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1.  A three month old infant presents with leukocoria and strabismus.  Examination by the ophthalmologist reveals bilateral retinoblastoma.  There is one tumor 2 dd in the right eye and two tumors 10dd in the left eye.  What would be the best initial therapy?


A.  Enucleate the left eye and administer local therapy to the right eye.


B.  Begin standard dose chemotherapy and re-examine the patient at frequent 


      intervals.

         *C.  Administer local therapy to the tumor in the right eye.  Begin standard dose

                  chemotherapy and re-examine patient at frequent intervals.


D.  Administer external beam radiation to the left eye and local therapy to the 


      tumor in the right eye.

2.  The parents of the above infant are concerned that future children may be affected.

 There is no family history of retinoblastoma.  What would you advise the parents?

         *A.  Recommend genetic testing.  If the mutation is found in one of the 


      parents, the risk of a second affected child is 40%.
      


B.  Reassure the parents that since there is no family history of retinoblastoma,


      the mutation probably occurred in the child and there is less that 2 % chance 



      of having a second affected child.


C.  Reassure the parents that since the child is only an infant this is most likely


      a somatic mutation and a second affected child is unlikely.


D.  Recommend genetic testing.  If the mutation is found in one of the parents,

 
      The risk of a second affected child is 100%.

3.  A 3 year old boy presents with leukocoria and is found on examination to have retinoblastoma in the right eye.  The left eye is normal.  A computerized tomographic scan of the orbit demonstrates that the entire globe of the eye is filled with tumor, but there is no apparent involvement of the optic nerve.  What is the best initial management?


A.  Administer intensive chemotherapy and re-examine the eye at frequent 


      intervals.


B.  Administer external beam radiation to the right eye.

         *C.  Enucleate the right eye and determine the extent of disease in the eye.


D.  Administer plaque radiation therapy followed by intensive chemotherapy.

4.  When retinoblastoma tumors fail to respond to local measures and chemotherapy, external beam radiation therapy may be necessary.  Which of the following are potential complications of radiation therapy?


A.  Cataracts


B.  Optic neuropathy


C.  Bone growth retardation


D.  A and C only

          *E.  All of the above

5.  Second malignant neoplasms are common in children with hereditary retinoblastoma.  Which of the following neoplasm are most common in these patients?


A.  Osteosarcoma


B.  Melanoma


C.  Soft tissue sarcomas


D.  A and C only

          *E.  All of the above

6.  An infant was noted to have a large sacral mass at birth.  A computerized tomographic scan demonstrated that the tumor extended into the pelvis. The  alpha fetoprotein (AFP) level was 50,000 ng/ml.  What is the best initial management of this infant?

         *A.  Total excision of the entire mass and monitor infant with AFP levels.


B.  Total excision of the entire mass and administer chemotherapy.


C.  Debulk mass and give chemotherapy.


D.  Give chemotherapy to reduce size of tumor and then do a total excision.

7.  At 4 weeks after surgery the AFP level is 10,000 ng/ml. in the above infant.  What would be the recommended course at this time.


A.  Administer chemotherapy for probable metastatic disease.

          *B.  Repeat the AFP level in 2 weeks.


C.  Perform  repeat scans to evaluate for metastatic disease.

8.  A 6 month old is noted to have a large firm swelling of the scrotum. An ultrasound demonstrated a large solid mass in the right testicle.  The  AFP level is 100,000 ng/ml. The abdominal computerized tomographic scan is normal.  What would be the best management at this time.


A.  Transcrotal biopsy of the mass.  If malignancy is confirmed, an immediate 


      orchidectomy should be done.


B.  An immediate inguinal orchidectomy followed by a retroperitoneal node 

                  dissection.

         *C.  Immediate inguinal orchidectomy.

9.  Following surgery what should be the management of the above patient?


A.  Follow patient with physical examinations and AFP levels.


B.  Administer 2 cycles of standard dose chemotherapy and follow AFP levels.



C.  Administer 4 cycles of standard dose chemotherapy and follow AFP levels.

10.  A 15 month old infant presents with a large mass in the abdomen.  The computerized tomographic scan demonstrates  almost total replacement of the right lobe of the liver with a huge mass.  The AFP level is 200,000ng/ml.  At laparotomy the surgeon determines that the tumor is not resectable and  does a biopsy.  The diagnosis is hepatoblastoma.  What is the best further management?


A.  Place the child on the liver transplant list and administer chemotherapy while 

  
     waiting for an available liver.

          *B.  Begin chemotherapy and follow AFP levels and physical examination.  After 


      four courses of chemotherapy if the tumor shrinks, re-explore patient and 


      attempt a complete resection.


C.  Begin chemotherapy and radiation to the liver.  Follow AFP levels.
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1. Which of the following statements is false?

a. Germ cell tumors account for 2-3% of childhood malignancies

b. Germ cell tumors originate in pluripotent stem cells & are composed of tissues foreign to the site of origin

c. Germ cell tumors have a bi-modal age distribution

d. Most common primary site is pediatric patients is the testis

Correct answer: D

Explanation: Although testicular tumors are the most common cancer in young adults, the most common primary site for pediatric patients is extragonadal.

2. A 10-year old girl presents to your office with a few month history of abdominal discomfort and an enlarging abdomen.  She has no other systemic symptoms.  On physical exam, you find a large abdominal mass, confirmed by ultrasound.  CT of the chest/abdomen/pelvis confirms the presence of a large mass in the pelvis as well as bilateral pulmonary metastases.  Laboratory work-up reveals a normal alfa-fetoprotein, HCG 25, and an LDH 1000.  Which of the following is the most likely diagnosis:

a. Ewing sarcoma

b. Neuroblastoma

c. Ovarian germ cell tumor

d. Rhabdomyosarcoma

Correct answer: C

Explanation:  The clinical presentation, physical & diagnostic imaging findings are typical for a germinoma of the ovary.  Although Ewing sarcoma and rhabdomyosarcoma are in the differential diagnosis, the elevated HCG is most consistent with a germ cell tumor, likely ovarian in origin.

3. The introduction of chemotherapy dramatically improved the outcome for pediatric germ cell tumors.  Which of the following drugs is not useful in the treatment of these patients?

a. Cisplatin

b. Cyclophosphamide

c. Etoposide

d. Bleomycin

e. Cytarabine

Correct answer: E

Explanation: All other drugs listed are effective against pediatric germ cell tumors.  The standard of care has become the use of cisplatin, etoposide and bleomycin, but cyclophosphamide is an active agent.  Cytarabine is used in the treatment of patients with leukemia.

4. An 18 month old boy is brought to your office by his concerned parents since they found a lump in his right testis.  There are no associated signs or symptoms.  Physical exam reveals a hard mass on the right testis, non-tender.  What is the most appropriate management for this patient"

a. You contact urology to biopsy this mass.

b. Staging work-up with chest/abdomen/pelvis CT, alfa-fetoprotein, HCG followed by an inguinal orchiectomy.

c. Staging work-up and if negative, the patient can be followed in your clinic.

d. Refer the patient to a urologist since this is a testicular mass.

Correct answer: B

Explanation: This patient likely has a testicular tumor.  After performing a staging work-up and checking his tumor markers, the most appropriate management would be an inguinal orchiectomy.

5. Which of the following statements is true:

a. Liver tumors are rare representing about 1.1% of childhood malignancies

b. Hepatocellular carcinoma is more common than hepatoblastoma in infants

c. Hepatoblastoma is more common than hepatocellular carcinoma in Asia and Africa since hepatitis B infection is endemic

d. Alfa-fetoprotein is not a useful diagnostic tool

Correct answer: A

Explanation: Liver tumors are rare accounting for 1.1% of childhood malignancies.  Hepatoblastoma is more common in infants while hepatocellular carcinoma is more common in adolescents.  Hepatocellular carcinoma is more common in Asia and Africa as a result of hepatitis B infection.  Alfa-fetoprotein is elevated in 90% of patients with hepatoblastoma.

