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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?

A1:
Malignant neoplasm

Lung cancer

Abdominal primary tumour

Anemia

Hypertension

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

A2: 
Chest X-ray, CBC, Urinalysis, Chemistry screen, Abdominal CT scan
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?

A3:
Mass in the right kidney

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

A4.
Renal Cell Carcinoma with metastases to lung- can explain the chest x-ray renal mass, hypertension, haematological findings (anemia of chronic disease) and leukocytosis,. This diagnosis is consistent with the patient's age and the history of history of  smoking.



Primary lung cancer with metastasis to kidney, possibly bone.  This diagnosis is also consistent with the patient’s age and the history of smoking.

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

A5:      FNA of lung would establish a diagnosis of cancer and may allow distinction between and lung and renal primary site.

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?

A6:
Well-circumscribed yellow mass with cystic and hemorrhagic degeneration


Yes - classic gross appearance for 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?

A7: 
Renal Cell Carcinoma, Clear cell type


Tumour cells with cytoplasmic lipid and glycogen. The lipid correlates with the gross yellow colour. The vascularity correlates with the haemorrhage.

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

A8:
Leads to pulmonary metastases. Associated with a very poor prognosis.

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

A9:
Bone - common


May spread to unusual sites - pancreas, G.I. track, skin, brain

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

A10:
50%/Stage

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

A11:
Age - > 50yrs

Sex  - M>F

Smoking

Family history

von Hippel Lindau disease

Tuberous Sclerosis?

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. 

A1:
Neoplasia of the urinary bladder, kidney, or prostate


Benign Prostatic hyperplasia (BPH)


Urinary tract infection


Bladder stones

Risk Factors

Disease
Age


Prostatic carcinoma

Benign prostatic hyperplasia, could lead to urinary tract infection

Transitional cell carcinoma of bladder or kidney

 

Smoker


Transitional cell carcinoma

Industrial town
Further inquiry reveals he worked in an aluminium smelter on the pot lines, prior to close monitoring of and protection from industrial compounds (transitional cell carcinoma)

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

A2:
CBC, Routine urinalysis, Urine culture, Serum prostatic specific antigen

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?

A3:
PSA is elevated in:
Prostatic carcinoma





BPH





Acute prostatitis





Transiently after digital examination of the prostate

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?

A4:
Neoplasia of the urinary bladder, kidney, or prostate


Recurrent benign prostatic hyperplasia


Urinary tract infection


Bladder stones

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?

A5:
Papillary mass usually equals papillary transitional cell carcinoma.

Red patches may be foci of transitional cell carcinoma in situ, although inflammatory lesions can have the same appearance on cystoscopy.

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. 

A6:
Figure 1,2 -    Non-invasive papillary transitional cell carcinoma, low grade

correlates with exophytic papillary mass

Figure 3 - transitional cell carcinoma-in-situ, flat type (cytologically high-grade)

correlates with the mucosal erythema

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

A7:
Most papillary transitional cell carcinomas are low grade and are cured by excision. However, once a patient develops one of these lesions, they are at high risk of developing more of them, as well as of developing transitional cell carcinoma in situ, hence repeat cystoscopies at regular intervals and urine cytologies are required. In 10 to 20% of patients papillary transitional cell carcinoma progresses to invasive carcinoma.

Transitional cell carcinoma in situ has a high propensity to evolve into invasive transitional cell carcinoma (the majority of patients with in situ disease develop invasive disease within 5 years).

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).

A8: 
There is a large ulcerated transitional cell carcinoma of the bladder that invades through the bladder wall. 

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?

A9: 
Figure 5 -  Invasive high-grade (3/3) transitional cell carcinoma involving the muscularis propria = Stage T2 

If seen on biopsy, the presence of muscle invasive TCC indicates the need for radical surgery. 

5 year survival is 25 to 50%


Figure 6 Invasive TCC involving the peri-vesical fat = Stage T3. 5 year survival is 15%

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?

A1:
Infection of:
Urinary tract - 
cystitis






Acute pyelonephritis




Genital tract - 
Acute pelvic inflammatory disease





        
Pelvic abscess


Ruptured pelvic organ (e.g. ectopic pregnancy)  


Psoas abscess or other retroperitoneal abscess


Sepsis?

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

A2: 
Send her to the emergency room

CBC, Pregnancy test, Chest X-ray, Abdominal X-ray, CT scan (abdominal and pelvic), Urinanalysis

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.

A3: 
Dilated renal pelvi-calyceal system 
Thinned renal parenchyma with mottled discoloration of the cut surface.  


Kidney stones in renal pelvis

Q4: What is your gross diagnosis?

A4: Hydronephrosis secondary to nepholithiasis

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

A5: 
Figure 2 - Edema, congestion




Acute inflammation with pus in the collecting system


Figure 3 - Acute inflammation

 Tubular atrophy

 Calcification

  Benign reactive renal pelvic urothelium


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

A6:
Renal cortical atrophy with shrunken and obsolete glomeruli. 

Tubular atrophy, interstitial chronic inflammation

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

A7:
Ascending 

Less often, blood borne

Contiguous spread very uncommon
Q8: What bacteria cause acute pyelonephritis?

A8:
E. Coli most common

Proteus

Klebsiella

Enterobacter

Other gram negative bacteria

Staphylococci

Q9: Who is at risk for developing acute pyelonephritis?

A9: 
Patients with urinary tract obstruction of any cause, may be associated with pre-existing renal lesion

Instrumentation of urinary tract

Vesicoureteric reflux

Pregnancy

Diabetes mellitus

Immunosuppressed/immunodeficient patients

Infant males (1st year - congenital anomalies) &  elderly males (BPH)

Females in reproductive age (without pregnancy)

Q10: What are the complications of acute pyelonephritis?

A10: 
Pyonephrosis


Perinephric abscess


Sepsis, Death


Chronic pyelonephritis


Total destruction of the kidney

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

A11: 
Obstruction:
Within the lumen 






Stones






Tumors






Papillitis necroticans, sloughed




Within the wall







Tumors






Endometriosis




Extrinsic
Aberrant renal vessel






Congenital ureteropelvic junction obstruction






Diseases of the retroperitoneum:

Tumors

Fibrosis

Enlarged lymph nodes

