Renal – Ch 45 & 46
Renal – Ch 45 & 46

	

	

























Not in the abdominal cavity
L more difficult to palpate, both common to not be able to palpate either
2 layers of tissue Outside = cortex, inner=medulla 

Renal pelvis can only hold 3-5 mL of urine


































































Portions of tubular system are in the cortex & portions are in the medullar



























Blood flow

















How filtrate flows thru the nephron

Once in the collecting duct you have urine (the final filtrate product)
















Phase 1 filters small particles (protein in urine = some type of dysfunction in the kidneys)

Need to know glomerular filtration rate (GFR) amount of blood filtered by the glomerulus per minute





















Can reabsorb or secrete










End up in final urine product (H+ & creatinine)













ADH - makes the tubule permeable to water for reabsorption
     -In its absence, water remaining in the tubules leaves the body as urine
     -Decreased BP (plasma volume) causes stimulation of ADH and retention of water





















-Active Vit D is essential for the absorption of Ca+ in the GI tract
     -renal disease causes a deficiency of active Vit D

-Erythropoietin (stimulates RBC production) in response to hypoxia and decreased renal blood flow
     -a deficiency of erythropoietin causes anemia in renal disease
            Anemia very common in kidney failure

-Renin activated angiotensin which then activates angiotensin I; angiotensin I converts to angiotensin II as a result of the angiotensin-converting enzyme (ACE); angiotensin II stimulates release of aldosterone leading to Na+ and water retention and increase in BP
     -excessive renin production caused by impaired renal perfusion may contribute to HTN

-Prostaglandin has a vasodilating affect – increased renal blood flow- increase Na+ and water excretion
     -renal failure pts have a deficit in prostaglandins which may also contribute to HTN







UVJ- Ureter’s lumen is the narrowest here; common site of obstruction
      -kidney damage can occur if obstruction leads to back flow (reflux) of urine into renal pelvis (only holds 3-5mL normally)
             Can cause tissue damage 

-muscle fibers shared by the ureters and bladder contract  when bladder pressure rises to prevent reflux of urine

Renal colic = pain from an obstruction (stone or foreign body)







	


	

	


	

	



	

	


	

	

	

	




	

	


	

	

	

	



	

	



	

	

	

	



	

-nighttime hormonal influences- ADH


Detrusor always bladder to expand

























Different regions of the bladder

Trigon – where ureters enter the bladder





















Female- short urethra contributes to increased incidence of UTI

Male urethra divided into 3 sections 

















Any disease or trauma that affects the brain, spinal cord, or nerves that innervate the bladder, sphincter, and pelvic muscles can affect bladder function
     -ex. DM, MS, Paraplegia, etc.  

T11-L2 & sacral level of spinal cord (anything that effects those areas can cause incontinence or retention based on what is effected



For pts that have control

















Decreased amt of healthy tissues & decrease in amt of nephrons














	



	

	

	

	



	

	


	

	

	Past – any specific diseases/disorders of rental system
Can affect your kidenysHTN, DM, Gout, Lupus, Some strep infections, Cancer, BPH, renal calculi 
Meds = RX, OTC & herbals (table 45-3 nephrotoxic meds, ie NSAIDs, gentamycin), some meds can change color of urine (pyridium turns it orange), certain antidepressants & calcium channel blockers can effect bladder control
Any surg minor or major done on the pelvis or the urinary tract specifically (including radiation & chemo) and history of cath (indwelling or intermit)
Nutrition – weight changes, how much fluid ingested/day, caffeine, alcohol, carbonated beverage (can all irritate the urine tract), foods that can change urine (asparagus, beets)
Elimination – how many times urinate/day on average, rentention, incontinence 
Sleep – now many times get up to urinate, younger = 0, older = 2
Activity – can contribute to stasis of the urine, if acute problem increased activity can aggrevate it
Self-perception – isolation, relationship problems due to having to urinate freq
Focused Urinary Assessment:
-painful urination
-color, concentration
-alteration in output
-nocturia
-BUN, creatinine, UA, urine C+S
-inspect meatus
-palpate bladder distension, masses, or tenderness
-percuss costovertebral angle tenderness
-auscultate renal artery for bruit 
Skin-tugor, mucus membranes, edema, assess abdomen for distention (edema & abd distention assoc w/retention of fluid)
Palpation – lay supine & put hand behind them & lift up flank area & use other hand to press down deeply on anterior surface of abdomen, normal to not be able to palpate, if can sometimes assoc w/polycystic kidney disease or maybe a tumor, also palpate bladder just above pubic bone
Percussion – picture is percussion (if tenderness when this is done usually kidney infection or polycystic kidney disease) used during focus assessment of urinary tract
Aus – if hear bruit over renal artery usually indicates obstruction or impairment of blood flow


Anuria – no urine at all or less than 100 mL in 24 hour period (can occur with acute &/or chronic renal disease & certain obstructions
Dysuria – seen a lot with UTI
Nocturia – freq nite time urination (not 1 specific disease process that cuases this but DM & CHF can contribute)
Oliguria – decreased total amt of urine 100-400 mL in a 24 hr period (dehydration, renal insufficieny –some deterioration of kidney but not enough to call it failure)
Polyuria – large amts of urine (DM, diuretic use)
Enuresis – bedwetting involuntary loss of urine while sleeping (children, congnitive impairment & UTI as adults)
Hematuria – blood in urine
Frequency – UTI & diuretics
Incontinence – UTI, during pregnancy & after multiple vaginal births, any type of neurological problems to innervation to bladder
Pain – burning, stinging, shooting (infection, retention & obstructions like calculi)
Hesitancy – usually partial obstruction of urethra (i.e. enlarged prostate)
Retention – inability to urinate (after cath removed, urethral obstruction, after receiving anesthesia) different degrees
Pneumaturia – gas in the urine (some type of fistula or connection begin GI tract & urinary tract
Burning – usually w/UTI

UA – normal = color (amber/yellow), protein (0-trace), no glucose, keytones or bilirubin, specific gravity (1.003-1.030), RBC (0-4), WBC (0-5), no cast(particles that form in relation to infection & other issues that occur), no bacteria
Urine C&S – midstream clean cath, cleanse 3x, positive=greater than or equal to 100,000 colonies/mL, less than that not indicative of true acute infection
Creatinine – 24 hours collection (throw 1st void away & save all others for 24 hours) keep on ice and may need more than 1 container
Composite – same as creatinine just looking for other things, i.e. proteins or specific electrolyes or minerals, have to get jugs from the lab (may need preservative in the container)
Residual volume – pt urinates & then check PVR (use bladder scanner or straight cath)
Cytology-checking for cancerous cells in the urine – do not want to collect 1st thing in am –don’t want it sitting in bladder overnite can change composition)
BUN (6-20mg/dL) increase w/dehydration, renal failure, excessive protein intake, muscle wasting, decreased usually inadequate dietary intake of protein
Creatinine (0.6-1.3mg/dL) increase renal failure, CHF, kidney stones, decreased w/decreased muscle mass, inadequate protein intake, hypothyroidism, Na (135-145mEq/L), K (3.5-5 mEg/L), Ca (8.6-10.2 mg/dL), phosphor (2.4-4.4 mg/dL), HCO3 (22-26 mEq/L)





















KUB – x-ray can determine size of kidneys, ureter, bladder, if large enough may detect stones or foreign bodies in urinary tract, sometimes may require a bowel prep 1st so can visualize urinary tract better
IVP – inject w/contrast media (check allergies) overall warmth sensation, metallic taste in mouth, flushed face (normal thing to occur when the dye is injected so not an indicator to stop the procedure), bowel prep always done night before 
Retrograde pyelogram – inj contrast material directly into kidneys, followed by x-ray films, done if allergy to contrast for IVP or impaired renal function, requires bowel prep also
Renal arteriogram – vasculature of kidney (renal artery) bowel prep required, check for allergy to IV injectable dye, insert cath into femoral artery & feed it into renal artery, obstruction, stenosis or impairment to flow of blood, Post op will have pressure dressing, assess for bleeding at site, keep on bed rest  & keep leg that was used completely straight, check 5 P’s on that side as well
Renal ultrasound – can detect masses, cysts & sometimes obstructions
MRA – visualizes renal artery & is non-invasive but does use contrast media
Cystoscopy – feed lighted scope up thru urinary tract to visualize urethra, bladder, ureters, post=op normal to have burning, freq & pink-tinged urine, Sitz bath can help alleviate symptoms, apply heat, & mild analgesics
Urine flow study – measure volume w/one single void & measure PVR
Renal biopsy – requires anesthesia use Ct or Ultrasound guidance, check for increased risk for bleeding & check lab work, post=op pressure dressing, bed rest 24 hours, assess for s/s bleeding, monitor VS freq, avoid heavy lifting for about a week, excessive flank pain, low bp, increased temp, decreased hemotcrit, freq or hematuria = notify HCP
Renal scan – radio isotope injected, visualize kidney structures & profusion & how they function in general







IVP
















Renal arteriogram 





































































Most common HAI r/t cath insertion

Can travel up to the kidneys & cause considerable problems if not treated






Pyelonephritis (kidney inf), cystitis (bladder inf), urethritis (urethra inf)

Recurrent – infection by different bacteria or reinfection from same bacteria that was not killed off

Asymptomatic bacteriuria – when bacteria colonizes but there are no symptoms 

Upper vs lower picture pg 1122





Altered defense mechanisms:
-Incomplete emptying of bladder
-Ureterovesical junction obstruction
-Compromised peristaltic activity (may have reflux of urine)
-Changes in pH, low urea and glycoprotein concentration  
  More like to get UTI if pH is alkaline, glycoprotein’s purpose is to prevent bacterial growth??

