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The following notes are to supplement the course notes you received in the last noteservice package.  I made an effort to talk to Dr. Moore about his lectures just before the holidays.  He agrees that some of his information is vague, and he doesn’t like to give us all the answers because he is trying to make his class resemble the true clinical setting where not everything is always clear.  He did agree, however, to be more thorough going over the cases in his course notes.  I have explained each case very well for this module.  Hope this helps, and the class needs to remind him in the new year how much we appreciate it, so hopefully he will keep doing it.

Module V Objectives:

1) Renal Diseases

2) Urinary Tract Diseases

3) Reproductive Tract Diseases
What does a patient with renal disease look like?

· When a person’s kidneys fail, their skin and gut take over unless kidney dialysis is provided.  In 3rd world countries where access to dialysis is limited, patients with kidney failure will have a “white powder” on their skin, which is urea.  Because the skin is secreting the body’s waste products, the person often stinks, as well.  This is one way to recognize kidney failure in a patient.  See the chart in the notes for more ways to identify these patients.  The list of symptoms that renal disease can cause is very long, and so it is an important disease to try and prevent.  If caught early enough, you can slow down the progression of the disease, and it may even be reversible in children.

· PLEASE NOTE: if renal disease is given as a case on the exam, it will be easy to identify because of its’ vast list of symptoms.  Be especially aware of pruritis (itchy around the buttocks), nausea, and tingling into the fingertips.

· Scratch markers are often present because the patient has itchy skin.  The scratch marks are particularly prominent on the wrists.

· Also watch for bone pain in kidney failure as a result of impaired vitamin D metabolism. (this symptom could present to a chiropractor!)

· Basically, a patient with renal failure cannot excrete nitrogen.  This nitrogen builds up and the patient becomes acidotic.  *** Breathlessness, Kussmaul respiration, and cognitive impairment are all signs of acidosis. ***

· The first question you want to ask someone who you suspect has renal failure is how often in the night they get up to go to the bathroom.  Polyuria (too frequent urination) and nocturia (urination at night) are important first signs of renal failure.  Be careful though!  Polyuria can also be a sign of a urinary tract infection, or the patient may be drinking a lot of water.

· Note that renal problems are most prevalent in the populations from India, Pakistan, and the Caribbean.
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· The number one cause of renal failure in Canada is diabetes.  He mentioned this point several times.

☻ Conventional renal lab tests are not very useful.  You must lose 80% of kidney function to detect it in the lab.

The Nephron:

There are 2 parts to the nephron:

1) Glomerulus:

- filters blood

- marker for failure of the glomerulus is creatinine.

2) Proximal Tubule:

- metabolism to recycle molecules

- marker for failure of the proximal tubule is serum and urine sodium                

  osmolality.

Plasma Creatinine:

· This is the best general test to look for kidney disease.  In the hospital, it is the test of choice compared to creatinine clearance and urea measurements.

Renal Disease:

Renal Disease can be broken down into 3 types:

1) Pre-Renal: (before the kidney) This is the type of renal disease that young,              

      healthy individuals  are most at risk for.  Pre-Renal disease is mainly as a                                                                      

                  result of shock.  40% of our cardiac output goes to the kidney, and if you go

                  into shock, and are not treated properly, the kidneys can fail because of low                          

                  blood flow.


      This condition can also happen in athletes who are severely dehydrated. These


      athletes can tolerate water losses up to 5% of their body weight, but no more.


    What does Pre-Renal Disease look like?

· Will see changes to the proximal tubule first.

· May take up to a year to recover from it, and the person is still at risk during this time.


2) Renal: (in the kidney)

a) glomerular

b) acute tubular necrosis

3) Post-Renal: (after the kidney)
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CASE 1:  (bottom of page 1)

A 20 year old man has his legs crushed by falling into an industrial meat grinder.  He is now making little or no urine an hour or so after admission to the Emergency Department.

· In this patient, we are suspecting kidney disease, so we would like to do a dip-stick urinalysis, look for protein in the urine, and ask about nocturia.  Note that conventional kidney tests will not work in this patient because it is acute.

· His lab results show both plasma sodium and chloride are low, which indicates either a salt or water problem.  

· Potassium is increased because of the muscle damage that has occurred.

· Bicarbonate is also low because the patient is in metabolic acidosis due to the trauma.

· Urea levels are high due to protein breakdown.

· Plasma creatinine levels are very high.  This indicates renal failure.  Recall when you have a kidney patient, you want to be looking at their creatinine levels.
· Although urine osmolality is 360 mmol/kg, Dr. Moore said this is quite low.  In normal individuals, this level would be between 600 – 1000 mmol/kg.
· What is the evidence for renal failure?