6. All of the following are important prognostic factors in hepatoblastoma except:

a. Stage of disease at presentation

b. The presence of unresectable disease following chemotherapy

c. The presence of metastatic disease at diagnosis

d. Thrombocytosis

Correct answer: D

Explanation: Although patients with hepatoblastoma can present with Thrombocytosis, this is not a prognostic factor.

7. Risk factors for hepatoblastoma include all of the following except:

a. Hypertension

b. Prematurity & low birth weight

c. Beckwith-Wiedemann syndrome

d. Familial adenomatous polyposis

Correct answer: A

Explanation: Although patients with hepatoblastoma can present with hypertension, this is not a risk factor for hepatoblastoma.  Prematurity, Beckwith-Wiedemann and Familial adenomatous polyposis are risk factors for hepatoblastoma.

8. Is this statement true or false? Retinoblastoma is the third most common intraocular malignancy in all ages and is the most frequent eye neoplasm in childhood.

Correct answer: True

Explanation: Retinoblastoma is the third most frequent eye neoplasm following malignant melanoma and metastatic carcinoma.  It is the most frequent tumor in childhood representing 2.5-4% of all pediatric cancer.

9. The presence of a germ-line mutation in Rb-1 predisposes to bilateral retinoblastoma, inherited in an autosomal dominant fashion.  The management of these patients includes all of the following except:

a. Ophthalmologic examination

b. CT/MRI of the eye

c. The use of chemotherapy and focal therapy to attempt to salvage visual function

d. Bone marrow aspirate, cerebrospinal fluid examination

Correct answer: D

Explanation: Extraocular metastases are associated with choroidal, scleral invasion or involvement of the iris-ciliary body or optic nerve.  Therefore, bone marrow aspirate and CSF are reserved for patients with those risk factors.

10.  Which of the following statements are true?

a. The outcome for patients with unilateral retinoblastoma is excellent

b. Up-front chemotherapy followed by aggressive focal therapy has resulted in increase in eye salvage rate and a decrease in radiotherapy for patients with bilateral disease

c. Carboplatin, vincristine and etoposide have produced the best results for patients with retinoblastoma

d. All of the above

Correct answer: D

All of those statements regarding retinoblastoma are correct.
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Retinoblastoma

1.
A 3-year-old girl presents with glaucoma and leukocoria and is found on examination to have a large amelanotic mass in the right eye, with vitreous seeding. The left eye is normal. A MRI of the orbits demonstrates that the eye is filled with tumor, and there is not evidence of involvement of the optic nerve. What is the best initial management?


A.
Administer two courses of chemotherapy with vincristine, carboplatin and etoposide, and reevaluate.

B.
Administer radiation therapy

C.
Perform sclerotomy and biopsy the tumor 

D.
Enucleation

E.
a and b

Answer: D
Explanation: This patient presented with advanced unilateral disease (Reese-Ellsworth Vb, International group E). By the time patients have leukocoria and glaucoma, the tumor is usually occupying > 2/3 of the eyeball, and the chances of ocular salvage and vision preservation are extremely low. Enucleation is the treatment of choice.

2.
The parents of this patient would like to have another baby, but they are worried about the heredity of the disease. They are healthy, and there are no other cases of retinoblastoma in the family. You will recommend proceeding with genetic counseling and testing, and you will also tell them that the chances of having another child with retinoblastoma are:

A.
100%

B.
50%

C.
25%

D.
75%


E.
Less than 10%

Answer: E

Explanation: The fact that this patient developed retinoblastoma at 3 years of age, and that the disease was unilateral, suggests that she has a sporadic, nonhereditary form. For her sibling to develop retinoblastoma, she would have had to inherit a germline mutation from her parents. However, a mutated RB1 gene is very penetrant, and 95% of carriers develop retinoblastoma; thus, it is very unlikely that one of her parents carries a RB1 germline mutation since they are asymptomatic. Regardless of these statistical considerations, genetic counseling and testing is indicated.

3.
You are being consulted regarding a baby born to a mother with history of bilateral retinoblastoma. Funduscopic examination done at birth was normal, but the genetic testing performed reveals a germline mutation of the RB1 gene. You discuss the findings and the plan with the parents. What are the chances of this infant developing retinoblastoma?

A.
95%


B.
50%

C.
25%

D.
Less than 10%

Answer: A

Explanation: A mutated RB1 gene is very penetrant, and 95% of carriers develop retinoblastoma. This patient needs to be followed very closely, with frequent examinations under anesthesia.

4.
Which of the following neoplasms is more common in survivors of bilateral retinoblastoma?

A.
Medulloblastoma


B.
Breast cancer

C.
Osteosarcoma

D.
Ewing sarcoma

E.
Wilms tumor

Answer: C

Explanation: Patients with germline RB1 mutation are at increased risk of developing cancer. Almost any malignancy has been described in retinoblastoma survivors. However, bone (and soft tissue) sarcomas either inside or outside the radiation field, are the most frequent second malignancies.

5.
A 1-month-old infant is brought to you with left eye leukocoria, seen in a flash photograph. Examination by an ophthalmologist reveals a small lesion (1dd), consistent with retinoblastoma. The right eye is normal. There is no family history of retinoblastoma. Which one of the following statements is more accurate?

A.
A small lesion in a newborn is probably a benign retinocytoma, and the patient should be followed with another examination in 3 months.


B.
This patient should receive radiation therapy to the left eye.

C.
This patient probably has a germline mutation of the RB1 gene.

D.
This patient probably has Coats’ disease.

E.
This patient probably has congenital cataract.

Answer: C

Explanation: The presence of retinoblastoma at birth is commonly associated with the presence of a germline RB1 mutation. This patient most likely will develop additional tumors in both eyes, and needs very close follow-up and multidisciplinary treatment.

6.
A previously healthy 12-month-old child presents with leukocoria. As you prepare to examine the child and talk with the parents, you will consider the differential diagnosis of leukocoria. What of the following diagnoses does not present with leukocoria?


A.
Retinoblastoma

B.
Optic glioma

C.
Coats’ disease

D.
Persistence of hyperplastic primary vitreous

E.
Toxocara infection

Answer: B

Explanation: Retinoblastoma, Coats’ disease, PHPV, and toxocara infection are all part of the differential diagnosis of leukocoria at a young age. Optic gliomas usually present at an older age and with decreased vision or proptosis.

7.
A 12 month-old girl is sent to your consult with bilateral leukocoria. An examination under anesthesia is performed, and she is diagnosed with bilateral retinoblastoma. As you evaluate the patient further, her mother reports to you that the girl does not sit up, and seems to be more delayed in her development than her older siblings. You suspect which one of the following syndromes?


A.
Edwards’ syndrome


B.
1p deletion syndrome


C.
Trisomy 21 syndrome


D.
Li-Fraumeni syndrome


E.
13q deletion syndrome

Answer: E

Explanation: Most patients with bilateral retinoblastoma have a germline mutation of the RB1 gene. However, a small proportion of patients have a deletion of the RB1 locus at 13q14. Often times, this deletion is large enough to cause a broader syndrome, with mental retardation and very characteristic dysmorphic features.

8.
A 6-month-old infant is being evaluated for bilateral nistagmus and right-eye leukocoria. An examination under anesthesia reveals a single large (7 dd) macular mass in the right eye with vitreous seeding. Examination of the left eye reveals a 4 dd macular mass, and two additional small (1-2 dd) lesions in the peripheral retina, and no evidence of vitreous seeding. A MRI shows no evidence of optic nerve involvement or extraocular extension. The ophthalmologist and you discuss the findings with the parents and evaluate all the treatment options with them. In doing so, what would be your recommendation?


A.
Bilateral irradiation


B.
Enucleation of the right eye and irradiation of the left eye


C.
Proceed with laser treatments and cryotherapy only


D.
Start chemotherapy and re-evaluate after one or two cycles


E.
Bilateral enucleation

Answer: D

Explanation: This is the typical presentation of bilateral retinoblastoma, and the standard of care includes chemotherapy and aggressive focal treatments. Smaller tumors (< 1-2 dd) can be treated with focal treatments alone, but this is not the case. While radiation therapy is very effective in the treatment of retinoblastoma, it is not used as first line of therapy, only as salvage treatment.