Foreign bodies i.e. foley cath
Anatomic factors – women w/shorter urethra = increased risk
Functional – i.e. pt w/chronic constipation (effects ability to empty urine)
Other – pregnancy & poor personal hygiene












Also possible to have no symptoms at all












Older adults may have no symptoms at all







C+S – to see what type of bacteria and to verify it is the right antibiotic being given

More accurate reading can be gotten with a doc’s order for a straight cath
























Antibiotics treat a wide range of gram- & gram+ bacteria


For symptoms Pyridium (turns urine orange) doesn’t treat the UTI itself 

Fluid 15 mL/pound/day (per textbook) subtract 20% (from food eaten) and the remainder is what should be ingested (i.e.150 pound person = 1800mL to drink)
←Contraindications – CHF, renal failure
Cranberry juice/tablets – inhibits bacteria from attaching to urinary tract walls, also makes urine slightly more acidic
Heat – for suprapubic pain












Getting into upper urinary tract

If untreated can lead to urosepsis, scarring & poor kidney function





















If pt has a UTI assess VS at least every 4 hours & more often if notice subtle changes














 Flank pain common with kidney infection

Costovertebral tenderness (checked with the “kidney punch”)

With treatment symptoms subside in 2-3 days

UA – bacteria, WBC, RBC, casts, nitrates, leukocyte esterase will be ↑

Blood culture – to be sure hasn’t traveled to blood

CBC – elevated white count, 

CT & Ultrasound – will usually show signs of obstruction or hydronephrosis (basically dilation of renal pelvis – due to backup of urinary flow)

















Possibility of antibiotics – some are on the nephrotoxic list so have to be careful


For fever or mild pain
Education – important to decrease activity during acute symptoms, will shorten the length of the symptoms, & need to take full course of antibiotics, don’t stop just because you feel better 










































← For both of these

Glycosaminoglycan layer protects lining from irritant from urine











Diagnosis – H&P, 1 neg C&S to rule out infection, cystoscopy (can look to see what is going on with the anatomy)















Management

Avoid coffee, tea, carbonated beverages & alcohol

Relaxation – distraction, guided imagery, sitz bath, application of heat or cold

Prelieft OTC urinary analgesic , Elavil, aventyl – tricyclic antidepressants

BCG – (other countries use for TB prevention)
Surgical – if bypass bladder & urethra symptoms may go away
Voiding diary – for diagnosis & exacerbations, record each void & any symptoms that go with it, for about a week
Monitor – concentrated or cloudy, strong odor, blood in urine is not common for these 2 things
There is a website for these chronic conditions
Education – increase fluid, appropriate diet, avoid restrictive clothing (can help with pain)

































Inflammation of kidneys & effects both of the equally

Chronic – long-term that will ultimately lead to renal failure, progression can take 1-2 years or up to 30 years





Changes structural component of the kidney


Complement results in inflammatory response which leads to tissue damage






















































UA-increase RBC, WBC, casts, proteins

ASO titer – represents a immune response to strep

US, CT & biopsy – can distinguish this from other renal problems

Avoid foods high in Na & protein

Restrict fluid – more so for chronic glomerulonephritis that leads to renal failure











Allows large particles to pass through 










Amyloidosis – protein compound (amyloid) that develops that deposits into various organs of the body and causes dysfunction













Edema could advance to anasarca (generalized, severe)
Decreased oncotic pressure stimulates lycoprotein 
Decreased protein in serum (increased in urine)
Ca & PTH cause weakened bones








At risk for thrombi (common site of thrombus is in the renal vein)








NSAIDs to treat mild pain
Tendency to become anorexic so small freq meals
Lipid-lowering agents (not very successful at ↓ cholesterol)
Anticoag – LMWH (usually only started if start of thrombus usually stay on them for 6 months)
Corticosteroids – used for inflammatory process, may be on prednisone, solu-medrol (if acute)
Daily weight - #1 indicator for fluid retention
Abd girth – due to ascities
Edema can be so severe will seep fluid from skin
Avoid infection due to decreased immunity
Education on all of these things


































Calyx- extensions from the renal pyramids and leads to renal pelvis

Amt of pressure on the renal pelvis


Picture is on pg 1135

Obstructions up higher cause more problems due to small amt renal pelvis can hold






	



	

	



	

	

	

	



	

	



	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	

	



	

	


	

	

	Calcium phosphate – mixture of oxalate & struvite, occurs more commonly in alkaline urine
Calcium oxalate – most common stone that forms, occurs at lot in presence of high Ca levels in body/urine
Uric acid – assoc w/people who have gout, increased uric acid level, urine is often acidic
Cysteine – r/t hereditary condition, defective absorption of cysteine in GI tract, instead of being absorb travels to kidneys, also assoc w/acidic urine
Struvite – associated with UTI, composed of magnesium, ammonium, phosphate


	



	


Warm climates – because of potential of fluid loss & dehydration (causes concentrated urine)

Family hx – relative usually immediate family, puts you at increased risk

Life style – longer periods of time between urination, stasis of urine, causes concentration of urine 

Even small stones can cause severe pain




	


	Renal colic – associated with movement of the stone

n/v, diaphoresis, r/t severity of pain

urine pH – indicates what types of stones
CT & IVP & retrograde pyelogram  – indication of location of stone
US – renal pelvis involvement
Once stone passes or is removed – educate pt what to avoid, etc
Serum – all indications of what type of stone (except BUN & creatinine tells how much damage to kidney)
24 urine – how much of these components are in the urine


	

	Pain meds (opioid form), infection = antibiotic, obstruction = stent placement or surgical removal
Increase hydration – if stone is small enough to pass, if stone is larger do not push fluids until stone removed
Dietary = urine acid is waste product of purine (sardines, mussels, liver, venison, sweat breads), Ca (salmon, beans, ??), oxyalate (spinach, asparagus, cabbage, tomatoes, beets, nuts, instant coffee/tea, horsey sauce)
Stones larger than 4mm will not pass thru ureter & will need a stent or surgical removal or lithotripsy 
Other reasons for surgical removal, intense pain, associated with infection, indicators of renal impairment, if pt only has 1 good functioning kidney
Education – stay hydrated, strain urine, monitor urine output (decreases = renal impairment), pain mgmt.
If stone is passed send to lab so can educate pt on prevention of further stones

	



	



Break up stone in smaller fragments so it can be passed naturally

Another option is irrigation or suction out smaller particles
Not recommended for stag horn stone
Requires sedation or anesthesia
Will typically put pts on antibiotics for 2 weeks after procedure
Stent helps for natural passage of stones & is removed 2 weeks after procedure

Nephrolithotomy-removal of stone in kidney (may be further up in calycx, will see a surgical incision on flank below diaphragm
Pylolithotomy-removal of stone in renal pelvis – will see surgical incision on flank below diaphragm
Ureterolithotomy-removal of stone in ureter
Cystotomy-removal of stone in the bladder

	


	Threaten kidney function is significant enough to cause back flow of urine

Picture is example of stent 
Nephrostomy – used if starting to cause damage to kidneys, tube inserted into renal pelvis and diverts urine into a collecting pouch
Dilation – possibility stricture will return and won’t due if stricture is entire length of ureter


	

	
Usually trauma caused scar tissue to develop which causes the stricture

Nocturia usually due to incomplete bladder emptying

Stricture can occur anywhere in the urethra including at the meatus

Urethroplasty – partial removal of urethra, hopefully a more permanent answer to the problem then stent or dilation

	



	

	


	Narrowing of small arteries that lead to the kidneys

If decreased blood flow occurs for a length of time will see patchy necrosis






2 different forms

Malignant HTN – sudden increase in blood pressure with DBP >130, 
Accelerated, more common in men and usually occurs as a young adult, will lead to renal failure if not treated

Possible fluid restrictions – do not want to add to overall fluid volume


	

	Affects renal artery itself (largest vessel that supplies kidneys with blood)

Fibromuscular hyperplasia – abnormal development of the muscle within the arterial wall, decreases lumen size





Usually no family hx of HTN

Percutaneous trnsluminal renal angioplasty – go in thru femoral artery & “roto-rooter” to clean it out, place a stent
Surgical revascularization – to bypass stenosis

Unilateral nephrectomy – remove kidney all together (if damage is severe)

	



	


Signs of nephrotic syndrome, protein in urine(?) & generalized edema, HTN













Thrombectomy – surgical removal of clot

	


	

	

	



Most common life threatening genetic disease in the world

If cysts rupture will present as hematuria in the urine

	



	


No symptoms so usually already at renal failure (or close to it) by the time they have symptoms

Live with chronic, severe pain

May be able to palpate kidneys

End-stage – weight gain, adventitious lung sounds (from moisture), no urine output, fatigue, increased BUN & creatinine, 

[bookmark: _GoBack]

	


	
Renal diet- restriction of protein, sodium, potassium, phosphate, and fluid

CT – to detect cysts & to look at renal pelvis & its function

Nephrectomy – usually done with excessive pain or bleeding, & chronic reoccurrence of infection in the kidney

Dialysis – to get rid of retained waste products & to get rid of excess fluid

Diet – low K+, protein (based on how much is being lost in the urine, so may be normal), pretty much all the electrolytes, low phosphorus, low Na, fluid restrictions

Genetic counseling – may choose not to have children, if you have it there is a 50% change any child will have it

	

	

	



	

Amyloid is a protein

Other issues that can occur
Diabetic – can hopefully be avoided if glucose levels are controlled
Amyloidosis – deposition of amyloid infiltrates into the renal tissue
Lupus – can effect multiple organs esp kidneys
Sclerosis – more connective tissue and kidneys can harden


	


	

	

	

	



	

	


	Radical nephrectomy –
Radiation –
Cryoablation –
Radiofrequency ablation –
Chemotherapy –


	

	

	



	

	


	

	

	

	



	

	


	Urge –
Stress –
Reflex –
Overflow –
Functional –


	

	

	



	Lifestyle –
Scheduled Voiding –
Pelvic Floor Muscle –
Containment Devices –
Anti-Incontinence Devices –
Drug Therapy –
Surgery –
Education –


	


	

	

	

	



	Scheduled – 
Double Voiding –
Straight Cath –
Drug Therapy –
Surgery –
Education –
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Kidney Anatomy & Physiology

Macrostructure



Bean-shaped organ



Location: 



Retroperitoneal (behind the peritoneum)



On both sides of the vertebral column at T12 the L3 (right slightly 

lower than the left)



Fat and connective tissue support and maintain the kidneys position



Capsule- fibrous membrane, shock absorber



Hilus- entrance site for renal artery and nerves; exit site for renal vein 

and ureter



Parenchyma:



Cortex- outer layer of kidney



Medulla- inner layer of kidney



Pyramids:



Papillae- apex (top) of pyramid



Calyx- minor and major, transport urine to renal pelvis



Renal Pelvis- drains urine into the ureter (can hold 3-5 mL of urine)
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Nephrotic Syndrome

Clinical Manifestations



Peripheral edema



Ascities, anasarca



Massive proteinuria



HTN



↑ 

Cholesterol



↓ 

Albumin



↓ 

Protein



Decreases immunity



↓ 

Ca+



↑ 

PTH



Weakened bones



Hypercoagulability (

↓ 

PT, INR, and PTT)
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Nephrotic Syndrome
Clinical Manifestations

Peripheral edema

Ascities, anasarca

Massive proteinuria

HTN

↑ Cholesterol

↓ Albumin

↓ Protein







Decreases immunity

↓ Ca+

↑ PTH

Weakened bones

Hypercoagulability (↓ PT, INR, and PTT)
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Nephrotic Syndrome

Collaborative/Nursing Care



ACE inhibitors



NSAIDs



Low sodium, low protein diet



Small, frequent meals



Salt restriction



Thiazide or loop diuretics



Lipid-lowering agents



Anticoagulation therapy



Corticosteroids



Management of DM



Daily weights



Strict I&O measurements



Measure abdominal girth



Skin care for edematous areas



Avoid infection



Education



Emotional support
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Nephrotic Syndrome
Collaborative/Nursing Care

ACE inhibitors

NSAIDs

Low sodium, low protein diet

Small, frequent meals

Salt restriction

Thiazide or loop diuretics

Lipid-lowering agents

Anticoagulation therapy

Corticosteroids



Management of DM

Daily weights

Strict I&O measurements

Measure abdominal girth

Skin care for edematous areas

Avoid infection

Education

Emotional support
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Obstructive Uropathies
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Obstructive Uropathies

















Obstructive Uropathies
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Urinary Obstruction



Damaging effects are based on:



Location



Duration



Amount of pressure or dilation



Presence of urinary stasis



Presence of infection



Reflux- backflow of urine



Hydroureter- dilation of the renal 

pelvis



Hydronephrosis- dilation the 

renal pelvis and calyces
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Urinary Obstruction

Damaging effects are based on:

Location

Duration

Amount of pressure or dilation

Presence of urinary stasis

Presence of infection



Reflux- backflow of urine

Hydroureter- dilation of the renal 

    pelvis

Hydronephrosis- dilation the 

    renal pelvis and calyces















Calyx- extensions from the renal pyramids and leads to renal pelvis
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Fig. 46-3. Sites and causes of upper and lower urinary tract obstruction
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Urinary Tract Calculi

(Nephrolithiasis)



Most common in white men, 20-55 years of age, with a 

family history



Types:



1. calcium phosphate



2. calcium oxalate



3. uric acid



4. cystine



5. struvite (magnesium ammonium phosphate 
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Urinary Tract Calculi
(Nephrolithiasis)

Most common in white men, 20-55 years of age, with a family history



Types:

1. calcium phosphate

2. calcium oxalate

3. uric acid

4. cystine

5. struvite (magnesium ammonium phosphate 
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From Bullock N, Doble A, Turmer W, Cuckow P: Urolgy anilustrted colou text. London, 2008, ChurchilLivngstone.
Fig. 46-6. A, Calcium oxalate stones. B, Plain abdominal x-ray showing large bladder calculus.
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Kidney Anatomy & Physiology

Macrostructure

Bean-shaped organ

Location: 

Retroperitoneal (behind the peritoneum)

On both sides of the vertebral column at T12 the L3 (right slightly lower than the left)

Fat and connective tissue support and maintain the kidneys position

Capsule- fibrous membrane, shock absorber

Hilus- entrance site for renal artery and nerves; exit site for renal vein and ureter

Parenchyma:

Cortex- outer layer of kidney

Medulla- inner layer of kidney

Pyramids:

Papillae- apex (top) of pyramid

Calyx- minor and major, transport urine to renal pelvis

Renal Pelvis- drains urine into the ureter (can hold 3-5 mL of urine)
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Urinary Tract Calculi

Etiology & Pathophysiology



Abnormality in urine composition



Warm climates



Diets high in protein, purines, 

oxalate, and calcium



Decreased fluid intake



Family history



Immobility and sedentary lifestyle



Presence of crystals in concentrated 

urine causes formation of stones 



Mucoprotein formation leads to 

stone formation



Higher urine pH (alkaline) increases 

chances for calcium and phosphate 

to form stones; Lower urine pH 

(acidic) increases chance for uric 

acid and cystine to form stones



Certain bacteria cause the urine to 

become alkaline and contribute to 

struvite stone formation
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Urinary Tract Calculi
Etiology & Pathophysiology

Abnormality in urine composition



Warm climates



Diets high in protein, purines, oxalate, and calcium



Decreased fluid intake



Family history



Immobility and sedentary lifestyle

Presence of crystals in concentrated urine causes formation of stones 



Mucoprotein formation leads to stone formation



Higher urine pH (alkaline) increases chances for calcium and phosphate to form stones; Lower urine pH (acidic) increases chance for uric acid and cystine to form stones



Certain bacteria cause the urine to become alkaline and contribute to struvite stone formation
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Urinary Calculi

Clinical Manifestations & Diagnostics



Severe abdominal or flank pain



Renal colic



Hematuria



N/V



Diaphoresis



Fever and chills (if associated with 

infection)



H & P



UA



Urine C+S



Urine pH



CT scan



IVP



Retrograde Pyelogram



US



Cystoscopy



Stone analysis



Serum Ca+, Phos, Na+, K+, HCO3, 

uric acid, BUN, and creatinine



24 hour urine collection of: Ca+, 

Phos, Mg, Na+, oxalate, citrate, 

sulfate, K+, uric acid, and total 

volume
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Urinary Calculi

Collaborative/Nursing Care



Management of acute attack:



Treat pain, infection, and/or obstruction



Opioids



Adequate hydration



Dietary changes



Antibiotics



Encourage ambulation



Stent placement



Surgical removal 



Evaluation of stone and prevention:



Strain all urine output



Send stones to lab for analysis



Education


Microsoft_PowerPoint_Slide54.sldx
Urinary Calculi
Collaborative/Nursing Care

Management of acute attack:

Treat pain, infection, and/or obstruction

Opioids

Adequate hydration

Dietary changes

Antibiotics

Encourage ambulation

Stent placement

Surgical removal 

Evaluation of stone and prevention:

Strain all urine output

Send stones to lab for analysis

Education

















image2.jpeg









- e
Urinary Caleu

R






image55.emf
Urinary Calculi

Surgical Intervention



Lithotripsy:



Breaks the stone into small fragments or sand like 

particles



Removed through irrigation or temporary stent placed 

to facilitate passage



Hematuria is common 

after the procedure



Nephrolithotomy



Pyelolithotomy



Ureterolithotomy



Cystotomy
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Ureteral Strictures



Usually secondary to adhesions or scar tissue following 

surgery



Threaten kidney function



Most common symptom is 

renal colic



Treatment:



Stent placement



Nephrostomy tube 

placement



Stricture dilation



Surgical removal of a 

portion of the ureter
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Ureteral Strictures

Usually secondary to adhesions or scar tissue following surgery

Threaten kidney function

Most common symptom is 

    renal colic

Treatment:

Stent placement

Nephrostomy tube 

    placement
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Urethral Strictures



Caused from trauma, urethritis, repeated catheterization, and 

surgical intervention



Clinical manifestation:



Diminished force of urinary stream



Straining to void



Sprayed or split urine stream



Postvoid dribbling



Incomplete bladder emptying



Urinary frequency



Nocturia



Stent placement



Repeated dilation with self-catheterization every 2-3 days



Urethroplasty
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Renal Vascular Problems
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Nephrosclerosis



Sclerosis of the small arteries of the kidney



Decreased blood flow



Patchy necrosis of the renal pelvis leads to destruction 

of the glomeruli



Benign:



occurs between 30-50 years old



resulting from HTN and atherosclerosis



Accelerated or malignant:



Due to malignant HTN



Renal insufficiency progresses quickly



Treatment: aggressive antihypertensive therapy


Microsoft_PowerPoint_Slide59.sldx
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Decreased blood flow
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Renal Artery Stenosis



Partial occlusion of one or both renal arteries



Due to atherosclerosis or fibromuscular hyperplasia



Occurs under age 30 or over age 50



Sudden onset of HTN with no family history



Diagnosed with renal arteriogram



Control HTN



Percutaneous transluminal renal angioplasty



Surgical revascularization



Anastomoses between the kidney and another major artery 

(aorta or splenic artery)



Unilateral nephrectomy
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Renal Artery Stenosis

Partial occlusion of one or both renal arteries

Due to atherosclerosis or fibromuscular hyperplasia

Occurs under age 30 or over age 50
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Renal Vein Thrombosis



Etiology:



Trauma



Compression (due to cancer, pregnancy, etc.)



Contraceptive use



Nephrotic syndrome



Flank pain, hematuria, fever, or signs of nephrotic 

syndrome



Heparin, Coumadin



Corticosteroids (nephrotic syndrome)



Thrombectomy 
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anatomic structures. B, Male urethra in relation to other pelvic structures. C, Female
urethra.
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Hereditary Renal Disease
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Polycystic Kidney Disease (PKD)



Most common life threatening genetic disease in the world



Two forms:



Childhood onset



Rare but advances more quickly



Adult onset- between age 30-40



Both kidneys affected- multiple 

large, fluid-filled cysts within the 

cortex and medulla



Cysts compress surrounding tissue 

leading to destruction
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A From Brundage DJ: Renal dsorders, St Louis, 1992, Mosby. B, From Kumar V. Abbas AK. Fausto N: Ro
inde

Fig. 46- omparison of polycystic kidney with normal kidney. B, Cysts in the liver.
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Polycystic Kidney Disease (PKD)

Clinical Manifestations



No early symptoms



HTN



Hematuria (ruptured 

cysts)



Feeling of heaviness in the 

back, side, or abdomen



UTI or urinary calculi



Constant and severe pain



Palpably enlarged kidneys



Symptoms associated with 

end-stage renal disease



Liver cysts



Abnormal heart valves



Aneurysms



Diverticulosis
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Clinical Manifestations
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Polycystic Kidney Disease (PKD)



Diagnostics:



H & P



IVP



US



CT scan



Treatment:



Prevent UTI 



Nephrectomy



Dialysis



Kidney Transplant



Renal diet



Antihypertensive 

medication



Genetic cou

nseling
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Renal diet- restriction of protein, sodium, potassium, phosphate, and fluid
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Metabolic & Connective 

Tissue Disease of the 

Urinary Tract
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

Diabetic Nephropathy



#1 cause of end-stage renal failure in U.S.