*** Compare serum to urine levels for sodium, creatinine, and osmolality.  Do these values make sense?  If the serum level is high, the urine level should be low, and vice versa.  In this particular case, you will notice that the serum and urine levels for sodium and creatinine off-set each other well.  However, when you compare the serum and urine levels of osmolality, you will note that they are almost the same.  Therefore, it is the osmolality in this case that indicates the patient is suffering from kidney damage.

· The diagnosis in this case is Pre-Renal Disease, causing acute glomerular damage.

Aside: A healthy urine volume is between 1 and 1.5 liters per day.

Renal Causes of Kidney Damage:

1. Acute Glomerular Damage


- this can be due to infections and antibodies against the glomerulus.  In infections 


  like strep, the body not only raises antibodies to the streptococci bacteria, but                                        


  these antibodies also affect and damage the glomerulus.

2. Acute Tubular Necrosis

3. Chronic diffuse bilateral kidney disease or damage
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Acute Renal Failure:

· Due to: acute tubular necrosis, poisonings, hypovolemia (shock), protein deposition in the nephron, and renal disease such as glomerulonephritis.

· Time Course: Oliguria (hours to weeks), diuresis, recovery, convalescence (6 months to a year)

· For acute renal failure you would use the same tests as pre-renal failure, but add in Calcium.

· The tests for acute renal failure include:

· creatinine

· urine protein

· calcium

· serum and urine sodium osmolality

Chronic Renal Failure:

· The main distinguishing features of chronic renal failure include a grayish, yellow skin color, edema, and irritability.

· The important lab test to remember here is PROTEINURIA!  This test looks for the presence of albumin in the urine.  The test is very sensitive and easy to do.  One way to test it is to put the urine in a test tube, and put a stopper on it.  Shake the tube very well, and if a stable froth develops on the top, this indicates that there is protein in the urine.

· Patients with chronic renal failure may get gout because plasma urate levels rise, and their plasma creatinine may also be very high.

Nephrotic Syndrome:

*** Watch for this one on the exam! ***

· Nephrotic syndrome means “full of kidney”, and it is classic proteinuria.  

· In this syndrome, the patient loses huge amounts of protein in the urine, especially albumin.  So albumin levels will be low in the body.

· These patients often suffer from high cholesterol because high molecular weight proteins are conserved.

CASE 2: (bottom of page 4)

70 year old woman has been taking aspirin regularly since a teenager.  Her family brings her to the Emergency Department because she seems “dopey”.

· Her lab results show that her plasma and urine sodium are both low.

· Her plasma potassium is elevated.
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· *** Plasma creatinine levels are extremely high, which by itself indicates a kidney problem.  With her plasma levels so high, her urine creatinine should also be elevated a bit, but it is not.

· The diagnosis in this case is analgesic nephropathy.  She has been taking aspirin for a very long time, and this will destroy the kidney if taken long enough.

· Dialysis to remove the excess creatinine is only recommended in this case if you also supplement her with calcium to prevent tetany and death.

CASE 3: (top of page 5)

40 year old woman, a known manic-depressive, on lithium therapy was sent home for Christmas and returned to the hospital in a tired and confused state.

· Her plasma sodium and chloride are both elevated, meaning severe dehydration or increased salt.

· The urea and creatinine levels are not that elevated.

· Lithium competes with sodium for various receptors throughout the body.  It influences carbonic anhydrase in the brain (changes your mood) and in the kidney (leads to sodium problems).

· So, with this patient, we need to ask ourselves:

1) Is the urine not concentrated?   Could be a kidney problem

2) Is the patient dehydrated?  Are her eyes sunken and her skin wrinkled?

· The diagnosis in this patient could be either: 1) Lithium poisoning the kidney, or 2) Dehydration.

· The lab tests alone are not sufficient to say that this is a kidney problem.

CASE 4:  (page 5)

A 7 year old girl has a sore throat and fever, untreated.  A week or so later her urination was more frequent and it was noted to be frothy – a sign of proteinuria.

· Plasma sodium, calcium, and albumin are low.

· Protein levels are very low because the child is urinating all the protein out.

· Her cholesterol levels are elevated because she is retaining high molecular weight proteins.

· The diagnosis in this case is nephrotic syndrome.  

· What Next? Put her on prednisone, and she will be 100% cured.
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Post-Renal Failure:

· The most common cause is stones, and the incidence of post-renal failure is on the rise.

· It is important that someone passing a stone strain their urine and try to collect the stone.  If you know what kind of stone it is, you can adjust your diet appropriately to prevent relapse.  In women, it is often recurrent urinary infections that lead to stone formation.  Stones can back up and damage kidneys.

· The best treatment for stones is lythotrypsy.  This is a sound wave that breaks up the stones.  Surgery is not a good option anymore.

