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Case 1 Benign Prostatic Hyperplasia

A 62-year-old man visits his doctor complaining about getting up in the middle of the night to urinate.  This has been a problem for a long time.  Further questioning reveals that he has difficulty initiating micturition and post-void dribbling. The patient is otherwise in good health.

Q1: What is your differential diagnosis?
A1. a) Benign prostatic hyperplasia 

       b) Any disease that causes bladder outlet obstruction:


Tumours: e.g. Urothelial - Transitional cell carcinoma      

Prostatic - Carcinoma

Stones

Bladder neck contracture or Urethral stricture: secondary to inflammation, prior instrumentation, or trauma

Neurological disease (neurogenic bladder)

Q2: Physical examination reveals an obese man with an otherwise unremarkable abdominal examination.  Rectal examination reveals a diffusely enlarged, relatively soft, prostate gland.  What is the most likely diagnosis?

A2.  Benign prostatic hyperplasia (BPH)

Q3: What investigations would you do?

A3. Urinalysis

       Urine for bacteriological culture

       Serum PSA

       If there is concern about renal function, then do BUN, creatinine and serum electrolytes

       If there is an indication of neurological disease, urodynamic studies may be indicated. 

Q4: The urinalysis shows 2+ protein, white blood cells, and microhematuria.  The urine culture is negative. The BUN, creatinine, and serum electrolytes are normal.  The serum PSA is elevated at 15 ng/ml. Do these findings confirm or refute your presumptive diagnosis? 

A4. The findings are compatible with benign prostatic hyperplasia. A serum PSA of 15 ng/ml is somewhat higher than expected for BPH, but may still be attributed to BPH.  The usual range for an elevated serum PSA due to BPH is 4 to 10 ng/ml. With a PSA above 10ng/ml, about 50% to 60% of patients have prostatic biopsies that are positive for adenocarcinoma. 

Q5: The patient has read about serum PSA. He is worried that he has prostate cancer. Are the symptoms likely related to prostatic carcinoma?

A5. The symptoms are due to central enlargement of the prostate gland, with constriction of the prostatic urethra and/or the urinary bladder neck.  It is very unlikely that the symptoms are related to prostatic carcinoma.  Prostatic carcinoma is typically found in the peripheral zone where it is usually asymptomatic. It may be detected as a hard nodule that can be felt on digital rectal examination.

The serum PSA level is compatible with BPH, although the risk of having prostatic carcinoma rises as the serum PSA rises above10 ng/ml.  

All older men (i.e. > 50 years old) are at risk for developing prostate cancer and both BPH and prostatic carcinoma may co-exist. However, there is no specific evidence, at this point, that this man has prostatic carcinoma.

Q6: What are the complications of untreated benign prostatic hyperplasia?

A6. Worsening of obstructive symptoms with bladder instability and loss of control (i.e. incontinence)


Urinary Tract Infection


Stones


Prostatic infarct with pain


Urinary bladder wall hypertrophy


Urinary bladder diverticulum


If longstanding with severe obstruction - bilateral hydronephrosis


Acute urinary retention

The patient is sent to an urologist. The urologist confirms the presence of an enlarged prostate with no discrete nodules. A transurethral curettage is performed to relieve the urinary bladder outlet obstruction.  The anatomical pathology laboratory receives 40 grams of prostatic tissue for examination.

Q7:  What region of the prostate gland has been removed in this procedure?

A7. The transition zone = the central region of the prostate that surrounds the prostatic urethra.

Q8:  Figures 1 (low power) and 2 (high power) show the histological findings of the transurethral prostatectomy specimen.  Describe these findings. Do they confirm the clinical diagnosis of benign prostatic hyperplasia?
A8. Hyperplastic nodule with glandular and stromal elements.  Circumscribed. 


       Compact with benign cells 



       The diagnosis of BPH is confirmed.

Q9:    Figure 3 shows an example of benign prostate hyperplasia at autopsy (the patient died of an unrelated cause) and Figure 4 shows benign prostatic hyperplasia in a resected prostate. Describe the gross findings.

A9: 
Markedly enlarged prostate with compression of the prostatic urethra

Thickening of bladder wall (in Figure 3)

Case 2 Prostatic Adenocarcinoma
A 52-year-old man visits his family doctor worried about prostate cancer because his older brother has just been diagnosed with this disease. He has no symptoms related to the urinary tract and is otherwise well.  He is physically fit with no abnormalities on physical examination.  A digital rectal examination reveals a soft, non-tender prostate with no significant nodularity. 

Q1:  What is your recommendation? 

A1. A man with a family history of a first degree relative with prostatic adenocarcinoma is at increased risk for developing prostatic carcinoma.  (About 3 times that of the general male population.)