Microangiopathic changes- glomerulosclerosis



Careful monitoring of glucose levels and insulin requirements



Gout



Acute attacks of arthritis 



Uric acid crystal deposition in joints as well as renal tubules



Amyloidosis



Amyloid infiltrates the renal tissues 



Systemic Lupus Erythematosus



Connective tissue disorder that causes glomerulonephritis and ultimately 

renal failure



Systemic Sclerosis



Connective tissue and vascular changes possibly caused by autoimmune 

processes



Affects on kidneys vary
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Urinary Tract Tumors
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Kidney Cancer



39,000 new cases yearly; 12,800 deaths yearly in U.S.



Usually affect the renal cortex or renal pelvis



Renal Cell Carcinoma is the most common



Risk factors:



More common in men than women



Mid to older adult (50-70 years of age)



Cigarette smokers



First-degree relative with history of kidney cancer



Obesity



HTN



Exposure to asbestos, cadmium, or gasoline



Polycystic Kidney Disease or ESRD
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Kidney Ca

Clinical Manifestations & Diagnostics



No early symptoms



Hematuria



Flank pain



Palpable mass



Weight loss



Fever



HTN



Anemia



Metastasis to lungs, liver, 

and long bones



Usually undiagnosed 

until significant 

progression



CT scan



US



Angiography



Biopsy



MRI



IVP



PET scan
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Kidney Ca

Collaborative/Nursing Care



Radical nephrectomy



Radiation



Cryoablation



Radiofrequency ablation



Chemotherapy
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Bladder Cancer



61,000 new cases; 13,000 deaths in U.S. each year



Most common form is Transitional Cell Carcinoma



80% are superficial and do not invade the bladder wall



Risk factors:



Mid to older adults (60-70 years old)



More common in men than women



Cigarette smoking



Exposure to dyes used in the rubber and cable industries



Chronic abuse of phenacetin-containing analgesics



Recurrent UTI or calculi



Long term indwelling urinary catheters
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61,000 new cases; 13,000 deaths in U.S. each year
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Bladder Ca

Clinical Manifestations & Diagnostics



Painless hematuria 

(most common finding)



Dysuria



Frequency



Urgency



Urine cytology



Bladder tumor antigens



CT scan



US



MRI



Cystoscopy



Biopsy
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Bladder Ca

Collaborative/Nursing Care



Direct installation of chemotherapy



Systemic Chemotherapy



Radiation



Transurethral resection of the bladder or cystectomy with urinary 

diversion



Postop:



Encourage increased fluid intake for first week 



Monitor urine (pink for several days, dark red flecks starting one 

week after surgery)



Opioid analgesics



Stool softener



Sitz bath 15-20 minutes, 2-3x/day
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Collaborative/Nursing Care
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Urinary Flow Problems
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Urinary Incontinence 



Uncontrolled leakage of urine



Not a natural consequence of aging



Etiology:



Infection



Vaginitis



Urinary retention



Restricted mobility



Fecal impaction



Confusion



Depression



Pregnancy



Drugs
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Kidney Anatomy & Physiology

Microstructure



Nephron- the functional unit of the kidneys (approx. 1 

million per kidney)



Glomerulus (within the cortex- outer tissue layer)



Bowman’s capsule (cortex)



Tubular system



Proximal convoluted tubule (cortex)



Loop of Henle (within the medulla- inner tissue)



Distal convoluted tubule (cortex)



Collecting tubules (medulla)



Several collecting tubules join to make one single 

collecting tubule, which merge into the pyramid
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Types of Incontinence



Urge



Stress



Reflex



Overflow



Functional
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Incontinence

Diagnostics



H & P



Voiding Diary



Pelvic Examination



Perineal Skin Assessment



UA



PVR measurement



US
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Incontinence

Collaborative/Nursing Care



Lifestyle Modifications



Scheduled Voiding 

Regimen



Pelvic Floor Muscle 

Rehabilitation



Containment Devices



Anti-Incontinence 

Devices



Drug Therapy



Surgery



Education
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Urinary Retention 



The inability to empty bladder despite urination or 

accumulation of urine in bladder



Acute – total inability to pass urine



Chronic- incomplete bladder emptying



Normal postvoid residual (PVR)= 50-75 mL



PVR ≥ 200 mL on two separate occasions is abnormal



Caused by: 1. obstruction (or) 2. bladder muscle weakness



BPH



Neurologic dysfunction



DM



Overdistention



Chronic alcoholism



Drugs 
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Urinary Retention 

The inability to empty bladder despite urination or accumulation of urine in bladder

Acute – total inability to pass urine

Chronic- incomplete bladder emptying
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Retention

Diagnostics



H & P



Voiding Diary



Pelvic Examination



UA



PVR measurement



US
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Kidney Anatomy & Physiology

Microstructure

Nephron- the functional unit of the kidneys (approx. 1 million per kidney)

Glomerulus (within the cortex- outer tissue layer)

Bowman’s capsule (cortex)

Tubular system

Proximal convoluted tubule (cortex)

Loop of Henle (within the medulla- inner tissue)

Distal convoluted tubule (cortex)

Collecting tubules (medulla)

Several collecting tubules join to make one single collecting tubule, which merge into the pyramid
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Retention

Collaborative/Nursing Care



Scheduled Toileting Regimen



Double Voiding



Straight Catheterization/Indwelling Catheter



Drug Therapy



Surgery



Education
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Urinary Catheterization



Inappropriate use of urinary catheter:



Routine collection for laboratory analysis



Convenience for nursing staff



Increased risk for complications if maintained greater than 30 

days



Bladder spasm, pain, abscess development, urosepsis, UTI, 

urethral trauma/erosion, fistula/stricture, and stone 

formation



Insertion requires sterile technique



Measured in French scale; balloons 5-30 mL capacity 



Route of insertion: urethral, ureteral, suprapubic, and 

nephrostomy tube
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Urinary Catheterization

Inappropriate use of urinary catheter:

Routine collection for laboratory analysis

Convenience for nursing staff

Increased risk for complications if maintained greater than 30 days

Bladder spasm, pain, abscess development, urosepsis, UTI, urethral trauma/erosion, fistula/stricture, and stone formation

Insertion requires sterile technique

Measured in French scale; balloons 5-30 mL capacity 



Route of insertion: urethral, ureteral, suprapubic, and nephrostomy tube
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Fig. 46-10. Types of urinary catheters. A, Simple urethral catheter. B, Mushroom.-tip de Pezzer catheter (can be for suprapubic
catheterization). C, Wing-tip Malecot catheter. D, Indwelling urethral catheter with inflated balloon. E, Indwelling Tiemann
catheter with coudé tip-inflated balloon. F, Three-way indwelling catheter (third lumen can be used for irrigation)

Mosby keme and derived iems © 2011, 2007 by Mosby, Inc.. an affilste of Eleevier, Inc.
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Urethral Catheter



Most common route



Management:



Catheter / Perineal Care at least twice per day, prn



Maintain sterile, closed drainage system



Keep collection bag below the level of bladder with 

unobstructed urine flow



Securely anchored to patient



Change catheter when appropriate for long term use



Remove the catheter at the earliest opportunity
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Urethral Catheter

Most common route

Management:

Catheter / Perineal Care at least twice per day, prn

Maintain sterile, closed drainage system

Keep collection bag below the level of bladder with unobstructed urine flow

Securely anchored to patient

Change catheter when appropriate for long term use

Remove the catheter at the earliest opportunity
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Ureteral Catheters



Inserted through bladder during cystoscopy or 

surgically through abdominal wall



Used to splint the ureter  after surgery to prevent 

obstruction from edema



Record the urine separately from other urinary catheters



Patient is kept on bedrest



Check placement frequently



Clamp tubing or irrigate catheter with physician order 

ONLY



Measure drainage every 1-2 hours and notify doctor if 

output decreases



Normal for some urine to drain around the catheter 
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Ureteral Catheters

Inserted through bladder during cystoscopy or surgically through abdominal wall

Used to splint the ureter  after surgery to prevent obstruction from edema

Record the urine separately from other urinary catheters

Patient is kept on bedrest

Check placement frequently

Clamp tubing or irrigate catheter with physician order ONLY

Measure drainage every 1-2 hours and notify doctor if output decreases

Normal for some urine to drain around the catheter 
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Kidney Anatomy & Physiology

Renal Vasculature



≈ 1200 mL of blood flows through the kidneys per 

minute



Blood travels:  from the heart

→

aorta

→

renal 

artery 

→

several smaller branches (afferent 

arterioles) 

→

capillary networks (glomerulus)  

→

efferent arteriole 

→

another capillary 

network (peritubular capillaries- surrounds 

tubules) 

→

renal vein 

→

inferior vena cava      

→

back to the heart
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Suprapubic Catheter



Simplest and oldest method of urinary diversion



Surgically inserted into the bladder (in OR or at 

bedside)



Secure the catheter to prevent dislodgement



May be sutured in place



Skin barrier to prevent breakdown



Prone to obstruction



Prevent kinking and maintain gravity drainage



Turn patient from side to side



Milk the tubing



Irrigate the catheter
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Suprapubic Catheter

Simplest and oldest method of urinary diversion

Surgically inserted into the bladder (in OR or at bedside)

Secure the catheter to prevent dislodgement

May be sutured in place

Skin barrier to prevent breakdown

Prone to obstruction

Prevent kinking and maintain gravity drainage

Turn patient from side to side

Milk the tubing

Irrigate the catheter
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Nephrostomy Tube



Temporary use for complete 

obstruction of the ureter



Inserted directly into the 

renal pelvis



Complications:



Infection



Stone formation



Maintain patency:



Prevent kinking



Assess for excessive pain or drainage around the tube



Irrigate with doctors order (no more than 5 mL of sterile 

saline)


Microsoft_PowerPoint_Slide88.sldx
Nephrostomy Tube

Temporary use for complete 

    obstruction of the ureter

Inserted directly into the 

    renal pelvis

Complications:

Infection

Stone formation

Maintain patency:

Prevent kinking

Assess for excessive pain or drainage around the tube

Irrigate with doctors order (no more than 5 mL of sterile saline)
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Isolated ileal segment

with ureters implanted

in posterior portion of
‘segment

Protruding
abdominal stoma . Left ureter
anastomosed

to right ureter

Cutaneous
ureterostomy

on abdomen K
Cc

Cutaneous
ureterostomy
on abdomen

A lleal segment
‘anastomosed to
Sigmeid colon

B Isolated ileal segment

with ureters implanted

in posterir porton of
segment

Catheter
Stab wound
on skin
Tape
anchor <]

Drainage
tubing

Posterior view
D Bilateral nephrostomy tubes
insetted into renal pelvis:
catheters exit through an
incision on each flank, or
there may be just one
Kidney.