· Another common cause of post-renal failure is prostate cancer.  This is the most common cancer in Canada, with 0.8% of the population suffering from it.

CASE 5:  (bottom of page 6)

60 year old man with prostate hypertrophy and chronic urinary retention.  He is increasingly lethargic and short of breath.

· This man has prostatic hypertrophy which is squeezing on his urethra, making urination difficult.

· The urea and creatinine both suggest a kidney problem, and the osmolality confirms it.

· What Next?  Do serum prostate specific antigen (PSA) to check for prostate cancer.

Urinary Tract Infections, Genitourinary Diseases:

CASE 6:  (top of page 7)

20 year old man had headaches, pain in flank, anorexia, and passes red coloured urine.  Three weeks earlier he had a tonsillitis, which was untreated.

· This young man has blood in his urine and is anemic.  His electrolytes show that he is dehydrated.  His leukocytes are elevated, indicating that he has an infection.  He also shows evidence of kidney failure.

· The differential diagnosis for this man includes:

· pyelonephritis

· glomerulonephritis

· stones (blocking the ureters)

· not real clear

· His main problem is Adult Nephrotic Syndrome.

· What Next?  Refer to a nephrologist.
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CASE 7:  (Page 7)

30 year old marathon runner has pain of considerable severity and sudden onset in his left flank.  Intermittently he had felt a burning sensation when passing urine.  Urinalysis showed large amounts of blood.  Blood chemistries were normal except for high normal sodium and chloride.

· The high sodium and chloride suggest that he is dehydrated.

· This man is suffering from either a sexually transmitted disease (STD) or a small kidney stone. (a dehydration kidney stone is the most likely)

· What Next?  Keep him hydrated (especially during the summer months)

Aside: The pain of passing a kidney stone has been compared to that of childbirth.

CASE 8:  (Page 8)

 20 year old woman trying to get pregnant has severe lower abdominal pain.  There is blood in a vaginal discharge.  She tests positive for a pregnancy test.

· What disease is likely?  Ectopic pregnancy, which is a pregnancy in the wrong place.  Often these pregnancies are in the fallopian tube or vagina, instead of the uterus.  This is a very serious condition, because the area can swell and burst into the peritoneal cavity, causing peritonitis, and even death.

· How can you prove it?  Test for pregnancy hormone.  In a normal pregnancy, this hormone doubles every 3 days.  With an ectopic pregnancy, the hormone level will creep up very slowly.  You could also measure her amylase levels, which will be elevated.

· What Next?  Give methotrexate to kill all fast growing cells (also used for cancer).  Do not send the patient for surgery, which can damage your fallopian tubes forever.

*** Dr. Moore said that we do not need to remember the tests for the STDs.

Sexually Transmitted Diseases:

· For STDs, do dip stick urinalysis or microscopy.

· Trichomoniasis makes the urine smell really awful.

· Pelvic Inflammatory Disease is quite common, and causes severe abdominal pain.  Do a urinalysis on these patients.

· Salpingitis is inflammation of the fallopian tubes.  This can be due to the woman having too many sexual partners, and developing immune reactions to their semen.  Sperm from different men will actually fight each other, causing irritation.
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· Balanitis is inflammation of the tip of the penis.  Circumcision often helps to prevent this.

· Orchitis = inflammation of the testicle.

SUMMARY CHARTS FOR MODULE V:

RENAL DISEASE:

Pre:

acute
Creatinine  s + u

Sodium  s + u

Osmolality   s + u
Relieve shock

Renal:

Acute, chronic, early, late
Creatinine, sodium, potassium, osmolality, calcium, phosphate, protein, antibody
Refer the acute case.

Diet modification, drugs, dialysis, anti-inflammatory, transplant for chronic

Post:

Acute, chronic
PSA, stone analysis, metabolites
Relieve obstruction, change diet

URINARY TRACT PROBLEMS:

Pyelonephritis
Urinalysis, protein
Antibiotics

UTI
Urinalysis, culture
Antibiotics, hydration

Stones
Metabolites
Change diet, lythotrypsy to break up the stone

Prostate
PSA
Surgery, radiation, oestrogens

Bladder Cancer
NMP22
Surgery, chemotherapy

NOTE: NMP22 is a marker for bladder cancer.  Dr. Moore said not to worry about it.

GENITAL PROBLEMS:

STD
DIF, serology, urinalysis
Define and treat

PID (pelvic inflammatory disease)
Microscopy culture, DIF
Define and treat

Epididymitis, orchitis, balanitis
Microscopy culture
Define and treat

Vaginitis, vulvovaginitis
Microscopy culture
Define and treat

Ectopic Pregnancy
Pregnancy hormone, amylase
Methotrexate

DIF = direct immunofluorescent

