PATHOLOGY 425

C.P. SEMINAR ‑ RENAL #2

ANSWER SHEET
CASE ONE:
1)
Acute glomerulonephritis, probably post‑infectious.

2)
a)
Red cells.

b)
The depth of colour in normal urine depends on the concentration of the pigment urochrome.  Other colours may be due to:

 ‑
red‑brown:

hemoglobin, myoglobin, red blood cells

 ‑
red:


as above, and beets, porphyrin, drugs (phenolphthalein, amidopyrine)

 ‑
yellow‑brown:

bilirubin, biliverdin

 ‑
brown‑black:

melanin, alkaptonuria

 ‑
dark yellow:  

 riboflavin.

Differentiation is based on clinical judgement, dipstick, and microscopic urinalysis with special tests when indicated.  In this case, hemoglobin was positive on the dipstick because of the hematuria.  When the "hemoglobin" dipstick is positive and no cells are seen, one should think of hemoglobinuria or myoglobinuria.

3)
For etiology:  Throat swab for culture (was positive for Group A ‑ hemolytic streptococci).  Monotest (negative).  ASOT (day 4 ‑ 400 Todd units, day 10 ‑ 800).  C3 complement (0.50 g/L (normal 1.00‑2.50 g/L)).  Blood count, morphology, differential (Hb 113 g/L, WBC 18.6 with left shift, platelets and morphology normal).  Other tests should be done if specific diseases are suspected clinically.

For management:  Electrolytes, urea, creatinine, urinary protein, possibly creatinine clearance.

4)
a)
Both Urea and creatinine are elevated due to decreased glomerular filtration as a result of glomerular dysfunction (decreased capillary blood flow, capillary surface area, and/or permeability).  The Urea:creatinine ratio is increased due to increased production of urea (enhanced catabolism associated with fever and acute illness) and increased distal reabsorption of urea (low urine flow).

b)
Clearance is a measurement of the volume of plasma from which a particular substance is removed by an organ in a specified time.

c)
Creatinine is excreted almost entirely by the kidneys, is freely filtered at the glomerulus, and, at usual concentrations, is minimally reabsorbed or secreted by the tubules.  Approximately the same amount of plasma is cleared of creatinine as is filtered, so creatinine clearance reflects the glomerular filtration rate.  When GFR decreases, creatinine accumulates in plasma until it reaches a new steady‑state level at which excretion once again equals production.  In this patient, creatinine increased about 3x  (from 50 to 160 umol/L), implying that creatinine clearance fell to 1/3 of its previous level.  The clearance calculated from the data given was 0.35 mL/sec [0.68 mL/sec/1.73 m2 (1.2‑2.3 mL/sec/1.73 m2)].

5)
a)
Normally there is less than 0.15 g/day of protein in the urine.  The glomerular basement membrane, because of its structure and negative charge, is impermeable to large proteins, and marginally permeable to proteins of the size and charge of albumin.  Small proteins are filtered more easily, and reabsorbed by the tubules.  Protein may be increased in the urine if there is damage to the basement membrane, generalized impairment of tubular reabsorption, or overloading of the tubules by a specific protein.  The proteins found in the urine will be different in every case.

b)
In the case of glomerulonephritis, there is a decrease in the negative charge of the glomerular basement membrane.  In more severe cases "pore size" may also be increased.  Urine protein electrophoresis shows a marked increase in albumin, with smaller amounts of various anionic proteins of similar size.  Larger proteins will appear if the damage is worse.

c)
No.  Hematuria may occur for a number of reasons.  If it is not due to glomerular disease, one would not expect to find proteinuria.  The presence of red blood cells alone will rarely cause apparent proteinuria because there are seldom sufficient cells in the urine to contribute more than trace (0.1 g/L) protein, and that protein is mainly hemoglobin which does not react well with the protein reagent strip.

6)
a)
Blood pressure and urinalysis every 4‑6 weeks for 6 months if proteinuria and/or hematuria persist.  Yearly urinalysis is recommended if physical exam and lab data normalize.  If urinalysis remains abnormal for more than 6 months, renal biopsy may be considered.

CASE TWO:
1)
a)
Acute renal failure is diagnosed when there is a rapid deterioration in renal function.  Oliguria is usually present.  Mr. L.G. has acute renal failure with oliguria.

b)
The elevated urea and creatinine on admission are consistent with acute renal failure.

2)
Possible causes of acute renal failure:

Prerenal:
Hypovolemia


  ‑
*Hemorrhage

Inadequate volume replacement

Excess diuretic use

Circulatory failure ‑


congestive heart failure

myocardial infarct

arrhythmia

Septic shock

Vascular disease 
   ‑

renal arterial emboli

dissecting aneurysm

Renal:

(Glomerular and interstitial diseases are unlikely in this case)

**Acute tubular necrosis (ATN) ‑ 
*post‑ischemic

toxic
 ‑ myoglobin

        
  ‑ hemoglobin

Postrenal:
Intrarenal (bilateral)
‑ blood clots

Extrarenal  ‑
ureteral damage (bilateral)

prostatic enlargement

pelvic, or bladder, hematoma

bladder, or urethral, tear

* Hemorrhage with prolonged hypovolemia is most likely in this case.  This can cause prerenal failure initially, but when the insult is prolonged, ** acute tubular necrosis will occur.

3.
The initial, physiological response to hypovolemia is release of aldosterone and ADH, which stimulate the tubules to reabsorb sodium and water and concentrate the urine.  With normal tubular function, urine sodium is less than 20 mmol/L and osmolality, greater than 500 mmol/L.  In this patient, the high urine sodium and low osmolality are not appropriate for hypovolemia, which suggests that tubular damage has occurred, i.e., that acute tubular necrosis has developed.

4.
During renal failure, with oliguria, the kidney is unable to excrete excess water, salts and acids, resulting in hyponatremia (water retention in excess of sodium), hyperkalemia and metabolic acidosis, with increased anion gap (retention of unmeasured anions, such as phosphate and sulfate).  Serum phosphate is increased (it was 3.0 mmol/L (normal 0.8‑1.4)) and calcium usually decreases reciprocally. 

5.
There are 4 clinical phases of acute tubular necrosis:  (1)  stage of onset;  (2) oliguric stage;  (3) early diuretic stage;  (4) late diuretic or resolution stage.  The increase in urine output signals the early  diuretic phase of acute tubular necrosis.  In this stage, renal function begins to return, but glomerular filtration is still inadequate to clear the urea and creatinine produced by metabolism, so they accumulate.  The tubules have not yet recovered either, so water and electrolytes, which are filtered, cannot be appropriately reabsorbed and are lost in the urine.
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