Fig. 46-11. Methods of urinary diversion. A, Ureteroileosigmoidostomy. B, lleal loop (ileal conduit). C, Ureterostomy

(transcutaneous ureterostomy and bilateral cutaneous ureterostomies). D, Nephrostomy.

‘Mosby keme and derived iems © 2011, 2007 by Mosby, Inc., an afiiate of Elsevier, Inc.
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Bladder Irrigation



Continuous Bladder Irrigation (CBI)



Solution- sterile normal saline



Continuously infused and drained with the use of a 3 

way foley catheter



Rate of infusion is based on the color of drainage



Ideal urine color is light pink without clots



Frequent monitoring of inflow and outflow of irrigant



If inflow is greater than outflow- evaluate for catheter patency



May need manual irrigation



Manual, Intermittent Irrigation



Instill 50 mL of solution; draw back on the syringe 
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Bladder Irrigation

Continuous Bladder Irrigation (CBI)

Solution- sterile normal saline

Continuously infused and drained with the use of a 3 way foley catheter

Rate of infusion is based on the color of drainage

Ideal urine color is light pink without clots

Frequent monitoring of inflow and outflow of irrigant

If inflow is greater than outflow- evaluate for catheter patency

May need manual irrigation



Manual, Intermittent Irrigation

Instill 50 mL of solution; draw back on the syringe 
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Urinary Tract Surgery
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Urinary Tract Surgery

















Urinary Tract Surgery
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Nephrectomy

Post-Op Care



VS



Measure I&O every 1-2 hours



Maintain urinary catheter patency



Assess color and consistency of urine



IV fluids until tolerating oral intake



Daily weight



Assess incision site and dressing



Pain assessment and intervention



C & DB, IS every 1-2 hours while awake



Early and frequent ambulation



Assess bowel sounds and withhold oral intake until present
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Nephrectomy
Post-Op Care

VS

Measure I&O every 1-2 hours

Maintain urinary catheter patency

Assess color and consistency of urine

IV fluids until tolerating oral intake

Daily weight

Assess incision site and dressing

Pain assessment and intervention

C & DB, IS every 1-2 hours while awake

Early and frequent ambulation

Assess bowel sounds and withhold oral intake until present
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Kidney Anatomy & Physiology

Renal Vasculature

≈ 1200 mL of blood flows through the kidneys per minute

Blood travels:  from the heart → aorta → renal artery → several smaller branches (afferent arterioles) → capillary networks (glomerulus)  → efferent arteriole → another capillary network (peritubular capillaries- surrounds tubules) → renal vein → inferior vena cava      → back to the heart
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Urinary Diversion- Ileal Conduit



A type of Incontinent 

Urinary Diversion (requires 

an external collection device)



6-8 inches of the colon is 

resected to create a diversion 

leading to a stoma on the 

abdomen



Ureters are attached to the 

colon diversion
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Urinary Diversion- Ileal Conduit

A type of Incontinent 

   Urinary Diversion (requires 

   an external collection device)

6-8 inches of the colon is 

    resected to create a diversion 

    leading to a stoma on the 

    abdomen

Ureters are attached to the 

    colon diversion
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Isolated ileal segment

with ureters implanted

in posterior portion of
‘segment

Protruding
abdominal stoma . Left ureter
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to right ureter
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ureterostomy

on abdomen K
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Cutaneous
ureterostomy
on abdomen

A lleal segment
‘anastomosed to
Sigmeid colon

B Isolated ileal segment

with ureters implanted

in posterir porton of
segment

Catheter
Stab wound
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Tape
anchor <]

Drainage
tubing

Posterior view
D Bilateral nephrostomy tubes
insetted into renal pelvis:
catheters exit through an
incision on each flank, or
there may be just one
Kidney.

Fig. 46-11. Methods of urinary diversion. A, Ureteroileosigmoidostomy. B, lleal loop (ileal conduit). C, Ureterostomy

(transcutaneous ureterostomy and bilateral cutaneous ureterostomies). D, Nephrostomy.

‘Mosby keme and derived iems © 2011, 2007 by Mosby, Inc., an afiiate of Elsevier, Inc.
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Urinary Diversion-

Cutaneous Ureterostomy



Another type of Incontinent 

Urinary Diversion (requires 

an external appliance to 

collect urine)



Ureters are excised from 

the bladder and diverted 

to a stoma on the 

abdominal wall
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Urinary Diversion- 
Cutaneous Ureterostomy

Another type of Incontinent 

   Urinary Diversion (requires 

   an external appliance to 

   collect urine)

Ureters are excised from 

    the bladder and diverted 

    to a stoma on the 

    abdominal wall
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Isolated ileal segment

with ureters implanted

in posterior portion of
‘segment

Protruding
abdominal stoma . Left ureter
anastomosed

to right ureter
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on abdomen K
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Cutaneous
ureterostomy
on abdomen

A lleal segment
‘anastomosed to
Sigmeid colon

B Isolated ileal segment

with ureters implanted

in posterir porton of
segment

Catheter
Stab wound
on skin
Tape
anchor <]

Drainage
tubing

Posterior view
D Bilateral nephrostomy tubes
insetted into renal pelvis:
catheters exit through an
incision on each flank, or
there may be just one
Kidney.

Fig. 46-11. Methods of urinary diversion. A, Ureteroileosigmoidostomy. B, lleal loop (ileal conduit). C, Ureterostomy

(transcutaneous ureterostomy and bilateral cutaneous ureterostomies). D, Nephrostomy.

‘Mosby keme and derived iems © 2011, 2007 by Mosby, Inc., an afiiate of Elsevier, Inc.
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Continent Urinary Diversion



1. An intraabdominal reservoir 

is constructed from the colon



Intermittent catheterization 

for urine removal  (or)  

Outlet controlled by the anal 

sphincter



2. A bladder is reconstructed 

from the colon and the 

ureters and urethra are 

reconnected for normal urination
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Continent Urinary Diversion

1. An intraabdominal reservoir 

    is constructed from the colon

Intermittent catheterization 

   for urine removal  (or)  

   Outlet controlled by the anal 

   sphincter



2. A bladder is reconstructed 

    from the colon and the 

    ureters and urethra are 

    reconnected for normal urination
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Fig. 46-13. Creation of a Kock pouch with implantation of ureters into one intussuscepted portion of the pouch and creation of a
stoma with the other intussuscepted portion.
‘Mosby itams and darlved iems © 2011, 2007 by Moaby, (nc., an affiiate of Elevier, Inc.
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Urinary Diversion- Post-Op Care



Monitor and prevent post-

op complications:



Atelectasis



Shock



Infection



Thrombophlebitis



SBO



NPO with NG tube for 2-3 

days



Stoma care



Monitor I&O



IV fluid; will switch to oral 

with advancement of the 

diet



Straight catheterization if 

retention occurs



Encourage urination every 

2-4 hours



Education
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Urinary Diversion- Post-Op Care

Monitor and prevent post-op complications:

Atelectasis

Shock

Infection

Thrombophlebitis

SBO

NPO with NG tube for 2-3 days





Stoma care

Monitor I&O

IV fluid; will switch to oral with advancement of the diet

Straight catheterization if retention occurs

Encourage urination every 2-4 hours

Education
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Urinary Related Nursing Diagnoses



Ineffective Renal Perfusion



Impaired Urinary Elimination



Urinary Retention



Incontinence



Acute Pain



Anxiety



Disturbed Body Image



Knowledge Deficit



Risk for Impaired Skin Integrity
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Urinary Related Nursing Diagnoses

Ineffective Renal Perfusion

Impaired Urinary Elimination

Urinary Retention

Incontinence

Acute Pain

Anxiety

Disturbed Body Image

Knowledge Deficit

Risk for Impaired Skin Integrity















Urinary Related Nursing Diagnoses

 instavs senal pion
- impaied sicary Simisaion
~ Disuabet sods Image

« KoovlstgeDatct

 misk o mpaied i ety





image7.emf

Microsoft_PowerPoint_Slide7.sldx
















image2.jpeg

Renal |Bowman’s capsule
corpuscle | Glomerulus

Proximal

. convoluted tubule
Efferent arteriole

Juxtaglomerular
apparatus

Afferent
arteriole — E:"itlluat:'il:al:r
Distal P
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and vein
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Peritubular capillaries
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Modiied fom Thibodeau GA, Paton KT The human boly i healih and iscase, e 4, St Lois, 2005, Mosby.
Fig. 45-3. The nephron is the basic functional unit of the kidney. This illustration of a single nephron unit also shows the
surrounding blood vessels.
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Kidney Anatomy & Physiology

Urine Formation



Phase 1- Glomerular Filtration



1. Blood is filtered across the glomerular semi permeable 

membrane as a result of hydrostatic pressure.



2. The glomerular filtrate travels into the Bowman’s capsule 

and then to the tubules.



With normally functioning kidneys, this filtrate does not 

contain blood cells, platelets, or large plasma proteins.



Glomerular Filtration Rate (GFR)- the amount of blood 

filtered by the Glomerulus per minute



Normal is 125 mL/min…the majority is reabsorbed during 

tubular function, therefore only 1 mL/min is excreted as 

urine.
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Kidney Anatomy & Physiology

Urine Formation

Phase 1- Glomerular Filtration

1. Blood is filtered across the glomerular semi permeable membrane as a result of hydrostatic pressure.

2. The glomerular filtrate travels into the Bowman’s capsule and then to the tubules.



With normally functioning kidneys, this filtrate does not contain blood cells, platelets, or large plasma proteins.