9.
In the above scenario, what is the worst prognostic factor for ocular salvage?


A.
Young age at diagnosis


B.
Bilateral disease


C.
Macular disease


D.
Vitreous seeding


E.
Multifocality

Answer: D

Explanation: Vitreous seeding is always difficult to treat. Chemotherapeutic agents do not penetrate well into the vitreous, and seeds can continue to grow and implant in the retina. Radiation therapy is often eventually needed in cases of vitreous disease. Macular lesions are very sensitive to chemotherapy, and usually respond better than peripheral lesions.

10.
A 2-year-old girl is referred to you by ophthalmology after having been enucleated for unilateral retinoblastoma. An MRI of the brain and orbits fails to show any orbital or intracranial disease, and review of the enucleated specimen by pathology shows no evidence of invasion of the choroid, anterior chamber, or optic nerve. What would be the most appropriate treatment for this child? 

A.
Irradiation of the orbital socket and chiasm


B.
Observation only


C.
Irradiation of the orbital socket alone


D.
Adjuvant chemotherapy 


E.
Adjuvant chemotherapy and irradiation of the orbital socket

Answer: B

Explanation: High-risk histopathological signs are invasion of the optic nerve beyond the lamina cribrosa, massive choroidal involvement, or involvement of the sclera or anterior segment structures. In the absence of those factors, enucleation alone is curative in > 95% of the cases. Adjuvant chemotherapy is indicated for high-risk histology, and irradiation is used for extraocular disease (transscleral or orbital disease, or involvement of the optic nerve at the cut end).

Hepatoblastoma

1.
An 18-month-old boy presents with an enlarged abdomen and a palpable right-upper quadrant mass. Imaging studies revealed a large mass in the right liver lobe, and laboratory evaluation shows alpha-fetoprotein of 150,000 ng/mL. A CT scan of the chest is normal. The surgeon evaluates the case and determines that the tumor is not resectable. What would be the most appropriate treatment?


A.
Orthotopic liver transplantation


B.
Biopsy, start chemotherapy, and re-evaluate for surgical options


C.
Start chemotherapy with presumptive diagnosis based on clinical findings and re-evaluate for surgical options


D.
Subtotal resection and irradiation of the residual disease


E.
Palliative care

Answer: B

Explanation: Standard of care in such a situation is to perform a biopsy for diagnosis confirmation, start chemotherapy, and re-evaluate.

2.
Which one of the following represents a good prognostic indicator in hepatoblastoma?


A.
Low-birth weight


B.
Small cell undifferentiated histology


C.
Prematurity


D.
Low alpha-fetoprotein levels


E.
Pure fetal histology

Answer: E

Explanation: Pure fetal histology hepatoblastoma is associated with a very good outcome; patients with completely resected tumors of this histology may not require adjuvant chemotherapy. Small-cell undifferentiated histology and low AFP levels are associated with worse outcome. Prematurity and low-birth weight are associated with hepatoblastoma, but do not affect outcome.

3.
A 15-month-old boy is diagnosed with a large, unresectable liver mass. Alpha-fetoprotein levels are 250,000 ng/mL. As you develop a diagnostic and therapeutic plan, what would be the most relevant study to assess metastatic disease?


A.
MRI of the brain


B.
Bone scan


C.
CT of the chest


D.
Bone marrow aspirates and biopsies


E.
PET scan

Answer: C

Explanation: Hepatoblastoma metastasizes to the lung, and a CT scan of the chest should always be performed before starting therapy.

4.
The diagnostic work-up reveals no metastatic disease and biopsy confirms the diagnosis of hepatoblastoma. You discuss the treatment plan with the family. What of the following agents is the most important in the treatment of this malignancy?


A.
Cisplatin


B.
Methotrexate


C.
Ifosfamide


D.
Etoposide


E.
Melphalan

Answer: A

Explanation: Cisplatin is the key drug in the treatment of hepatoblastoma. In the U.S., cisplatin in combination with vincristine and 5FU is the most commonly used regimen. The PLADO regimen (cisplatin and doxorubicin) is the treatment commonly recommended by SIOPEL.

5.
The patient starts treatment and shows a very good response, with a marked decrease of alpha-fetoprotein. However, the tumor is multinodular and considered to be unresectable. What would be the most appropriate next step? 


A.
Change chemotherapy regimen and re-evaluate.


B.
Consolidate with high-dose chemotherapy and autologous hematopoietic stem cell transplant.


C.
Continue with the same chemotherapy and add irradiation.


D.
Continue with chemotherapy and place the child in liver transplant list.


E.
Stop treatment with curative intent and start palliative measures.

Answer: D

Explanation: Orthotopic liver transplantation is the treatment of choice for patients with unresectable hepatoblastoma who have responded to therapy. There is no role for high-dose chemotherapy or irradiation in the treatment of unresectable hepatoblastoma.

6.
Which one of the following syndromes is associated with a higher incidence of hepatoblastoma?


A.
Hereditary tyrosinemia


B.
Gardner syndrome


C.
Alagille syndrome


D.
Familial hemochromatosis


E.
Alpha-1 anti-trypsin deficiency

Answer: B

Explanation: Gardner syndrome and familial polyposis syndrome are associated with hepatoblastoma. Hereditary tyrosinemia, familial hemochromatosis, and alpha-1 anti-trypsin deficiency are associated with hepatocellular carcinoma. Alagille syndrome is not associated with the development of liver malignancy.

7.
You have been asked to follow a 2-year-old patient with Beckwith-Wiedeman syndrome. Which one of these tumors is not associated with this disease?


A.
Adrenocortical carcinoma


B.
Wilms tumor


C.
Rhabdomosarcoma


D.
High-grade glioma


E.
Hepatoblastoma

Answer: D

Explanation: Dysontogenic tumors in which the IGF pathway is activated, such as adrenocortical carcinoma, hepatoblastoma, Wilms tumor, and rhabdomyosarcoma, are common in children with overgrowth syndromes.

Germ Cell Tumors

1.
A 2-year-old girl is referred to you with abdominal pain, urinary retention, back pain, and leg pain. An initial work-up reveals that she has a large pelvic mass and multiple lung and bone metastases. After questioning the parents, you learn that when she was 6 months old, she had a urinary tract infection, and during the diagnostic work-up she was found to have a small pelvic mass. However, the parents refused further evaluation and never returned for control. What is the most likely diagnosis?


A.
Ewing sarcoma


B.
Neuroblastoma


C.
Extrarenal Wilms tumor


D.
Malignant germ cell tumor


E.
Hepatoblastoma

Answer: D

Explanation: This is a typical presentation of an untreated sacrococcygeal malignant teratoma. Malignant germ cell tumors typically metastasize to the lungs, bones, and retroperitoneal lymph nodes. It is also possible that this patient had a pelvic neuroblastoma; however, neuroblastoma very rarely metastasizes to the lungs.

2.
A 2-year-old boy presents with a right enlarged testes. Examination and imaging studies reveal a solid mass, with no metastatic disease, and alpha-fetoprotein is 120,000 ng/mL. An inguinal orchiectomy is performed. What is the most likely histological diagnosis?


A.
Seminoma


B.
Yolk sac tumor


C.
Choriocarcinoma


D.
Immature teratoma


E.
Embryonal carcinoma

Answer: B

Explanation: The presence of elevated AFP in a patient with a testicular mass is almost always diagnostic of yolk sac tumor (endodermal sinus tumor). Pure seminomas, choriocarcinomas, and embryonal carcinomas do not present with elevated AFP. Immature teratomas may be associated with a very slight elevation of AFP, but not as high as in this case.

3.
The patient is brought back to your clinic 2 weeks after the surgery. He is doing very well, and repeat alpha-fetoprotein is 23,000 ng/mL. What would be your treatment recommendation at this point?


A.
Retroperitoneal lymph node dissection


B.
Chemotherapy


C.
No treatment, and repeat alpha-fetoprotein levels in 2–4 weeks


D.
Request MRI of the brain


E.
Repeat imaging of the abdomen

Answer: C

Explanation: AFP has a very long half-life (~ 7 days). It may take several weeks before AFP normalizes; this is an expected decline, and observation with serial AFP measurements is indicated. 

