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Neuroblastoma and Wilms Tumor Questions

All by Cohn
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1. A 6 month old infant is seen in your clinic for evaluation of hepatomegaly.  Physical examination is entirely normal except for an enlarged liver that extends to the umbilicus.  Computed tomography scan demonstrates a normal neck and chest, hepatomegaly, and a right adrenal mass measuring 3cm X 5cm X 2cm.  Bilateral bone marrow aspirates and biopsies are negative for tumor.  To determine the INSS stage of disease which of the following tests must be performed:    

a. Bone Scan 

b. Lumbar puncture

c. Tumor cell ploidy

d. MYCN copy number

e. Urine catecholamines

2. You are consulted to evaluate a 2 year old with ataxia and opsoclonus.  Physical examination is normal with the exception of the neurologic findings.  Magnetic resonance scan of the head is normal.  Chest radiograph reveals a mediastinal mass.  The most likely diagnosis is:

a. T-cell lymphoma

b. Teratoma

c. Hodgkin’s Disease

d. Neuroblastoma

e. Thyroid carcinoma

3. You are consulted to see a newborn infant with an abdominal mass in the nursery.  At birth the baby was noted to have hemihypertrophy, macroglossia, and an abdominal mass.  Ultrasound reveals a renal mass.  Molecular studies performed on the tumor mass are likely to reveal:

a. LOH at 11p13

b. LOH at 11p15 

c. MYCN amplification

d. LOH at 13q14

e. Trk A expression

4. A 2 year old boy is admitted to the hospital for with an abdominal mass and bone pain.  Computed tomography scan reveals an 8 cm adrenal mass that crosses the midline.  Biopsy of the tumor reveals small round blue cells, and tumor cells are seen in the bone marrow aspirate and biopsy.  A bone scan demonstrates multiple bone lesions in the spine and long bones.  Molecular studies on this tumor are likely to reveal:

a. LOH of 11p13

b. Retinoblastoma gene mutation

c. Triploidy

d. P53 mutation

e. MYCN amplification

5. An infant with Horner’s Syndrome is seen in optholmology clinic.  A chest radiograph reveals a mass in the posterior mediastium and you are consulted. Computed tomography scan, bone scan, and mIBG scan demonstrate a unilateral posterior mediastinal tumor that is 3 cm is diameter.  No intraspinal extension is seen.  No other abnormalites are detected.  Bilateral bone marrow aspirate and biopsies are negative for tumor cells.  The tumor is completely resected and all lymph nodes are negative for disease.  Further treatment should include:

a. chemotherapy

b. radiotherapy

c. myeloablative therapy and stem cell rescue

d. retinoic acid

e. close observation
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6. A 6-month-old infant is seen in your clinic for evaluation of hepatomegaly.  Physical examination is entirely normal except for an enlarged liver that extends to the umbilicus.  Computed tomography scan demonstrates a normal neck and chest, hepatomegaly, and a right adrenal mass measuring 3cm X 5cm X 2cm.  Bilateral bone marrow aspirates and biopsies are negative for tumor.  To determine the INSS stage of disease which of the following tests must be performed:    

f. Bone Scan *

g. Lumbar puncture

h. Tumor cell ploidy

i. MYCN copy number

j. Urine catecholamines

7. You are consulted to evaluate a 2-year-old with ataxia and opsoclonus.  Physical examination is normal with the exception of the neurologic findings.  Magnetic resonance scan of the head is normal.  Chest radiograph reveals a mediastinal mass.  The most likely diagnosis is:

f. T-cell lymphoma

g. Teratoma

h. Hodgkin’s Disease

i. Neuroblastoma*

j. Thyroid carcinoma

8. You are consulted to see a newborn infant with an abdominal mass in the nursery.  At birth the baby was noted to have hemihypertrophy, macroglossia, and an abdominal mass.  Ultrasound reveals a renal mass.  Molecular studies performed on the tumor mass are likely to reveal:

f. LOH at 11p13

g. LOH at 11p15 *

h. MYCN amplification

i. LOH at 13q14

j. Trk A expression

9. A 2-year-old boy is admitted to the hospital with an abdominal mass and bone pain.  Computed tomography scan reveals an 8 cm adrenal mass that crosses the midline.  Biopsy of the tumor reveals small round blue cells, and tumor cells are seen in the bone marrow aspirate and biopsy.  A bone scan demonstrates multiple bone lesions in the spine and long bones.  Molecular studies on this tumor are likely to reveal:

f. LOH of 11p13

g. Retinoblastoma gene mutation

h. Triploidy

i. P53 mutation

j. MYCN amplification* 

10. An infant with Horner’s Syndrome is seen in optholmology clinic.  A chest radiograph reveals a mass in the posterior mediastium and you are consulted. Computed tomography scan, bone scan, and mIBG scan demonstrate a unilateral posterior mediastinal tumor that is 3 cm is diameter.  No intraspinal extension is seen.  No other abnormalities are detected.  Bilateral bone marrow aspirate and biopsies are negative for tumor cells.  The tumor is completely resected and all lymph nodes are negative for disease.  Which of the following treatments will you now recommend?

f. chemotherapy

g. radiotherapy

h. myeloablative therapy and stem cell rescue

i. retinoic acid

j. close observation*

11. You have been asked to see a 4-year-old boy with an abdominal mass.  The child’s mother noted the mass while she was bathing her child.  He has been completely asymptomatic.  On physical examination the child appears well and his exam is normal with the exception of a large right-sided mass that does not cross the midline and is non-tendor.  A CBC shows a mild anemia but the white blood cell count and platelets are normal.  A urine analysis demonstrates 5-10 RBCs and 0-2 WBCs.  Which of the following tests is the most appropriate next step in the evaluation of this patient?

a. abdominal ultrasound*

b. bone marrow

c. serum iron

d. urine culture

e. skeletal survey

12. A prenatal ultrasound has revealed an adrenal mass in an infant of a 39 year old mother.  The prenatal ultrasound is otherwise normal.  At birth an ultrasound is repeated and a cystic adrenal mass, approximately 2 cm is diameter is seen.  A CT of the chest, abdomen and pelvis is performed and adrenal mass is again visualized.  There are not other masses or abnormalities noted.  The infant’s exam is completely normal and the mass cannot be palpated.  You explain to the family that their child most likely has neuroblastoma and recommend further testing to determine the extent of disease.  No evidence of metastatic disease to the bone or bone marrow is identified.  Which of the following treatment options do you now recommend?

a. surgical resection followed by chemotherapy

b. surgical resection followed by radiation

c. chemotherapy

d. close observation*

e. radiation therapy

1. A

2. D

3. B

4. E

5. E

6. A

7. D
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1. A 3 year old girl is referred to you for evaluation of an abdominal mass.  The patient’s mother detected the mass while she was bathing her child.  The child is well appearing, but has a 8 cm, firm mass in the abdomen that crosses the midline.  CBC is normal but a urinanalysis reveals 10-15 RBCs.  The most likely diagnosis is:

a) neuroblastoma

b) Wilms tumor*

c) Hepatoblastoma

d) Burkitt’s lymphoma

e) Mesoblastic Nephroma

Explanation: Wilms tumors frequently present as asymptomatic abdominal masses, and 20-30% will have hematuria.  

2.  
You have been following a 2-year child with Beckwith-Weidemann Syndrome with ultrasounds of the abdomen every 3 months.    On the most recent scan a renal mass is detected.  The most likely genetic abnormality of this renal tumor is:


      
      a) MYCN amplification


      b) LOH 14q

                  c) LOH 11p15*

                  d) LOH 11p13

                  e) LOH 11q

Explanation: In Wilms tumors that develop in patients with Beckwith-Wiedeman Syndrome there is invariable loss of the maternal 11p15 allele and/or duplication of the paternal chromosome 11p15.  LOH of 11p13 is seen in patients with WAGR syndrome.  The other genetic abnormalities are seen in neuroblastoma.