Glomerular Filtration Rate (GFR)- the amount of blood filtered by the Glomerulus per minute

Normal is 125 mL/min…the majority is reabsorbed during tubular function, therefore only 1 mL/min is excreted as urine.















— =
dney Anatomy & Physiology

B m———
SEnAERENREER






image9.emf
Kidney Anatomy & Physiology

Urine Formation- Cont



Phase 2- Tubular Reabsorption & Secretion



Reabsorption- passage of substance from the tubules to the 

capillaries



Secretion- passage of substance from the capillaries to the 

tubules



PROXIMAL CONVULUTED TUBULE:



80% of electrolytes are reabsorbed



All of the glucose, amino acids, and small proteins are 

reabsorbed



Hydrogen ions and creatinine are secreted into the filtrate 
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Kidney Anatomy & Physiology

Urine Formation- Cont

Phase 2- Tubular Reabsorption & Secretion

Reabsorption- passage of substance from the tubules to the capillaries

Secretion- passage of substance from the capillaries to the tubules

PROXIMAL CONVULUTED TUBULE:

80% of electrolytes are reabsorbed

All of the glucose, amino acids, and small proteins are reabsorbed

Hydrogen ions and creatinine are secreted into the filtrate 
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Kidney Anatomy & Physiology

Urine Formation- Cont



LOOP OF HENLE:



Water is reabsorbed



Moderate reabsorption of Na+, urea, and Cl-



DISTAL CONVULUTED TUBULE:



Filter out unnecessary and unwanted waste products to be removed from body



Final regulation of fluid and acid-base balance



Antidiuretic Hormone (ADH)



Aldosterone (released from adrenal cortex) causes reabsorption of Na+  and 

water, while K+ is excreted



HCO

3

- is reabsorbed and excess H+ is secreted to maintain pH of 7.35-7.45



The right atrium secretes atrial natriuetic peptide (ANP) in response to 

distension, causing the production of large amounts of urine through:



Excretion of more Na+



Inhibition of renin, ADH, angiotensin II, and aldosterone



Parathyroid Hormone (PTH) increases Ca+ reabsorption and decreases 

Phosphate reabsorption
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Kidney Anatomy & Physiology

Urine Formation- Cont

LOOP OF HENLE:

Water is reabsorbed

Moderate reabsorption of Na+, urea, and Cl-





DISTAL CONVULUTED TUBULE:

Filter out unnecessary and unwanted waste products to be removed from body

Final regulation of fluid and acid-base balance

Antidiuretic Hormone (ADH)

Aldosterone (released from adrenal cortex) causes reabsorption of Na+  and water, while K+ is excreted

HCO3- is reabsorbed and excess H+ is secreted to maintain pH of 7.35-7.45

The right atrium secretes atrial natriuetic peptide (ANP) in response to distension, causing the production of large amounts of urine through:

Excretion of more Na+

Inhibition of renin, ADH, angiotensin II, and aldosterone

Parathyroid Hormone (PTH) increases Ca+ reabsorption and decreases Phosphate reabsorption















ADH- makes the tubule permeable to water for reabsorption

     -In its absence, water remaining in the tubules leaves the body as urine

     -Decreased BP (plasma volume) causes stimulation of ADH and retention of water
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Kidney Anatomy & Physiology



Primary Goal:  filter blood and maintain the body’s 

internal homeostasis



Other functions:



Activation of Vit D; essential for absorption of Ca

+

in 

the GI tract



Production of Erythropoietin



Production of Renin 



Synthesis of Prostaglandin
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Kidney Anatomy & Physiology

Primary Goal:  filter blood and maintain the body’s internal homeostasis



Other functions:

Activation of Vit D; essential for absorption of Ca+ in the GI tract

Production of Erythropoietin

Production of Renin 

Synthesis of Prostaglandin













-Active Vit D is essential for the absorption of Ca+ in the GI tract

     -renal disease causes a deficiency of active Vit D



-Erythropoietin (stimulates RBC production) in response to hypoxia and decreased renal blood flow

     -a deficiency of erythropoietin causes anemia in renal disease



-Renin activated angiotensin which then activates angiotensin I; angiotensin I converts to angiotensin II as a result of the angiotensin-converting enzyme (ACE); angiotensin II stimulates release of aldosterone leading to Na+ and water retention and increase in BP

     -excessive renin production caused by impaired renal perfusion may contribute to HTN



-Prostaglandin has a vasodilating affect – increased renal blood flow- increase Na+ and water excretion

     -may also contribute to HTN
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Ureter Anatomy & Physiology



Tubes that carry urine from the renal pelvis to the 

bladder



Smooth muscle contraction promote peristalsis and 

one-way flow of urine



Ureteropelvic junction (UPJ)- ureter meets the renal 

pelvis



Ureterovesical junction (UVJ)- ureter meets the 

bladder



Nerves and vascular supply surround the mucosal 

lining of the ureter
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Ureter Anatomy & Physiology

Tubes that carry urine from the renal pelvis to the bladder

Smooth muscle contraction promote peristalsis and one-way flow of urine

Ureteropelvic junction (UPJ)- ureter meets the renal pelvis

Ureterovesical junction (UVJ)- ureter meets the bladder

 Nerves and vascular supply surround the mucosal lining of the ureter













UVJ- Ureter’s lumen is the narrowest here; common site of obstruction

      -kidney damage can occur if obstruction leads to back flow (reflux) of urine into renal pelvis (only holds 3-5mL normally)



-muscle fibers shared by the ureters and bladder contract  when bladder pressure rises to prevent reflux of urine
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Bladder Anatomy & Physiology



Positioned behind the symphasis pubis; anterior to the vagina and 

rectum



Primary function- reservoir for urine and elimination of waste products



Normal urine output for an adult is approx. 1500 mL/day



Hormonal influences decrease the urine production to half during 

nighttime hours



Trigone- based of bladder, stationary in pelvis due to attached 

ligaments



During bladder filling, bladder rises due to umbilical ligament 

attachments Detrusor muscle- smooth muscle capable of significant 

distension



200-250 mL of urine usually causes the urge to urinate 



400-600 mL of urine usually causes discomfort



600-1000 mL of urine is the general range of bladder capacity



Evacuation of urine- urination, micturition, or voiding



Unique epithelium cells (urothelium) resistant to the absorption of 

urine
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Bladder Anatomy & Physiology

Positioned behind the symphasis pubis; anterior to the vagina and rectum

Primary function- reservoir for urine and elimination of waste products

Normal urine output for an adult is approx. 1500 mL/day

Hormonal influences decrease the urine production to half during nighttime hours

 Trigone- based of bladder, stationary in pelvis due to attached ligaments

During bladder filling, bladder rises due to umbilical ligament attachments Detrusor muscle- smooth muscle capable of significant distension

200-250 mL of urine usually causes the urge to urinate 

400-600 mL of urine usually causes discomfort

600-1000 mL of urine is the general range of bladder capacity

Evacuation of urine- urination, micturition, or voiding

Unique epithelium cells (urothelium) resistant to the absorption of urine













-nighttime hormonal influences- ADH
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Urethra Anatomy & Physiology



Small muscular tube that leads from the bladder neck 

to the meatus



C-shaped, striated muscle fibers prevent leakage when 

bladder pressure increases



Female- 1-2 inches



Male- 8-10 inches



Prostatic urethra- bladder through the prostate



Membranous urethra- passes through the urogenital 

diaphragm



Penile urethra- corpus spongiosum to the meatus
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Urethra Anatomy & Physiology

Small muscular tube that leads from the bladder neck to the meatus

C-shaped, striated muscle fibers prevent leakage when bladder pressure increases

Female- 1-2 inches

Male- 8-10 inches

Prostatic urethra- bladder through the prostate

Membranous urethra- passes through the urogenital diaphragm

Penile urethra- corpus spongiosum to the meatus













Female- short urethra contributes to increased incidence of UTI
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Urethrovesical Unit



Bladder, urethra, and pelvic floor muscles



Voluntary control= continence



Stimulating impulses are sent to the CNS in response 

to bladder distension



Inhibitor impulses are sent back to the bladder if the 

time to void is inappropriate; the sphincter and pelvic 

floor muscles tighten



When appropriate, impulses are transmitted leading 

to pelvic muscle/sphincter relaxation and bladder 

contraction


Microsoft_PowerPoint_Slide16.sldx
Urethrovesical Unit

Bladder, urethra, and pelvic floor muscles

Voluntary control= continence

Stimulating impulses are sent to the CNS in response to bladder distension

Inhibitor impulses are sent back to the bladder if the time to void is inappropriate; the sphincter and pelvic floor muscles tighten

When appropriate, impulses are transmitted leading to pelvic muscle/sphincter relaxation and bladder contraction















Any disease or trauma that affects the brain, spinal cord, or nerves that innervate the bladder, sphincter, and pelvic muscles can affect bladder function

     -ex. DM, MS, Paraplegia, etc.  
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Gerontological Considerations



20-30% decrease in size and weight of kidneys after the age 

of 30



30-50% lost of kidney function by the age of 70



Able to maintain homeostasis unless encountered with a 

physiologic stressor



Decreased renal blood flow and GFR d/t atherosclerosis



Changes in hormone levels: dilute urine; nocturia; and 

alterations in excretion of water, electrolytes and acid 



Increased BUN and creatinine



Alterations in drug excretion



Loss of elasticity, vasculature, and muscle tone- retention, 

incontinence, frequency, and hesitancy, etc.
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Gerontological Considerations

20-30% decrease in size and weight of kidneys after the age of 30

30-50% lost of kidney function by the age of 70

Able to maintain homeostasis unless encountered with a physiologic stressor

Decreased renal blood flow and GFR d/t atherosclerosis

Changes in hormone levels: dilute urine; nocturia; and alterations in excretion of water, electrolytes and acid 

Increased BUN and creatinine

Alterations in drug excretion

Loss of elasticity, vasculature, and muscle tone- retention, incontinence, frequency, and hesitancy, etc.
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Subjective Assessment



Past health history



Medications



Surgical history



Nutrition



Elimination pattern



Activity pattern



Sleep patterns



Self -perception
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Subjective Assessment

 

Past health history

Medications

Surgical history

Nutrition

Elimination pattern

Activity pattern

Sleep patterns

Self-perception
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Objective Assessment



Inspection



Palpation



Percussion



Auscultation
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Objective Assessment



Inspection



Palpation



Percussion



Auscultation

















Focused Urinary Assessment:

-painful urination

-color, concentration

-alteration in output

-nocturia

-BUN, creatinine, UA, urine C+S

-inspect meatus

-palpate bladder distension, masses, or tenderness

-percuss costovertebral angle tenderness

-auscultate renal artery for bruit 
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From Jans C: Prysical sxamination and health assessmen, ed 5, St Lous, 2008, Saunders.