4.
A 15-year-old male presents with chest pain and respiratory difficulty. A chest CT reveals a large anterior mediastinal mass, alpha-fetoprotein is 12,000 ng/mL, and beta-HCG is 25 ng/mL. As you discuss the case with your residents and examine the patient, what clinical syndrome could be associated with this presentation?


A.
Klinefelter syndrome


B.
Li-Fraumeni syndrome


C.
Isochromosome 12 p 


D.
Ataxia-telangiectasia


E.
Familial polyposis

Answer: A

Explanation: Patients with Klinefelter syndrome and other gonadal dysgenesias are at increased risk of malignant germ-cell tumors. Isochromosome 12p is a common genetic abnormality found in malignant germ-cell tumors in adolescents and young adults, but this is a somatic event, not a germline defect. Ataxia telangiectasia, Li-Fraumeni syndrome, and familial polyposis are not associated with an increased incidence of germ cell tumors.

5.
A 17-year-old boy is diagnosed with a choriocarcinoma of the testicle with elevated beta-HCG and metastases to the retroperitoneal lymph nodes and lungs. The patient undergoes inguinal orchyectomy and starts chemotherapy. Evaluation after 4 cycles of chemotherapy shows normalization of the tumor markers and complete resolution of the lung metastases. Imaging of the abdomen shows residual measurable retroperitoneal disease. What would be the most appropriate next step?


A.
Continue with chemotherapy and re-evaluate after 2 more cycles.


B.
Stop treatment and observe.


C.
Consolidate with radiation therapy to the retroperitoneum.


D.
Laparotomy and resection of the residual retroperitoneal disease.


E.
Consolidate with high-dose chemotherapy and autologous hematopoietic stem cell transplant

Answer: D

Explanation: This patient has high-risk features (older age and metastatic disease) and a very aggressive approach must be considered. The clinical and serologic response is very good, but the presence of a residual measurable disease should prompt laparotomy and resection of the residual disease. If pathology shows no viable tumor, no further therapy may be needed. However, if viable tumor is seen, additional chemotherapy is indicated.

6.
A 14-year-old postmenarchal girl presents with abdominal and secondary amenorrhea. Physical examination reveals a large pelvic mass, hirsutism, and facial hair. The parents also report that the girl’s voice is deeper. Imaging studies show a mass arising from the left ovary. As you prepare the patient for surgery, what is the most likely diagnosis?


A.
Dysgerminoma


B.
Ovarian carcinoma


C.
Choriocarcinoma


D.
Stromal sex-cord tumor


E.
Gonadoblastoma

Answer: D

Explanation: Stromal sex-cord tumors (Sertoli-Leydig tumors) present with virilization, and elevated levels of testosterone are commonly found. 
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RETINOBLASTOMA

1. A 3-year-old girl presents with glaucoma and leukocoria and is found on examination to have a large amelanotic mass in the right eye, with vitreous seeding. The left eye is normal. A MRI of the orbits demonstrates that the eye is filled with tumor, and there is not evidence of involvement of the optic nerve. What is the best initial management?

a. Administer 2 courses of chemotherapy with vincristine, carboplatin and etoposide, and reevaluate.
b. Administer radiation therapy
c. Perform sclerotomy and biopsy the tumor 
d. Enucleation
e. Laser therapy and cryotherapy

Answer: d
This patient presented with advanced unilateral disease (Reese-Ellsworth Vb, International group E). By the time patients have leukocoria and glaucoma, the tumor is usually occupying > 2/3rds of the eye ball, the chances of ocular salvage and vision preservation are extremely low. Enucleation is the treatment of choice for such advanced disease.

2. The parents of a 5 year-old girl who was treated for unilateral retinoblastoma at 3 years of age would like to have another baby, but they are worried about the heredity of the disease. They are healthy, and there are no other cases of retinoblastoma in the family. You will recommend proceeding with genetic counseling and testing, and you will also tell them that the chances of having another child with retinoblastoma are:

a. 100%
b. 50%
c. 25%
d. 75%

e. Less than 10%

Answer: e
The fact that this patient developed retinoblastoma at 3 years of age, and that the disease was unilateral suggest that she has a sporadic, non-hereditary form. For her sibling to develop retinoblastoma, one of the parents should carry a germline RB1 mutation; however, a mutated RB1 gene is very penetrant, and 95% of carriers develop retinoblastoma. Thus, it is very unlikely that one of her parents carries a RB1 germline mutation since they are asymptomatic. Regardless of these statistical considerations, genetic counseling and testing is indicated.

3. You are being consulted regarding a baby born to a mother with history of bilateral retinoblastoma. Funduscopic examination done at one month of age is normal. While awaiting the results of the genetic testing you will tell the mother that the risk of her baby developing retinoblastoma is around:

a. 95%
b. 50%
c. 25%
d. Less than 10%

Answer: b
RB1 inheritance follows a typical autosomal dominant pattern. Therefore, this infant has 50% chances of inheriting the RB1 mutation.

4. The genetic testing performed on this infant reveals a germline mutation of the RB1 gene. The infant is now 3 months old and a repeat evaluation by ophthalmology shows no evidence of retinoblastoma. You discuss the findings and the plan with the parents, indicating that the most important next step is

a. Low dose chemotherapy to prevent the development of retinoblastoma
b. Examination under anesthesia by ophthalmology every month 
c. MRI of the orbits and brain every 3 months
d. Repeat the genetic testing
e. No further follow-up is needed

Answer: b
A mutated RB1 gene is very penetrant, and 95% of carriers develop retinoblastoma; a negative exam at 3 months of age doesn’t rule-out the possibility of developing retinoblastoma. This patient needs to be followed very closely, with frequent examinations under anesthesia.

5. Which of the following neoplasms is more common in survivors of bilateral retinoblastoma?

a. Medulloblastoma
b. Breast cancer
c. Osteosarcoma
d. Ewing sarcoma
e. Lung cancer

Answer: c
Survivors of bilateral retinoblastoma are at increased risk of developing cancer. Almost any malignancy has been described in retinoblastoma survivors. However, bone (and soft tissue) sarcomas either inside or outside the radiation field, are the most frequent second malignancies.

6. A 1 month-old infant is brought to you with left eye leukocoria, seen in a flash photograph. Examination by an ophthalmologist reveals a 4 mm macular lesion, consistent with retinoblastoma. The right eye is normal. There is no family history of retinoblastoma. Which one of the following statements is more accurate?

a. A retinal lesion in a newborn is probably a benign retinocytoma, the patient should be followed with another examination in 3 months
b. This patient should receive radiation therapy to the left eye
c. This patient probably has a germline mutation of the RB1 gene
d. This patient probably has Coats’ disease
e. This patient probably has congenital cataract

Answer: c
The presence of retinoblastoma at birth is commonly associated with the presence of a germline RB1 mutation. This patient will need multidisciplinary treatment and be referred for genetic counseling and testing.

7. A previously healthy 12 month-old child presents with leukocoria. As you prepare to examine the child and talk with the parents, you will consider the differential diagnosis of leukocoria. What of the following diagnoses does not present with leukocoria?

a. Retinoblastoma
b. Optic glioma
c. Coats’ disease
d. Persistence of hyperplastic primary vitreous (persistent fetal vasculature)
e. Toxocara infection

Answer: b
Retinoblastoma, Coats’ disease, PHPV, and toxocara infection are all part of the differential diagnosis of leukocoria at a young age. Optic gliomas usually present at an older age and with decreased vision or proptosis, rather than with leukocoria.

8. A 12 month-old girl is sent to your consult with bilateral leukocoria. An examination under anesthesia is performed, and she is diagnosed with bilateral retinoblastoma. As you evaluate the patient further, her mother reports to you that the girl does not sit up, and seems to be more delayed in her development than her older siblings. You suspect which one of the following syndromes?


a. Edwards’ syndrome

b. 1p deletion syndrome

c. Trisomy 21 syndrome

d. Li-Fraumeni syndrome

e. 13q deletion syndrome

Answer: e
Most patients with bilateral retinoblastoma have a germline mutation of the RB1 gene. However, a small proportion of patients have a deletion of the RB1 locus at 13q14. Often times, this deletion is large enough to cause a broader syndrome (13 q- syndrome), with mental retardation and very characteristic dysmorphic features.