A serum PSA can be done to facilitate the early detection of prostatic carcinoma, but the patient needs to be aware of the need for further investigations if an elevated serum PSA is found, and the subsequent treatment options if a significant carcinoma is found. 

Q2.  The serum PSA is 18 ng/ml. The patient asks you what this blood test means. Give your response.

A2. This is an additional risk factor for prostate carcinoma that this man has.  Approximately 50% to 60% of men with a serum PSA elevated greater than 10 ug/l have a prostatic needle biopsy that is positive for carcinoma.

Q3.  The patient is referred to a urologist who also finds no abnormality on digital rectal examination.  What is the next step in the management of this patient?

A3. In most instances, the patient will be referred for transrectal, ultrasound directed, multiple biopsies of the prostate gland. Usually 6 to 8 thin (18 gauge) core needle biopsies are done, three or four cores from each of the right and left sides.

Q4. Figure 1 shows a drawing of a transrectal ultrasound (TRUS) directed biopsy procedure. What are possible complications of this procedure? Which is potentially the most serious?
A4. Infection - potentially the most serious as sepsis and, very rarely, death may occur

       Bleeding

       Pain - the procedure is done under local anaesthetic and is always uncomfortable

Q5. The urologist refers the patient for a TRUS prostatic biopsy. Figures 2 and 3 are photomicrographs of the prostatic needle core biopsies. Figure 4 is a high power of one of the more cellular areas seen in Figure 3. Are any of the cores positive for carcinoma?  Describe the findings and justify your answer.

A5. Figure 2 - benign - well-formed orderly glands with contours, bland cytological features and a basal cell layer

       Figure 3 - both cores are positive for prostatic adenocarcinoma; crowded malignant microacini infiltrating in between and around larger benign glands.



       Figure 4 - the malignant microacini are lined by atypical cells with nucleomegaly, hyperchromaticity and prominent nucleoli. There is no basal cell layer. Contrast with the benign gland at the top of the image

Q6. What are the treatment options for this patient?
A6.
Expectant management, if the tumor is very small (ie. < .5cc), with follow-up of serum PSA +/- repeat prostatic biopsy to assess extent of disease Note, the true volume of the carcinoma is difficult to evaluate pre-operatively.  There are no imaging techniques that can achieve this.


Radical Retropubic or Radical Perineal Prostatectomy 


External Beam Irradiation


Brachytherapy (radioactive seed implant)

Q7.  The patient elects to have a radical retropubic prostatectomy. Figures 5 and 6 show the radical prostatectomy specimen intact and dissected.  What is the important diagnostic information that the pathologist must determine with a radical prostatectomy specimen?

A7. Confirm diagnosis

         Grade

         Stage, including tumour volume, and ileo-obturator lymph nodes if submitted

         Resection margin status

Figure 5: No external evidence of tumour

Figure 6: A large tumour with irregular yellow nodules involving the peripheral zone and transition zone. The carcinoma likely originated in the peripheral zone, then grew to involve the transition zone.  It appears yellow due to high cytoplasmic lipid content.

Often prostatic carcinoma is not easily seen in the gross specimen. When it is seen, it is usually more extensive than can be appreciated by gross examination alone. 

Case 3 Testicular Germ Cell Tumour, Seminoma
A 35-year-old man goes to his doctor complaining of a vague discomfort in his left testicle that he attributes to a basketball injury 2 weeks earlier. He is otherwise well.  Physical examination reveals a firm, non-tender, left scrotal mass.   A few non-tender palpable lymph nodes are present in the right and left groin.  The general physical examination is otherwise unremarkable. His past medical history is unremarkable with no significant illnesses.  He has no urinary tract symptoms.  There is no history of cryptorchidism. 

Q1: What is your differential diagnosis?

A1.   Primary testicular tumour


Spermatic cord lesion - eg. varicocele or spermatocele

        Hydrocele

        Inflammation (with or without infection) - 
Orchitis

   

                  
Epididymitis
      

        Trauma with swelling


Hematoma


Torted testis


Inguinal hernia


Metastases from another primary tumour

Q2. What additional steps can be taken during the physical examination to help determine the nature of this man’s problem?
A2. Careful palpation of the adnexal structure vs. the testis, and transillumination.

Careful palpation of the adnexal structures versus the testis, bilaterally - The lesion appears to be intratesticular. It is unilateral.

Transillumination - no light transmission. The lesion appears to be solid.

Q3.  What imaging technique may be useful?

A3.  Ultrasound 

Ultrasound - confirms the presence of an intratesticular solid mass, replacing most of the testis. The right testis is unremarkable with no detectable abnormality.