Fig. 45-7. Indirect fist percussion of the costovertebral angle (CVA). To assess the kidney, place one hand over the twelfth rib
at the CVA on the back. Thump that hand with the ulnar edge of the other fist.
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Abnormal Assessment



Anuria



Dysuria



Nocturia



Oliguria



Polyuria



Enuresis



Hematuria



Frequency



Incontinence



Pain



Hesitancy



Retention



Pneumaturia



Burning on urination
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Abnormal Assessment

Anuria

Dysuria

Nocturia

Oliguria

Polyuria

Enuresis

Hematuria

Frequency

Incontinence

Pain

Hesitancy

Retention

Pneumaturia

Burning on urination
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Bladder symploms maniested as gross hematuria s an obvious reason
o quickly vist the urology specialsis.
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Diagnostics

URINE



Urinalysis (UA)



Urine C+S



Creatinine Clearance



Composite Urine 

Collection



Residual Volume



Cytology

BLOOD



BUN



Creatinine



Na+, K+



Ca+, Phos



HCO3-
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Diagnostics

URINE

Urinalysis (UA)

Urine C+S

Creatinine Clearance

Composite Urine Collection

Residual Volume

Cytology



BLOOD

BUN

Creatinine

Na+, K+

Ca+, Phos

HCO3-
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Sample Urine C+S Results

Name: TEST,INPATIENT                         Ordering Doctor :                              

DOB: 01/01/1985     Age/Sex: 25/F            Attending Doctor: WILLIAMSON,THOMAS B MD       

Acct#: F0000006     MR#: M000000006          Location: 4N         4N4401-1      

Fax #:                               

------------------------------------------------------------------------------------------

Specimen: 11:M0000009R    COMP   Collected: 01/02/11-1231    Received:   01/02/11-1231

Source: URINE                           Specimen Description: FOLEY CATH                    

------------------------------------------------------------------------------------------

Procedure                                      Result                                        Verified

------------------------------------------------------------------------------------------

URINE CULTURE  Final                                                             01/03/11-1110

Organism 1                     ESCHERICHIA COLI

COLONY COUNT         >100,000 COLONIES/ML

------------------------------------------------------------------------------------------
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Sample Urine C+S Results

Name: TEST,INPATIENT                         Ordering Doctor :                              

DOB: 01/01/1985     Age/Sex: 25/F            Attending Doctor: WILLIAMSON,THOMAS B MD       

Acct#: F0000006     MR#: M000000006          Location: 4N         4N4401-1      

Fax #:                               

------------------------------------------------------------------------------------------

 

 

Specimen: 11:M0000009R    COMP   Collected: 01/02/11-1231    Received:   01/02/11-1231

Source: URINE                           Specimen Description: FOLEY CATH                    

------------------------------------------------------------------------------------------

 

  Procedure                                      Result                                        Verified

------------------------------------------------------------------------------------------

 

  URINE CULTURE  Final                                                             01/03/11-1110

 

  Organism 1                     ESCHERICHIA COLI

  COLONY COUNT         >100,000 COLONIES/ML

 ------------------------------------------------------------------------------------------
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Diagnostics- cont

RADIOLOGIC



Kidneys, ureters, bladder 

(KUB)



Intravenous pyelogram 

(IVP)



Retrograde pyelogram



Renal arteriogram



Renal Ultrasound



CT scan



MRI, MRA

ENDOSCOPY



Cystoscopy

URODYNAMICS



Urine flow study

RADIONUCLIDE IMAGE



Renal scan



Renal biopsy
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Diagnostics- cont

RADIOLOGIC

Kidneys, ureters, bladder (KUB)

Intravenous pyelogram (IVP)

Retrograde pyelogram

Renal arteriogram

Renal Ultrasound

CT scan

MRI, MRA

ENDOSCOPY

Cystoscopy



URODYNAMICS

Urine flow study



RADIONUCLIDE IMAGE

Renal scan

Renal biopsy
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Renal Pelvis & Calyces

Ureter

Urinary Diversion
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Renal Pelvis & Calyces

Ureter

Urinary Diversion
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Renal Artery Stenosis
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Renal Artery Stenosis
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From Brundage DJ: rders, St Lovis, 1992, Mosby
Fig. 45-8. Renal arteriogram showing stenosis of the right renal artery.
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Lewis, Chapter 46

NCA I 2012

Dawn A. Wikel, MSN, RN
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Renal and Urologic Problems

Lewis, Chapter 46

NCA I 2012

Dawn A. Wikel, MSN, RN
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Infectious & 

Inflammatory Disorders
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Urinary Tract Infection (UTI)



2

nd

most common bacterial disease



Catheter-acquired urinary tract infections (CAUTIs) are the 

most common health care-associated infections (HAIs)



100,000 people hospitalized annually because of UTIs



5% of all cases result in death



CLASSIFICATION:



Upper (kidneys and ureters) vs. Lower (bladder and                     

urethra)



Specific Location (pyelonephritis, cystitis, urethritis)



Complicated (coexisting problem or recurrence)  vs.

Uncomplicated (only involve the bladder)



Initial (first or one isolated infection) vs. Recurrent

(reinfection by 2

nd

pathogen or unsuccessful eradication)
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Urinary Tract Infection (UTI)

2nd most common bacterial disease

Catheter-acquired urinary tract infections (CAUTIs) are the most common health care-associated infections (HAIs)

100,000 people hospitalized annually because of UTIs

5% of all cases result in death



CLASSIFICATION:

Upper (kidneys and ureters) vs. Lower (bladder and                     urethra)

Specific Location (pyelonephritis, cystitis, urethritis)

Complicated (coexisting problem or recurrence)  vs. Uncomplicated (only involve the bladder)

Initial (first or one isolated infection) vs.  Recurrent (reinfection by 2nd pathogen or unsuccessful eradication)
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Urinary Tract Infection (UTI)

Etiology & Pathophysiology



Normal defense mechanisms become altered



Urinary Stasis



Foreign Bodies



Anatomic Factors



Functional disorders



Other factors



Organisms usually originate from the perineum and consist of GI 

tract flora (such as gram-negative bacilli- E. coli)



Organisms enter the urinary tract through the urethra



Delay in treatment results in the organism traveling from the 

lower tract to the upper tract
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Urinary Tract Infection (UTI)
Etiology & Pathophysiology

Normal defense mechanisms become altered

Urinary Stasis

Foreign Bodies

Anatomic Factors

Functional disorders

Other factors



Organisms usually originate from the perineum and consist of GI tract flora (such as gram-negative bacilli- E. coli)

Organisms enter the urinary tract through the urethra

Delay in treatment results in the organism traveling from the lower tract to the upper tract

















Altered defense mechanisms:

-Incomplete emptying of bladder

-Ureterovesical junction obstruction

-Compromised peristaltic activity

-Changes in pH, low urea and glycoprotein concentration  
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Urinary Tract Infection (UTI)

Clinical Manifestations



Lower urinary tract symptoms (LUTS):



Dysuria



Frequent urination (> every 2 hours)



Urgency



Suprapubic discomfort or pressure



Hematuria or sediment with cloudy 

appearance



May have no symptoms



Additional symptoms in the older adult:



Generalized abdominal pain



Cognitive impairment/ disorientation
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Urinary Tract Infection (UTI)
Clinical Manifestations

Lower urinary tract symptoms (LUTS):

Dysuria

Frequent urination (> every 2 hours)

Urgency

Suprapubic discomfort or pressure

Hematuria or sediment with cloudy 

    appearance



May have no symptoms



Additional symptoms in the older adult:

Generalized abdominal pain

Cognitive impairment/ disorientation
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Urinary Tract Infection (UTI)

Diagnostics 



UA- positive for nitrates, WBC, leukocyte esterase, 

RBC, and bacteria



Urine C+S



Renal US, IVP, or CT scan may be performed if 

suspected obstruction or recurrent infection 
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Urinary Tract Infection (UTI)
Diagnostics 

UA- positive for nitrates, WBC, leukocyte esterase, RBC, and bacteria

Urine C+S



Renal US, IVP, or CT scan may be performed if suspected obstruction or recurrent infection 
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Urinary Tract Infection (UTI)

Collaborative/Nursing Care



Drug therapy



Uncomplicated UTI:



Bactrim or Macrobid (1-3 days)



Recurrent UTI:



Cipro or Levaquin (7-14 days or longer, up to 6 months)



May need to switch to different antibiotic based on 

sensitivity report



Education



Adequate hydration- at least 6- 8oz. glasses/day (if not 

contraindicated



Cranberry juice or tablets



Application of heat
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Urinary Tract Infection (UTI)
Collaborative/Nursing Care

Drug therapy

Uncomplicated UTI:

Bactrim or Macrobid (1-3 days)

Recurrent UTI:

Cipro or Levaquin (7-14 days or longer, up to 6 months)

May need to switch to different antibiotic based on sensitivity report

Education

Adequate hydration- at least 6- 8oz. glasses/day (if not contraindicated

Cranberry juice or tablets

Application of heat
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Pyelonephritis

Etiology & Pathophysiology



Inflammation and 

infection of the upper 

urinary tract (renal 

parenchyma and collecting 

system)

Causes



Vesicoureteral reflux



Obstruction



Long-term urinary 

catheterization



Pregnancy



Colonized organisms in 

the lower urinary tract 

ascend up through the 

ureters to the kidneys



Infection travels from the 

renal medulla to the renal 

cortex



May lead to Urosepsis if 

not treated promptly and 

effectively



Reoccuring episodes 

(chronic pyelonephritis) 

can lead to scarred, poorly 

functioning kidneys
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Pyelonephritis
Etiology & Pathophysiology