9. A 6-month old infant is being evaluated for bilateral nistagmus and right eye leukocoria. An examination under anesthesia reveals a single large (7 dd) macular mass in the right eye with vitreous seeding. Examination of the left eye reveals a 4 dd macular mass, and two additional small (1-2 dd) lesions in the peripheral retina, and no evidence of vitreous seeding. A MRI shows no evidence of optic nerve involvement or extraocular extension. The ophthalmologist and you discuss the findings with the parents and evaluate all the treatment options with them. In doing so, what would be your recommendation?


a. Bilateral irradiation

b. Enucleation of the right eye and irradiation of the left eye

c. Proceed with laser treatments and cryotherapy only

d. Start chemotherapy and re-evaluate after one or two cycles

e. Bilateral enucleation

Answer: d
This is the typical presentation of bilateral retinoblastoma, and the standard of care includes chemotherapy and aggressive focal treatments. Smaller tumors (< 1-2 dd) can be treated with focal treatments alone, but this is not the case. While radiation therapy is very effective in the treatment of retinoblastoma, it is not used as first line of therapy, only as salvage treatment.


10. In the above scenario, what is the worst prognostic factor for ocular salvage?


a. Young age at diagnosis

b. Bilateral disease

c. Macular disease

d. Vitreous seeding

e. Multifocality

Answer: d
Vitreous seeding is always difficult to treat. Chemotherapeutic agents do not penetrate well into the vitreous, and seeds can continue to grow and implant in the retina. Radiation therapy is often eventually needed in cases of vitreous disease. Macular lesions are very sensitive to chemotherapy, and usually respond better than peripheral lesions.


11. A 2 year-old girl is referred to you by ophthalmology after having been enucleated for unilateral retinoblastoma. An MRI of the brain and orbits fails to show any orbital or intracranial disease, and review of the enucleated specimen by pathology shows no evidence of invasion of the choroid, anterior chamber, or optic nerve. What would be the most appropriate treatment for this child?


a. Irradiation of the orbital socket and chiasm

b. Observation only

c. Irradiation of the orbital socket alone

d. Adjuvant chemotherapy 

e. Adjuvant chemotherapy and irradiation of the orbital socket

Answer: b
High risk histopathological signs are invasion of the optic nerve beyond the lamina cribrosa, massive choroidal involvement, or involvement of the sclera or anterior segment structures. In the absence of those factors, enucleation alone is curative in > 95% of the cases. Adjuvant chemotherapy is indicated for high risk histology, and irradiation is used for extraocular disease (transscleral or orbital disease, or involvement of the optic nerve at the cut end).


12. A 4 yo girl with bilateral retinoblastoma was successfully treated with chemotherapy and focal treatments. She has been doing well until recently, when she developed vomiting and irritability. On physical examination, you find her somnolent, and with signs of increased intracranial pressure. You order an MRI of the brain and orbits, suspecting that the patient may have:

a. Ependymoma

b. Choroid plexus carcinoma

c. Optic glioma

d. Pinealoblastoma

e. Glioblastoma multiforme

Answer: d
Five to 15% of children with bilateral retinoblastoma develop a pineoblastoma (trilateral retinoblastoma), which usually occurs 2 to 3 years after the diagnosis of retinoblastoma. Most common location of trilateral retinoblastoma is the pineal gland, but supretentorial locations are also common. Surveillance MRIs are often performed in children with bilateral retinoblastoma until they are 5 years of age, although their impact on outcome is not clear.
HEPATOBLASTOMA

13. An 18 month-old boy presents with an enlarged abdomen and a palpable right upper quadrant mass. Imaging studies revealed a large mass in the right liver lobe, and laboratory evaluation shows alpha-fetoprotein of 150,000 ng/mL. A CT scan of the chest is normal. The surgeon evaluates the case and determines that the tumor is not resectable. What would be the most appropriate treatment?


a. Orthotopic liver transplantation

b. Biopsy, start chemotherapy, and re-evaluate for surgical options

c. Intra-arterial chemotherapy followed by resection
d. Subtotal resection and irradiation of the residual disease

e. Palliative care

Answer: b
Standard of care in such situation is to perform a biopsy for diagnosis confirmation, start chemotherapy, and re-evaluate.

14. Which one of the following represents a good prognostic indicator in hepatoblastoma?


a. Low-birth weight

b. Small cell undifferentiated histology

c. Prematurity

d. Low alpha-fetoprotein levels

e. Pure fetal histology

Answer: e
Pure fetal histology hepatoblastoma is associated with a very good outcome; patients with completely resected tumors of this histology may not require adjuvant chemotherapy. Small cell undifferentiated histology and low AFP levels are associated with worse outcome. Prematurity and low-birth weight are associated with hepatoblastoma, but do not affect outcome.


15. A 15 month-old boy is diagnosed with a large, unresectable liver mass. Alpha-fetoprotein levels are 250,000 ng/mL. As you develop a diagnostic and therapeutic plan, what would be the most relevant study to assess metastatic disease?


a. MRI of the brain

b. Bone scan

c. CT of the chest

d. Bone marrow aspirates and biopsies

e. PET scan

Answer: c
Hepatoblastoma metastasizes to the lung, and a CT scan of the chest should always be performed before starting therapy. Bone, bone marrow, and brain metastases are extremely rare at diagnosis of hepatoblastoma.

16. The diagnostic work-up reveals no metastatic disease and biopsy confirms the diagnosis of hepatoblastoma. You discuss the treatment plan with the family. What of the following agents is the most important in the treatment of this malignancy?


a. Cisplatin

b. Methotrexate

c. Ifosfamide

d. Etoposide

e. Melphalan

Answer: a
Cisplatin is the key drug in the treatment of hepatoblastoma. In the US, cisplatin in combination with vincristine and 5FU is the most commonly used regimen. The PLADO regimen (cisplatin and doxorubicin) is the treatment commonly recommended by SIOPEL.


17. The patient starts treatment and shows a very good response, with a marked decrease of alpha-fetoprotein. However, evaluation after 2 cycles of treatment shows that the tumor is multinfocal and considered to be unresectable. What would be the most appropriate next step?   


a. Change chemotherapy regimen and re-evaluate

b. Consolidate with high-dose chemotherapy and autologous hematopoietic stem cell transplant

c. Continue with same chemotherapy and add irradiation

d. Continue with chemotherapy and place the child in liver transplant list 

e. Stop treatment with curative intent and start palliative measures

Answer: d
Orthotopic liver transplantation is the treatment of choice for patients with unresectable hepatoblastoma who have responded to therapy. There is no role for high-dose chemotherapy or irradiation in the treatment of unresectable hepatoblastoma.

18. Which one of the following syndromes is associated with a higher incidence of hepatoblastoma?


a. Hereditary tyrosinemia

b. Gardner syndrome

c. Klinefelter syndrome
d. Familial hemochromatosis

e. Alpha-1 anti-trypsin deficiency

Answer: b
Gardner syndrome and familial polyposis syndrome are associated with hepatoblastoma. Hereditary tyrosinemia, familial hemochromatosis, and alpha-1 anti-trypsin deficiency are associated with hepatocellular carcinoma. Klinefelter syndrome is associated with malignant germ cell tumors, but not associated with the development of liver malignancies.

19. You have been asked to follow a 2 year-old patient with Beckwith-Wiedemann syndrome. Which one of these tumors is not associated with this disease?

a. Adrenocortical carcinoma

b. Wilms tumor

c. Rhabdomosarcoma

d. High-grade glioma

e. Hepatoblastoma

Answer: d
Dysontogenic tumors in which the IGF pathway is activated, such as adrenocortical carcinoma, hepatoblastoma, Wilms tumor, and rhabdomyosarcoma, are common in children with overgrowth syndromes.

