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CASE 1
A 55-year-old woman goes to her doctor complaining of severe fatigue, weight loss, and worsening abdominal discomfort, which is unaffected by eating and has developed slowly over several months. She has a non-productive cough but this doesn't concern her much except recently her ribs have begun to hurt. She has lost 15 pounds in the last 3 months and has not been dieting. She has a long history of smoking (50 pack-years). Two years ago she was treated for a urinary tract infection, but has had no further symptoms. Her past history and review of systems are otherwise unremarkable.

Physical examination reveals an obese middle-aged female looking pale and obviously unwell. Her pulse is 95/minute and her blood pressure is 160/110 mmHg. Her abdomen is soft with slight tenderness that tends to be worse on the right. A fullness (?mass) is felt on the right side of the abdomen. The remainder of her physical examination, including examination of the pelvic organs, is unremarkable.

Q1: What is your differential diagnosis?

Q2: What initial investigative procedures or tests would you order?

Chest X-ray: 
Hyperinflated lungs consistent with emphysema, and several circumscribed nodules in the right lower lobe and left upper lobe, no pneumonia


CBC:
Hemoglobin - 10 g/dl

WBC -  leukocytosis with neutrophilia

Platelets - no abnormalities 

Red blood cell indices: normocytic, normochromic anemia

Urinalysis: 
Microscopic hematuria

A few white blood cells

Chemistry screen: normal liver function and renal function test

Abdominal CT 

Q3: The abdominal CT produces the images shown in Figure 1. What is your diagnosis?

Q4: What is the most likely diagnosis in this patient that can account for all or most of her problems?   

Q5: How would you prove your tentative diagnosis of malignancy (what kind of procedure and where)?

The patient suddenly starts having massive hematuria. Cystoscopy shows that the bladder is normal and blood is coming from the right ureter. An emergency nephrectomy is performed.

Figure 2 shows the gross resection specimen.  

Q6: Describe the gross appearance of the renal mass.  Does this appearance support a diagnosis of primary lung or renal cell carcinoma?

Q7: Figure 3 shows a histological section from this renal mass.
Describe the microscopic appearance of this tumour.  How does this appearance correlate with the gross appearance?   Why do the tumour cells have clear cytoplasm? What is the final diagnosis of the kidney pathology in this case?

Q8: Renal cell carcinoma has a propensity for renal vein invasion. What are the implications of this tumour behaviour?

Q9: What other sites does renal cell carcinoma metastasize to?

Q10: What is the 5 year survival for renal cell carcinoma? What is the most important prognostic factor?

Q11: What are the risk factors for renal cell carcinoma?

CASE 2 
A 69-year-old retired male smoker from a smelter town goes to see his doctor because his urine has become a tea coloured. He also complains of having to urinate frequently and urgently.  Occasionally he gets up in the middle of the night to urinate but this has happened for years and it does not really bother him much. He is otherwise in good health.

Physical examination is unremarkable except for rectal exam that reveals an enlarged prostate with no discrete nodules.    

Q1: What is your differential diagnosis? Discuss his risk factors with respect to this differential diagnosis. 

Q2: What investigative tests or procedures do you want to do?

CBC: No abnormalities

Routine Urinalysis - 
hematuria




protein - ++




no WBC, no glucose

Urine culture - no organisms

Serum prostatic specific antigen - 8 ng/ml [is this abnormal?][Normal =<4ng/ml]

In view of the hematuria you refer him to a urologist.  The urologist does a rectal exam and finds an enlarged prostate with no nodules suspicious for carcinoma.  His clinical diagnosis is benign prostatic hyperplasia and he books the operating room for next week.  A transurethral curettage of the prostate is performed to relieve urinary bladder outlet obstruction. Pathological examination confirms the diagnosis of benign prostatic hyperplasia (this disease will be illustrated in a subsequent pathology lab).

Q3: What conditions elevate PSA? How do you explain the elevated PSA in this case?