Inflammation and infection of the upper urinary tract (renal parenchyma and collecting system)



Causes

Vesicoureteral reflux

Obstruction

Long-term urinary catheterization

Pregnancy

Colonized organisms in the lower urinary tract ascend up through the ureters to the kidneys

Infection travels from the renal medulla to the renal cortex

May lead to Urosepsis if not treated promptly and effectively

Reoccuring episodes (chronic pyelonephritis) can lead to scarred, poorly functioning kidneys
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Pyelonephritis

Complication



Bacteria travels from the urinary tract 

into the blood= Urosepsis



Can result in septic shock and death if not treated



Monitor vital signs frequently and notify physician 

immediately if:



↑ 

Temp



↑ 

HR



↓ 

BP
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Pyelonephritis
Complication

Bacteria travels from the urinary tract 

   into the blood= Urosepsis

Can result in septic shock and death if not treated

Monitor vital signs frequently and notify physician immediately if:

↑ Temp

↑ HR

↓ BP
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Pyelonephritis

Clinical Manifestations & Diagnostics



Mild fatigue 



Sudden onset of:



Malaise



Chills



Fever



Vomiting



Flank pain



Dysuria



Urgency



Frequency



Costovertebral tenderness



Subside within a few days



UA



Urine C+S



Blood C+S



CBC



CT scan



Ultrasound
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Pyelonephritis
Clinical Manifestations & Diagnostics

Mild fatigue 

Sudden onset of:

Malaise

Chills

Fever

Vomiting

Flank pain

Dysuria

Urgency

Frequency

Costovertebral tenderness



Subside within a few days

UA



Urine C+S



Blood C+S



CBC



CT scan

 

Ultrasound
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Pyelonephritis

Collaborative/Nursing Care



Mild symptoms- antibiotics 14-21 days



Hospitalized when associated with dehydration



IV antibiotics until acute symptoms resolve (2-3 days), 

followed by oral antibiotics (2-3 weeks)



Recurrent infection: up to 6 weeks of antibiotics



Ampicillin, Vancomycin, Gentamycin, Tobramycin, 

Cipro, Bactrim



Adequate hydration



Antipyretics and NSAIDs



Education
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Pyelonephritis
Collaborative/Nursing Care

Mild symptoms- antibiotics 14-21 days

Hospitalized when associated with dehydration

IV antibiotics until acute symptoms resolve (2-3 days), followed by oral antibiotics (2-3 weeks)

Recurrent infection: up to 6 weeks of antibiotics

Ampicillin, Vancomycin, Gentamycin, Tobramycin, Cipro, Bactrim

Adequate hydration

Antipyretics and NSAIDs

Education
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Chronic Pyelonephritis



Reoccurring infections and/or hydronephrosis of the 

upper urinary tract



Kidneys become small and loose function due to 

scarring and fibrosis



Often progresses to end-stage renal disease (ESRD)
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Chronic Pyelonephritis

Reoccurring infections and/or hydronephrosis of the upper urinary tract



Kidneys become small and loose function due to scarring and fibrosis



Often progresses to end-stage renal disease (ESRD)
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Interstitial Cystitis (IC)



Chronic, painful inflammation of the bladder

Painful Bladder Syndrome (PBS)



Suprapubic pain related to bladder filling



Affects women more than men with average onset at 40 

years old



Etiology unknown; possibly linked to infection, 

autoimmunity, defects of the glycosaminoglycan layer of 

the bladder mucosa, abnormal urine components, or nerve 

dysfunction
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Interstitial Cystitis (IC)

Chronic, painful inflammation of the bladder



Painful Bladder Syndrome (PBS)

Suprapubic pain related to bladder filling



Affects women more than men with average onset at 40 years old

Etiology unknown; possibly linked to infection, autoimmunity, defects of the glycosaminoglycan layer of the bladder mucosa, abnormal urine components, or nerve dysfunction















e

Interstitial Cystitis (IC)
- i it et of e i

Painful Bladder Syndrome (PBS)

 seprpubic pain e 1o Bladdarflizg

© Al women mers tan et avrga st 5
e

© Edslozyunkmou: possb ket o incion.
‘cimunie; Sl of e esantoagiean L of
i st oS S RS 515
ity





image39.emf
IC and PBS

Clinical Manifestations & Diagnostics



Pain:



suprapubic region 



radiating to the perineum 



moderate to severe



exacerbated by bladder 

filling, physical exertion, 

pressure against the 

suprapubic region, and 

emotional distress



Relieved by urination



Urgency



Frequency



H & P



At least one negative urine 

C+S



Cystoscopy
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IC and PBS
Clinical Manifestations & Diagnostics

Pain:

suprapubic region 

radiating to the perineum 

moderate to severe

exacerbated by bladder filling, physical exertion, pressure against the suprapubic region, and emotional distress

Relieved by urination

Urgency

Frequency



H & P

At least one negative urine C+S

Cystoscopy
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IC and PBS

Collaborative/Nursing Care



Diet low in acidic foods



Relaxation techniques



Drug Therapy:



Reduce burning, irritation, frequency



Prelief (OTC), Elavil, Aventyl, opioid analgesics



Enhance the glycosaminoglycan  protective layer of bladder mucosa



Elmiron, dimethyl sulfoxide, heparin, hyaluronic acid



BCG- may help with possible autoimmune link



Surgical urinary diversion



Voiding diary



Monitor for development of UTI



Support groups and coping strategies



Education
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IC and PBS
Collaborative/Nursing Care

Diet low in acidic foods

Relaxation techniques

Drug Therapy:

Reduce burning, irritation, frequency

Prelief (OTC), Elavil, Aventyl, opioid analgesics

Enhance the glycosaminoglycan  protective layer of bladder mucosa

Elmiron, dimethyl sulfoxide, heparin, hyaluronic acid

BCG- may help with possible autoimmune link

Surgical urinary diversion

Voiding diary

Monitor for development of UTI

Support groups and coping strategies

Education
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Immunologic Disorders
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Glomerulonephritis



Inflammation of the glomeruli; affects both kidneys equally



Acute vs. Chronic



Etiology:



Immune processes



Pathophysiology: (two types)



1. Anti-GBM antibodies and complement deposit along the 

glomerular basement membrane (GBM) and stimulate structural 

alterations



2. Antibodies react with nonglomerular antigens and deposit as 

immune complexes along the GBM



Both result in accumulation of antigens, antibodies, and complement 

in the glomeruli



Immune complexes activate the complement 



Complement activation results in the release of inflammatory 

mediators



End result is tissue injury and impaired glomerular filtration
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Glomerulonephritis

Inflammation of the glomeruli; affects both kidneys equally

Acute vs. Chronic

Etiology:

Immune processes

Pathophysiology: (two types)

1. Anti-GBM antibodies and complement deposit along the glomerular basement membrane (GBM) and stimulate structural alterations

2. Antibodies react with nonglomerular antigens and deposit as immune complexes along the GBM

Both result in accumulation of antigens, antibodies, and complement in the glomeruli

Immune complexes activate the complement 

Complement activation results in the release of inflammatory mediators

End result is tissue injury and impaired glomerular filtration
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Poststreptococcal 

Glomerulonephritis



Etiology:



Develops 5-21 days after an infection of the tonsils, 

pharynx or skin by nephrotoxic strains of group A 

β-hemolytic streptococci



Pathophysiology:



The body produces antibodies to the streptococci 

antigen



The complexes deposit in the glomeruli and 

complement is activated



The inflammatory reaction causes tissue damage and 

ineffective glomerular filtration
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Poststreptococcal Glomerulonephritis

Etiology:

Develops 5-21 days after an infection of the tonsils, pharynx or skin by nephrotoxic strains of group A 

   β-hemolytic streptococci

Pathophysiology:

The body produces antibodies to the streptococci antigen

The complexes deposit in the glomeruli and complement is activated

The inflammatory reaction causes tissue damage and ineffective glomerular filtration
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Glomerulonephritis

Clinical Manifestations



Acute:



Hematuria



Urinary excretion of RBC, WBC, casts and protein



Elevated serum BUN and creatinine



Poststreptococcal:



Generalized body edema



HTN



Oliguria



Hematuria



Proteinuria



Abdominal or flank pain



Chronic:



Hematuria



Proteinuria



Renal Failure
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Glomerulonephritis
Clinical Manifestations

Acute:

Hematuria

Urinary excretion of RBC, WBC, casts and protein

Elevated serum BUN and creatinine

Poststreptococcal:

Generalized body edema

HTN

Oliguria

Hematuria

Proteinuria

Abdominal or flank pain

Chronic:

Hematuria

Proteinuria

Renal Failure















Glomeruloneph






image45.emf
Glomerulonephritis

Diagnostics & Treatment



H & P



UA



Serum BUN, creatinine, CBC, 

and albumin



Antistreptolysin-O titer 

(ASO)



Renal US



CT scan



Renal biopsy



Symptomatic relief



Rest (until HTN, hematuria, 

and proteinuria subsides)



Low sodium, low protein diet



Fluid restrictions



Diuretics and anti-HTN meds 



Antibiotics (poststreptococcal 

only)
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Glomerulonephritis
Diagnostics & Treatment

H & P

UA

Serum BUN, creatinine, CBC, and albumin

Antistreptolysin-O titer (ASO)

Renal US

CT scan

Renal biopsy



Symptomatic relief

Rest (until HTN, hematuria, and proteinuria subsides)

Low sodium, low protein diet

Fluid restrictions

Diuretics and anti-HTN meds 

Antibiotics (poststreptococcal only)
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Nephrotic Syndrome



Excessive glomerular permeability to plasma protein



Causes:



Glomerulonephritis



Lupus



DM



Amyloidosis



Infection



Cancer



Allergies (bee sting)



NSAIDs, Captopril, Heroin
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Nephrotic Syndrome

Excessive glomerular permeability to plasma protein



Causes:

Glomerulonephritis

Lupus

DM

Amyloidosis

Infection

Cancer

Allergies (bee sting)

NSAIDs, Captopril, Heroin
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