20. A 8 month old infant presents with a distended abdomen. Diagnostic work-up shows alpha-fetoprotein of 150 ng/mL, and imaging studies show a large liver mass with lung metastases. A biopsy of the mass is done; what is the most likely diagnosis?


a. Pure fetal histology hepatoblastoma

b. Hepatocellular carcinoma

c. Fibrolamellar hepatocellular carcinoma

d. Small cell undifferentiated hepatoblastoma

e. Clear cell hepatoblastoma

Answer: d
This infant with a metastatic liver mass and low AFP most likely has a small cell undifferentiated hepatoblastoma, a very aggressive neoplasm that is related to the rhabdoid tumor family. Hepatocellular carcinomas are extremely rare at this young age, and often have very high levels of AFP. Fibrolamellar hepatocellular carcinoma may have low to normal AFP, but it is extremely rare at this age. There is no such subtype as clear cell hepatoblastoma.

21. What of the next subtypes of hepatoblastoma could be treated with surgery only if diagnosed early?


a. Pure fetal histology

b. Small cell undifferentiated histology

c. Rhabdoid histology

d. Large cell histology

e. b and c

Answer: a
Pure fetal histology (PFH) is associated with a better prognosis in hepatoblastoma. Stage I PFH can be treated with surgery only, with no adjuvant chemotherapy. Small cell undifferentiated hepatoblastoma and rhabdoid tumor histology  belong to the same family of tumors and are associated with a poor outcome. There is no such subtype as large cell hepatoblastoma.


GERM CELL TUMORS


22. A 2 year-old girl is referred to you with abdominal pain, urinary retention, back pain, and leg pain. An initial work-up reveals that she has a large pelvic mass and multiple lung and bone metastases. After questioning the parents, you learn that when she was 6 months-old she had a urinary tract infection, and during the diagnostic work-up she was found to have a small pelvic mass. However, the parents refused further evaluation and never returned for control. What is the most likely diagnosis?

a. Ewing sarcoma

b. Neuroblastoma

c. Extrarenal Wilms tumor

d. Malignant germ cell tumor

e. Hepatoblastoma

Answer: d
This is a typical presentation of an untreated sacrococcygeal malignant teratoma. Malignant germ cell tumors typically metastasize to the lungs, bones, and retroperitoneal lymph nodes. It is also possible that this patient had a pelvic neuroblastoma; however, neuroblastoma very rarely metastasizes to the lungs.


23. A 2 yo boy presents with a right enlarged testes. Examination and imaging studies reveal a solid mass, with no metastatic disease, and alpha-fetoprotein is 120,000 ng/mL. An inguinal orchiectomy is performed. What is the most likely histological diagnosis?


a. Seminoma

b. Yolk sac tumor

c. Choriocarcinoma

d. Immature teratoma

e. Embryonal carcinoma

Answer: b
The presence of elevated AFP in a patient with a testicular mass is almost always diagnostic of yolk sac tumor (endodermal sinus tumor). Pure seminomas, choriocarcinomas, and embryonal carcinomas do not present with elevated AFP. Immature teratomas may be associated with a very slight elevation of AFP, but not as high as in this case.

24. The patient is brought back to your clinic 2 weeks after the surgery. He is doing very well, and repeat alpha-fetoprotein is 23,000 ng/mL. What would be your treatment recommendation at this point?


a. Retroperitoneal lymph node dissection

b. Chemotherapy

c. No treatment, and repeat alpha-fetoprotein levels in 2-4 weeks

d. Request MRI of the brain

e. Repeat imaging of the abdomen

Answer: c
AFP has a very long half-life (~ 7 days). It may take several weeks before AFP normalizes; this is an expected decline, and observation with serial AFP measurements is indicated. If AFP continues to decline to normalization, this patient would be considered to have stage I testicular disease, and observation is usually recommended.

25. A 15 yo male presents with chest pain and respiratory difficulty. A chest CT reveals a large anterior mediastinal mass, alpha-fetoprotein is 12,000 ng/mL and beta-HCG is 25 ng/mL. As you discuss the case with your residents and examine the patient, what clinical syndrome could be associated with this presentation?


a. Klinefelter syndrome

b. Li-Fraumeni syndrome

c. Isochromosome 12 p 

d. Ataxia-telangiectasia

e. Familial polyposis

Answer: a
Patients with gonadal dysgenesia such as Klinefelter syndrome are at increased risk of malignant germ cell tumors. Isochromosome 12p is a common genetic abnormality found in malignant germ cell tumors in adolescents and young adults, but this is a somatic event, not a germline defect. Ataxia telangiectasia, Li-Fraumeni syndrome, and familial polyposis are not associated with an increased incidence of germ cell tumors.

26. A 17 yo boy is diagnosed with a choriocarcinoma of the testicle with elevated beta-HCG and metastases to the retroperitoneal lymph nodes and lungs. The patient undergoes inguinal orchyectomy and starts chemotherapy. Evaluation after 4 cycles of chemotherapy shows decline of the tumor markers and complete resolution of the lung metastases. Imaging of the abdomen shows residual measurable retroperitoneal disease. What would be the most appropriate next step?


a. Continue with chemotherapy and re-evaluate after 2 more cycles

b. Stop treatment and observe

c. Consolidate with radiation therapy to the retroperitoneum

d. Laparotomy and resection of the residual retroperitoneal disease

e. Consolidate with high-dose chemotherapy and autologous hematopoietic stem cell transplant

Answer: d
This patient has high risk features (older age and metastatic disease) and a very aggressive approach must be considered. The clinical and serologic response is very good, but the presence of a residual measurable disease should prompt laparotomy and resection of the residual disease. If pathology shows no viable tumor no further therapy may be needed. However, if viable tumor is seen, additional chemotherapy is indicated.


27. A 14 post-menarchal girl presents with abdominal and secondary amenorrhea. Physical examination reveals a large pelvic mass, hirsutism, and facial hair. The parents also report that the girl’s voice is deeper. Imaging studies show a mass arising from the left ovary. As you prepare the patient for surgery, what is the most likely diagnosis?


a. Dysgerminoma

b. Ovarian carcinoma

c. Choriocarcinoma

d. Stromal sex-cord tumor

e. Yolk sac tumor

Answer: d
Stromal sex-cord tumors (Sertoli-Leydig tumors) present with virilization, and elevated levels of testosterone are commonly found. 


28. A 4- year-old boy recently underwent a left orchyectomy for a testicular mass and pathology showed yolk sac tumor. The alpha-fetoprotein serum concentration was elevated and imaging studies showed no evidence of retroperitoneal, lung, or bone disease. You elect to observe the patient, but repeat AFP after surgery and again 2 and 4 weeks later fail to show appropriate decline. What is the most appropriate next step?


a. Proceed with retroperitoneal lymph node dissection

b. Consider this patient as stage II and start chemotherapy

c. Repeat imaging studies until measurable disease is found

d. Repeat AFP levels in 6 months

e. Biopsy contralateral testicle

Answer: b
Persistent elevation of AFP after surgery (or failure to appropriate decline) indicates residual disease, even in the presence of normal imaging studies. This patient should be considered as stage II and treated accordingly. Conversely, a patient cannot be considered stage I until the tumor markers have normalized.
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RETINOBLASTOMA

1. A 2 year-old boy is referred to your pediatric oncology unit after having had an enucleation of the left eye for advanced intraocular retinoblastoma. The child is otherwise doing well, funduscopic examination of the contralateral eye is normal, and an MRI of the brain and orbits performed prior to the enucleation shows no extraocular or intracranial disease. Pathology of the enucleated specimen shows massive vitreous disease, involvement of the optic nerve head, and no choroidal invasion. What is the next step in the management of this patient?

a. Radiation therapy to the orbital socket

b. Adjuvant chemotherapy 

c. Adjuvant chemotherapy and irradiation of the orbital socket

d. Observation

e. Intra-arterial chemotherapy

Answer: D
This patient has intraocular disease with no high-risk histopathology. High-risk pathology is generally indicated by advanced extraretinal disease, such as massive choroidal invasion, scleral invasion, or involvement of the optic nerve past the lamina cribrosa. In the absence of high-risk features, observation is the most appropriate approach. Adjuvant chemotherapy is indicated for high-risk histology, and irradiation is used for extraocular disease (transscleral or orbital disease, or involvement of the optic nerve at the cut end).


