluted tubule—descending loop of Henle—ascending loop of Henle—distal convoluted tubule



collecting ducts—renal pelvis

Efferent arteriole 



The nephron is the working unit of the kidney. There are approximately 1 million nephron in each kidney. Their responsible for removing the end product of metabolism (urea, creatinine, uric acid) form the blood. Here is were urine is actually formed. Each nephron has arterioles, capillaries, and tubules. 

In each nephron there is a glomerulus (tiny blood vessels), tubular system. 



At different stages through the tubular system of the nephron we see different particles removed from the blood. That helps to determine where the kidney damage is located. 



Blood supply—afferent arteriole—glomerulus (specialized group of capillary loops)—descending loop of Henle---ascending loop of Henle—proximal convoluted tubule—collecting ducts for urine to empty into the real pelvis. 
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Vital Functions

Fluid and acid-base balance

Electrolyte concentration

Detoxification of blood

Elimination of waste

Regulation of blood pressure

RBC production (erythropoiesis)

Vitamin D and Calcium formation



These are further classified as regulatory and hormonal. 



Fluid and acid base balance is achieved through regulation of extracellular/intracellular fluid by exchange of H20 and solutes. Hydrogen, Na, K, Cl, Bicarb, Sulfate and Phosphate. 

Lets talk about this process for a second. The kidneys can control reabsorption and excretion to prevent dehydration with decrease intake and prevent circulatory overload with excessive intake.





Also, ADH secretion from the pituitary gland alters the collecting tubules permeability to water. 

Increase in ADH secretion = decrease in urine excretion. 



Fluid balance is also achieved through the release of aldosterone from the adrenal cortex. Works on the distal tubule to increase sodium reabsorption

Increase Na reabsorption = increase Water reabsorption and increase K excretion 



Acid/Base balance: as fluid flows opposite directions through the loops of Henle we have a concentration gradient, through he secretion of Hg ions and absorption of Na Bicarb the bodies acid/base balance is maintained. 
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Filtration and Reabsorption 

		Glomerular Filtration



Blood vessels filter the blood

		Tubular Reabsorption



Tubular system reabsorbs the filtered product

		Tubular Secretion 



Filtered substance is released by tubes 



Glomerular filtration is the first process in urine formation. Remember the glomeruli are tiny capillary loops where we see some particles removed form the blood (H20, lytes, creatiniine, urea nitrogen, glucose) and the end product is what we call Glomerular Filtrate. The glomerular filtrate is the start of what we call urine. 

Large particles, such as albumin, RBC, globulin, can not be filtered in the glomeruli so we no not normally see these in urine. 

The sac (bowman's capsule) that surrounds the glomerulus collects the glomerular filtrate and sends it through the tubular system of the nephron. 



The Second Phase is Tubular reabsorption: This portion of the process helps to keep urine formation to 1-3L day and percent dehydration. As glomeruli filtrate passes over the tubular parts of the nephron, most of the H20 and lytes are reabsorbed. What is reabsorbed is returned to the bodies circulation. 

The tubular system returns approximately 99% of all filtered H20 back to the body. Only 1% is used in the formation of urine. What H20 makes it to the loop of Henle is not reabsorbed. With ADH and Aldosterone we see an increase in tubular permeability to H20 and Na allowing more water to return to circulation and not be collected in the collecting tubules. 



The particles that are not filtered out in the glomerulus are now in the tubular system. Tubular reabsorption is a selective process. 

Proximal convoluted tubules: reabsorb Na, Cl, H20, glucose, aa, K, Ca, Bicarb, phosphate, urea



Glucose: there is a limit to reabsorption. This is called the Renal Threshold or transport maximum. Usually the max is 220mg/dl, which is the normal high end for serum blood sugar. So if BS is 220 or less then all glucose is being reabsorbed and if it is high then we start seeing glucose in the urine. 



So if we have + glucose: tube problem

If we have + protein: glomeruli problem 
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Anatomy & Physiology

		Bladder



Muscular sac

Collects and holds urine

300-500ml

		Urethra



Narrow passage bladder to outside body

Men 6-8 in. 

Women 1-1.5 in. 



The Bladder is a muscular sac made up of three layer of smooth muscle called detrusor muscle. This detrusor muscle forms the internal sphincter of the bladder. 

The external sphincter is made up of skeletal muscle that surrounds the urethra. Both sphincters are needed for urinary continence. 

For total bladder control you need an intact cerebral cortex, brain stem and sacral part of the spinal cord. 



The bladder is the temporary storage site for urine. Continence is achieved with internal sphincter relaxation and external sphincter contraction. As the bladder fills, the stretch receptors are activated relaying a message thru spinal nerves S2 and S3. The SNS is stimulated by the stretch receptors and prevents the detrusor muscles from contracting until time to urinate. 

Micturition: Voiding

The ANS-Parasympathetic nervous system trigger contraction of the detrusor muscle and relaxation of the external sphincter and muscles of the pelvic floor. This is a learned process. 
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Review Anatomy & Physiology

		Urinary System



Kidneys—Ureters—Bladder—Urethra 

		Bodies Water Treatment Plant



Collection

Filtration

Excretion







The Kidneys are located on either side of the vertebral column behind the peritoneum. We call this the flank are. This is were we test for costovertebral angle tenderness. 

Think of the kidney as a multifunctional organ, controlling not only the conservation of fluid and removal of waste, but the regulation of bone and Ca, metabolism, RBC activity and lyte concentration. Vision a container, holding thousands of individual filtering units (nephron) with tiny pores. Blood passes through the kidney and in the process is routed through each of the filtering systems to remove toxins and most of the fluid. What is removed is formed into urine. 

Every 30 minutes the Total blood volume of the body passes through the kidneys for waste removal. The kidney filters out what we need and sends the rest out of the body as urine. 

The waste in your urine comes from the normal breakdown of active tissues and from the food you eat. After the body takes what it needs, the waste is sent to the blood, transported to the kidney and ‘cleaned up” . 

The left kidney is slightly longer that the right. They both are approximately 4-5in. Long by 2-3 in. wide and 1 in. thick with a weight of 8oz. 

Some people are born with only one kidney. And if you have a sick kidney you can have removed and still live a normal, healthy life. Kidney donations are very popular. 
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Anatomy & Physiology

		Kidneys



Filtration of fluid/Formation of urine

Cortex: outer portion 

Medulla: inner portion

Renal artery: blood to kidney

Renal vein: filtered blood to body

Renal pelvis: formed urine from kidney

Ureter: 16-18” tube from kidney to bladder

Moves urine by peristaltic action





The kidneys are protected by a fibrous tissue covering called the renal capsule. The only portion not protected is the Hilum, where the nerves, veins and arteries enter and exit the kidney. 

Under the renal capsule you have two layer of functional kidney tissue called the cortex and medulla. 

The renal artery branches from the abdominal aorta and the renal vein returns blood to the inferior vena cava. 

Of the blood filtered by the kidney, 99% of it is returned to general circulation, 1% undergoes filtration by the kidney. 
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