Q4: Five years later (age 74) the patient comes to see you, once again complaining of tea-coloured urine. He has developed urinary frequency in the last few months, but is otherwise well. He continues to smoke. Physical exam is largely unrevealing, although the prostate is somewhat enlarged. What is your differential diagnosis?

You order a CBC which is entirely within normal limits, a urinalysis which shows red cells and 2+ protein, a urine culture which is negative, and a serum PSA which is 2ng/ml. You refer the patient to a urologist who does a cystoscopy and reports that he observed a small papillary mass, which he resected, and several separate red patches on the bladder mucosa, which he biopsied.

Q5: What is the significance of the papillary mass and the red patches?

Q6:  Figures 1 - 3 show the microscopic appearance of the urinary bladder mucosa. Describe the histologic findings.  Correlate the histologic findings with the gross appearance. 

Q7: What is the natural history of papillary transitional cell carcinoma as opposed to transitional cell carcinoma in situ?

You suggest to the patient that he needs treatment for his transitional cell carcinoma in situ (intravesical BCG) as well as regular urine cytologies and cystoscopies to detect recurrent disease. However, he refuses treatment. You next see him 3 years later (age 77) when he presents complaining of marked hematuria, severe dysuria and foul-smelling urine. His history and physical examination are unremarkable.

The patient is once again referred to a urologist who does a cystoscopy and reports the presence of a large fungating partially necrotic tumour mass in the bladder. Biopsies show high grade transitional cell carcinoma that invades deep into the muscle of the bladder wall. A radical cystoprotatectomy is performed.

Q8: Describe the gross findings (Figure 4).

Q9: Figures 5 and 6 show the microscopic appearance of the tumour seen in Figure 4.  What important features do these histological sections demonstrate? What are the prognostic implications of these findings?

CASE 3 
A 30-year-old woman sees her doctor in her office, complaining of  acute back pain that localizes to the left side. She was previously well and this episode developed acutely. A gynecological history reveals no contributory factors. There is no history of IV drug use. 

She is flushed and obviously very unwell.  Her temperature is 39.5 oC, pulse is 105, blood pressure 100/60 mmHg.  On examination her abdomen is soft and there is suprapubic and left flank tenderness.  No other abnormalities are noted. 

Q1:   What is your differential diagnosis?

Q2: What would your next step be in the management of this patient? What investigative 
procedures would you order?

CBC : Her white blood cell count is 20 x 109/L with 70% polys and 25% bands. 


Hb - normal 


Platelets normal

Pregnancy test - negative

Chest x-ray - normal

Abdominal x-ray  -no evidence of free intraperitoneal air, 



    partial ileus present,



    no other abnormalities

Abdominal and pelvic CT 
- left kidney enlarged, possibly with a dilated renal collecting system





- the right kidney is normal





- no evidence of pelvic mass or abscess





- uterus and bilateral adenxae normal





- liver and spleen are normal 

Urinanalysis - pyuria, hematuria

A diagnosis of urinary tract infection is made.  Samples of urine and blood are taken for bacterial culture. She is admitted to hospital and intravenous antibiotics are started.  Within a few days she is afebrile, eating and feeling significantly better.  An IVP is done and this reveals a severe abnormality of her left kidney.  A urologist is consulted.  A left nephroureterectomy is performed. 

Q3: Figure 1 shows a longitudinal hemisection of the kidney. Describe its gross appearance.

Q4: What is your gross diagnosis?

Q5: Figures 2 and 3 shows a microscopic section of the kidney. Describe the histological findings.

Q6: Figure 4 shows a microscopic section of the renal cortex. Discuss the histological findings.

Q7. What is/are the usual route(s) of infection of the kidney?  

Q8: What bacteria cause acute pyelonephritis?

Q9: Who is at risk for developing acute pyelonephritis?

Q10: What are the complications of acute pyelonephritis?

Q11: List possible causes of hydronephrosis. Why does this patient have hydronephrosis? 