2. You are being consulted regarding a baby born to a mother with history of bilateral retinoblastoma. Funduscopic examination done at one month of age is normal. While awaiting the results of the genetic testing you will tell the mother that the risk of her baby developing retinoblastoma is around: 
a. 95% 
b. 50% 
c. 25% 
d. Less than 10% 

Answer: B 
RB1 inheritance follows a typical autosomal dominant pattern. Therefore, this infant has 50% chances of inheriting the RB1 mutation. 

3. An 8 month-old girl presents with strabismus and bilateral leukocoria; funduscopic examination under anesthesia reveals bilateral group D retinoblastoma. You discuss all the treatment options with the family, including intra-arterial and systemic chemotherapy, focal treatments and radiation therapy. What of the following features will be the most important in determining the chances of ocular salvage?

a. Family history

b. Vitreous seeding

c. Location of the tumors

d. Age at diagnosis

e. Strabismus

Answer: B
Group D eyes are defined by the presence of significant seeding (vitreous or subretinal), which has been usually recognized as an adverse prognostic factor for ocular salvage. 


4. A 5 year-old survivor of bilateral retinoblastoma who was successfully treated with chemotherapy and focal treatments and no radiation presents to your clinic with headaches and vomiting; an MRI shows a midline intracranial mass. What is the most likely diagnosis of this child?

a. Medulloblastoma

b. Pineoblastoma

c. Atypical Rhabdoid Teratoid Tumor

d. Ependymoma

e. Brainstem glioma

Answer: B
Survivors of bilateral retinoblastoma have an increased risk of pineoblastoma, which occurs in up to 10-15% of the cases. It is also called trilateral retinoblastoma, and It usually occurs 2-3 years after the diagnosis of retinoblastoma; most tumors are in the pineal gland, but a small proportion of cases are supratentorial.


5. You are counseling the parents of a 10 yo girl who was treated for bilateral retinoblastoma at 18 months of age and who received radiation therapy to the left orbit. You discuss the risk of a second malignancy in the radiation field, but also inform them of the risk of tumors outside the radiation field. What is the most common second cancer outside the radiation field?

a. Osteosarcoma

b. Breast cancer

c. Rhabdomyosarcoma

d. Melanoma

e. Lung cancer

Answer: A
Osteosarcomas account for approximately 30% of second cancers and are the most common second malignancies inside and outside the irradiation fields. Approximately 50% of osteosarcomas occur within the irradiation fields and 25-30% of tumors occur in the extremities. 


6. A 12 month-old girl is sent to your consult with bilateral leukocoria. An examination under anesthesia is performed, and she is diagnosed with bilateral retinoblastoma. As you evaluate the patient further, her mother reports to you that the girl does not sit up, and seems to be more delayed in her development than her older siblings at her age. You suspect which one of the following syndromes? 
a. Edwards syndrome 
b. 1p deletion syndrome 
c. Trisomy 21 syndrome 
d. Li-Fraumeni syndrome 
e. 13q deletion syndrome 

Answer: e 
Most patients with bilateral retinoblastoma have a germline mutation of the RB1 gene. However, a small proportion of patients have a deletion of the RB1 locus at 13q14. Often times, this deletion is large enough to cause a broader syndrome (13 q- syndrome), with mental retardation and very characteristic dysmorphic features. 

7. A 6-month old infant is being evaluated for bilateral nystagmus and right eye leukocoria. An examination under anesthesia reveals a single large (7 dd) macular mass in the right eye with vitreous seeding. Examination of the left eye reveals a 4 dd macular mass, and two additional small (1-2 dd) lesions in the peripheral retina, and no evidence of vitreous seeding. An MRI shows no evidence of optic nerve involvement or extraocular extension. The ophthalmologist and you discuss the findings with the parents and evaluate all the treatment options with them. In doing so, what would be your recommendation? 
a. Bilateral irradiation 
b. Enucleation of the right eye and irradiation of the left eye 
c. Proceed with laser treatments and cryotherapy only 
d. Start systemic or intra-arterial chemotherapy and re-evaluate after one or two cycles 
e. Bilateral enucleation 

Answer: d 
This is the typical presentation of bilateral retinoblastoma, and the standard of care includes chemotherapy (systemic or intra-arterial) and aggressive focal treatments. Smaller tumors (< 1-2 dd) can be treated with focal treatments alone. While radiation therapy is very effective in the treatment of retinoblastoma, it is not used as first line of therapy, only as salvage treatment. 
8. A previously healthy 12 month-old child presents with leukocoria. As you prepare to examine the child and talk with the parents, you will consider the differential diagnosis of leukocoria. What of the following diagnoses does not present with leukocoria? 

a. Retinoblastoma 

b. Optic glioma 

c. Coats’ disease 

d. Persistence of hyperplastic primary vitreous (persistent fetal vasculature) 

e. Toxocara infection 

Answer: b 
Retinoblastoma, Coats’ disease, PHPV, and toxocara infection are all part of the differential diagnosis of leukocoria at a young age. Optic gliomas usually present at a somewhat  older age and can demonstrate optic nerve pallor but no leukocoria.
HEPATOBLASTOMA

1. An 18 month-old boy presents with an enlarged abdomen and a palpable right upper quadrant mass. Imaging studies revealed a large mass in the right liver lobe, and laboratory evaluation shows alpha-fetoprotein of 150,000 ng/mL. A CT scan of the chest is normal. The surgeon evaluates the case and determines that the tumor is not resectable. What would be the most appropriate treatment? 

a. Orthotopic liver transplantation 

b. Biopsy, start chemotherapy, and re-evaluate for surgical options 

c. Intra-arterial chemotherapy followed by resection 

d. Subtotal resection and irradiation of the residual disease 

e. Palliative care 

Answer: b 
Standard of care in such situation is to perform a biopsy for diagnosis confirmation, start chemotherapy, and re-evaluate. 
2. Which one of the following represents a good prognostic indicator in hepatoblastoma? 

a. Low-birth weight 

b. Small cell undifferentiated histology 

c. Prematurity 

d. Low alpha-fetoprotein levels 

e. Pure fetal histology 

Answer: e 
Pure fetal histology hepatoblastoma is associated with a very good outcome; patients with completely resected tumors of this histology may not require adjuvant chemotherapy. Small cell undifferentiated histology and low AFP levels are associated with worse outcome. Prematurity and low-birth weight are associated with hepatoblastoma, but do not affect outcome 
3. A 15 month-old boy is diagnosed with a large, unresectable liver mass. Alpha-fetoprotein levels are 250,000 ng/mL. As you develop a diagnostic and therapeutic plan, what would be the most relevant study to assess metastatic disease? 

a. MRI of the brain 

b. Bone scan 

c. CT of the chest 

d. Bone marrow aspirates and biopsies 

e. PET scan 

Answer: c Hepatoblastoma metastasizes to the lung, and a CT scan of the chest should always be performed before starting therapy. Bone, bone marrow, and brain metastases are extremely rare at diagnosis of hepatoblastoma. 

4. A 6 mo infant has been diagnosed with stage III hepatoblastoma. You are preparing to initiate therapy and are planning baseline organ function evaluation to monitor for treatment toxicity. What of the following tests will be important to perform prior to initiation of therapy?

a. Cholangiogram

b. Slit lamp eye examination

c. Bone age

d. Pulmonary function tests

e. Hearing test

Answer: e
Cisplatin is the key drug in the treatment of hepatoblastoma and therefore the risk of hearing loss in this patient is high. In the US, cisplatin in combination with vincristine and 5FU is the most commonly used regimen. The PLADO regimen (cisplatin and doxorubicin) is the treatment commonly recommended by SIOPEL. 