Q4: With all of the findings, what diagnosis do you favour? Why?

A4. Germ cell tumour of the testis

       Common in this age group and likely to form a solid intratesticular mass

       Non-tender - unlikely to be inflammatory or infectious

       No paratesticular component

       The history of sports injury is unlikely to be specifically related. It may have drawn his attention to the enlarged testis.

Q5: What is the significance of the palpable inguinal lymph nodes?

A5. Most likely an incidental finding. Superficial inguinal lymph nodes are often reactive and palpable due to drainage of the anogenital skin and lower limbs.

       Malignant neoplasms of the testis (e.g. Germ cell tumours) typically metastasize to the retroperitoneal/para-aortic lymph nodes.  Uncommonly the inguinal lymph nodes are involved if there is retrograde spread.

Q6: You discuss the situation with a urologist.  Is a testicular biopsy the next step?

A6. No.  It is not indicated. A biopsy would disrupt the tissue planes (e.g. Scrotal wall, tunica albuginea) and there would be a serious  risk of biopsy tract contamination by tumor. If a biopsy was done, then at the time of surgery, both an orchidectomy and hemiscrotectomy would have to be done.

Q7: You refer the patient to a urologist for further investigation and management. What additional tests would you anticipate being done? Why? 

A7. Serum alpha-feto protein (AFP) and human chorionic gonadotropin (HCG) - may be elevated in germ cell tumours and serve as a tumour marker

       Imaging studies - for staging

 
Chest x-ray


CT scan of the abdomen

        Possibly liver function blood tests to exclude liver disease as a source of elevated serum AFP.

Q8: A left radical inguinal orchidectomy, with high-ligation of the spermatic cord is done. Figure 1 shows the testicular mass. Describe the findings.

A8. Circumscribed large mass replacing most of the testis

       Solid, lobulated, tan cut surface 

Q9: Figures 2 and 3 show H&E stained, histological sections of the testicular tumor. Describe the findings. What is your diagnosis?

A9.  Sheets of relatively evenly spaced tumour cells with variably cleared, cytoplasm  (the cytoplasm is cleared because it is glycogen-rich) and distinct cell boundaries. The tumour cells have large oval nuclei with one or two prominent nucleoli.  The tumour is transected by fibrous bands with scattered lymphocytes. An occasional poorly-formed granuloma is present.  There is no necrosis or haemorrhage. Diagnosis: Seminoma

Q10: The serum HCG is elevated.  Is this finding compatible with a diagnosis of seminoma?
A10. Yes, if the elevation is mild to moderate.  

Q11: If components other than seminoma are present, the tumour is classified as a NON- seminomatous germ cell tumour. What is the importance of this distinction?
A11. Non-seminomatous germ cell tumour is treated differently and they have a worse prognosis than seminoma.  50% to 70% of patients with nonseminomatous testicular germ cell tumours have metastases at the time of presentation. 

Note: In about 3/4 of patients with seminoma the tumour is confined to the testis. 

Case 4: Tuberculosis of the epidydymis

A 25 year old university student comes to his doctor complaining of left testicular pain of several weeks duration. There is no history of trauma. He is otherwise well. He is of Vietnamese origin and has been in Canada for 2 years. Palpation of the testis reveals a vague mass; possibly involving the epidydymis.  The lesion is painful to palpation. The lesion does not transilluminate. Physical exam is otherwise unrevealing.

Q1.  What is your differential diagnosis?

A1.      Inflammation (with or without infection) -
Orchitis

   

                  
Epididymitis
      

Trauma with swelling

Hematoma

Torted testis

Inguinal hernia

Primary testicular tumour

Spermatic cord lesion - eg. varicocele or spermatocele

Hydrocele

Metastases from another primary tumour

Q2. You refer the patient to a urologist who confirms your findings. What tests should the urologist order?

A2. 
Ultrasound or CT scan of testis

Serum AFP, HCG

Chest x-ray or CT scan and CT of abdomen for staging (in case this is a primary testicular tumour)

Ultrasound shows a solid mass lesion involving the testis and head of the epidydymis. Serum markers are negative. CT of abdomen is negative. Chest x-ray shows no tumour but does show an old calcified granuloma.

Q3. A decision is made to perform a radical orchiectomy for a presumptive diagnosis of tumour. The resection specimen is shown in Figure 1 and microscopic images from the lesion in Figures 2 and 3. A special stain is shown in Figure 4. What is your diagnosis? What is the stain?

A3.
TB of the epidydymis with extension into the testis. Stain = Ziehl-Neilson stain for acid-fast organisms

Q4.
In retrospect, what is the significance of the old calcified granuloma in the chest x-ray?

A4. 
Evidence of prior tuberculous infection