5. An 8 mo infant presents with a large abdominal mass and elevated alpha-fetoprotein. Imaging studies show diffuse liver involvement involving both lobes and a needle biopsy shows hepatoblastoma. The surgeons consider that the disease is unresectable. Evaluation after 2 cycles of chemotherapy shows very good response, but the diffuse involvement of the liver makes it unresectable. What would be the most appropriate next step? 

a. Change chemotherapy regimen and re-evaluate 

b. Consolidate with high-dose chemotherapy and autologous hematopoietic stem cell transplant 

c. Continue with same chemotherapy and add irradiation 

d. Continue with chemotherapy and place the child on the liver transplant list 

e. Stop treatment with curative intent and start palliative measures 

Answer: d 
Orthotopic liver transplantation is the treatment of choice for patients with unresectable hepatoblastoma who have responded to therapy. There is no role for high-dose chemotherapy or irradiation in the treatment of unresectable hepatoblastoma. Patients with unresectable disease should be evaluated early (preferably at diagnosis) by a liver transplant team.

6. You have been asked to see a 6 month old infant with a distended abdomen and a large right upper quadrant mass. An ultrasound performed prior to referral shows a primary liver mass, and alpha-fetoprotein is 235,000 ng/mL. As you approach the family and gather additional information, what family history would be helpful in the diagnosis of this child?

a. Li-Fraumeni syndrome

b. Familial polyposis coli

c. Hepatocellular carcinoma

d. Familial hemochromatosis

e. Familial retinoblastoma 

Answer: b
This infant most likely has hepatoblastoma. Familial polyposis syndrome and Gardner syndrome are associated with hepatoblastoma, and familial hemochromatosis is associated with hepatocellular carcinoma, which occurs at a much later age. Li-Fraumeni syndrome and familial retinoblastoma are associated with high incidence of cancer, but hepatoblastoma is not a common occurrence in those families.


7. A 4 month old infant presents with a distended abdomen. Diagnostic work-up shows alpha-fetoprotein of 70 ng/mL, and imaging studies show a large liver mass with lung metastases. A biopsy of the mass is done; what is the most likely diagnosis? 

a. Pure fetal histology hepatoblastoma 

b. Hepatocellular carcinoma 

c. Fibrolamellar hepatocellular carcinoma 

d. Small cell undifferentiated hepatoblastoma 

e. Clear cell hepatoblastoma 

Answer: d 
This infant with a metastatic liver mass and low AFP most likely has a small cell undifferentiated hepatoblastoma, a very aggressive neoplasm that is related to the rhabdoid tumor family. Hepatocellular carcinomas are extremely rare at this young age, and often have very high levels of AFP. Fibrolamellar hepatocellular carcinoma may have low to normal AFP, but it is extremely rare at this age. There is no such subtype as clear cell hepatoblastoma. 

8. You are seeing an 11 mo infant who presented with abdominal distension and elevated alpha-fetoprotein; imaging studies showed a well defined mass in the left lobe of the liver. Metastatic work-up was negative, he underwent surgery and a complete resection, with negative margins was achieved. The preliminary diagnosis is hepatoblastoma. As you discuss management issues with the parents, you mention that there is a possibility of no further therapy if the final pathology shows what histologic subtype?

a. Pure fetal histology

b. Small cell undifferentiated histology

c. Rhabdoid histology

d. Large cell histology

e. Embryonal histology



Answer: a 
Pure fetal histology (PFH) is associated with a better prognosis in hepatoblastoma. Stage I PFH can be treated with surgery only, with no adjuvant chemotherapy. Small cell undifferentiated hepatoblastoma and rhabdoid tumor histology belong to the same family of tumors and are associated with a poor outcome. There is no such subtype as large cell hepatoblastoma. 
GERM CELL TUMORS

1. A 2 year-old girl is referred to you with abdominal pain, urinary retention, back pain, and leg pain. An initial work-up reveals that she has a large pelvic mass and multiple lung and bone metastases. After questioning the parents, you learn that when she was 6 months-old she had a urinary tract infection, and during the diagnostic work-up she was found to have a small calcified pelvic mass. However, the parents refused further evaluation and never returned for control. What is the most likely diagnosis? 

a. Ewing sarcoma 

b. Neuroblastoma 

c. Extrarenal Wilms tumor 

d. Malignant germ cell tumor 

e. Hepatoblastoma 

Answer: d 
This is a typical presentation of an untreated sacrococcygeal malignant teratoma. Malignant germ cell tumors typically metastasize to the lungs, bones, and retroperitoneal lymph nodes. It is also possible that this patient had a pelvic neuroblastoma; however, neuroblastoma very rarely metastasizes to the lungs. 

2. A 2 yo boy presents with a right enlarged testes. Examination and imaging studies reveal a solid mass, with no metastatic disease, and alpha-fetoprotein is 120,000 ng/mL. An inguinal orchiectomy is performed. What is the most likely histological diagnosis? 

a. Seminoma 

b. Yolk sac tumor 

c. Choriocarcinoma 

d. Immature teratoma 

e. Embryonal carcinoma 

Answer: b 
The presence of elevated AFP in a patient with a testicular mass is almost always diagnostic of yolk sac tumor (endodermal sinus tumor). Pure seminomas, choriocarcinomas, and embryonal carcinomas do not present with elevated AFP. 
Immature teratomas may be associated with a very slight elevation of AFP, but not as high as in this case. 

3. A 15 yo male presents with chest pain and respiratory difficulty. A chest CT reveals a large anterior mediastinal mass, alpha-fetoprotein is 12,000 ng/mL and beta-HCG is 25 ng/mL. As you discuss the case with your residents and examine the patient, what clinical syndrome could be associated with this presentation? 

a. Klinefelter syndrome 

b. Li-Fraumeni syndrome 

c. Isochromosome 12 p 

d. Ataxia-telangiectasia 

e. Familial polyposis 

Answer: a 
Patients with gonadal dysgenesia such as Klinefelter syndrome are at increased risk of malignant germ cell tumors. Isochromosome 12p is a common genetic abnormality found in malignant germ cell tumors in adolescents and young adults, but this is a somatic event, not a germline defect. Ataxia telangiectasia, Li-Fraumeni syndrome, and familial polyposis are not associated with an increased incidence of germ cell tumors. 

4. A 14 post-menarchal girl presents with abdominal and secondary amenorrhea. Physical examination reveals a large pelvic mass, hirsutism, and facial hair. The parents also report that the girl’s voice is deeper. Imaging studies show a mass arising from the left ovary. As you prepare the patient for surgery, what is the most likely diagnosis? 

a. Dysgerminoma 

b. Ovarian carcinoma 

c. Choriocarcinoma 

d. Stromal sex-cord tumor 

e. Yolk sac tumor 

Answer: d 
Stromal sex-cord tumors (Sertoli-Leydig tumors) present with virilization, and elevated levels of testosterone are commonly found. Inhibin levels are also usually elevated and are a good marker for diagnosis and follow-up.

5. A 4- year-old boy recently underwent a left orchiectomy for a testicular mass and pathology showed yolk sac tumor. The alpha-fetoprotein serum concentration was elevated and imaging studies showed no evidence of retroperitoneal, lung, or bone disease. You elect to observe the patient, but repeat AFP after surgery and again 2 and 4 weeks later fail to show appropriate decline. What is the most appropriate next step? 

a. Proceed with retroperitoneal lymph node dissection 

b. Consider this patient as stage II and start chemotherapy 

c. Repeat imaging studies until measurable disease is found 

d. Repeat AFP levels in 6 months 

e. Biopsy contralateral testicle 

Answer: b 
Persistent elevation of AFP after surgery (or failure to appropriate decline) indicates residual disease, even in the presence of normal imaging studies. This patient should be considered as stage II and treated accordingly. Conversely, a patient cannot be considered stage I until the tumor markers have normalized 
6. You are seeing for first time 3 week-old infant who was born with a large sacrococcygeal mass, which was completely resected at 7 days of age. Pathology showed immature teratoma. On the day of the visit, the alpha-fetoprotein is 11,000 ng/mL What would be your recommendation for future management?
a. Adjuvant chemotherapy with 4 cycles of cisplatin, etoposide, and bleomycin
b. Adjuvant chemotherapy with 4 cycles of carboplatin, etoposide and bleomycin
c. Observation
d. Retroperitoneal lymph node dissection
e. Radiation therapy to tumor bed

Answer: c
Patients with stage I immature teratomas do not require additional therapy. In this case, the elevated levels of AFP are normal for age and do not represent active disease