3.   You are caring for a child who was just diagnosed with Stage II Wilms 

tumor.  The patient’s treatment will be stratified according to which of the following?

a) Age at diagnosis

b) Size of the tumor

c) Tumor histology*

d) MYCN status

e) Serum ferritin

Explanation: Treatment is stratified according to tumor histology.  More intensive chemotherapy and radiation is used if the tumor contains diffuse anaplasia.

4.   An infant with hepatomegaly and “blueberry muffin” skin lesions presents to the hospital.  The patient appears well, but has tachypnea.  Ultrasound reveals a supra-renal mass in addition to the hepatomegaly.  Blood counts are normal and bone marrow aspirates and biopsies reveal no tumor cells.  Bone scan is negative.   Which of the following statements are true?

a) This baby most likely has stage 4S neuroblastoma and should be closely observed

b) This baby most likely has hepatoblastoma and should be treated with chemotherapy

c) This baby most likely has stage 4 neuroblastoma and should be treated with chemotherapy

d) MYCN status must be known before the patient can be staged

e) MYCN status must be known before treatment decisions can be made.*

Explanation:  The child has the clinical features of stage 4S neuroblastoma.  While many 4S tumors will spontaneously regress without adjuvant therapy, infants with stage 4S tumors that are MYCN amplified are considered high-risk and treated with intensive multimodal therapy.

5.  You are caring for a 2 year old patient who presents with back pain and lower extremity weakness.  CT scan demonstrates a paraspinal dumbell mass that is compressing the cord at L2.  The most likely diagnosis is:

 a) neuroblastoma*

 b) lymphoma

 c) Ewing’s sarcoma

 d) Wilms tumor

Explanation: Although any of these tumors can present with symptoms related to cord compression, in a 2 year old, the most likely diagnosis is neuroblastoma.  

6.  A 3 year old patient presents with anemia, fever, bone pain, and a supra-renal abdominal mass.  A bone marrow aspirate reveals rosettes of small round blue cells. Which of the following statements is true.


a) no further information is needed to make the diagnosis of neuroblastoma


b) this child most likely has Wilms tumor

c) a bone scan is needed to confirm the diagnosis of high-risk neuroblastoma in this patient


d) a CT scan is sufficient to confirm the diagnosis of neuroblastoma 


e) the diagnosis of neuroblastoma can not be confirmed with this information*

Explanation: According to INSS recommendations the diagnosis of neuroblastoma requires either the presence of characteristic histolopathologic features of tumor tissue or the presence of tumor cells in a bone marrow aspirate/biopsy accompanied by elevated levels of urinary catecholamines.  

7.  Treatment of neuroblastoma is stratified according to patient risk.  Which of the following patients would be classified as high-risk.


a)  2 year old boy with a stage 2B tumor with unfavorable histology

b) newborn infant with skin lesions and tumor metastatic to the liver, bone marrow, and bone

c) 4 year old girl with Horner’s syndrome and a stage 1 neuroblastoma that is diploid and has unfavorable histology


d) 8 month old infant with a stage 3 tumor that is MYCN amplified* 


e) 4 year old patient with a stage 3 tumor with favorable histology

Explanation: The only child that meets the criteria for high-risk disease according to the COG schema is d.

GEORGE: I don’t like question 8 because I believe there is no reason to get a CXR if you are getting a Chest CT. The Wilms tumor people still seem to be stuck on this issue. NWTS V still lists both on the initial evaluation, but it seems crazy to me. The question would be acceptable to me if we deleted the CXRs from the answer.

9. A number of prognostic factors have been identified for patients with Wilms tumor.  Which of the following have been shown to be associated with more clinically aggressive disease?

a) Wilms tumor with 11qLOH

b) Wilms tumor with MYCN amplification

c) Stage 1 Wilms tumor with diffuse anaplasia*

d) Stage 3 Wilms tumor with high MKI

e) Wilms tumor with low TRK A expression

Explanation: Recent results of the NWTS 5 study have shown that patients with stage 1 tumors with diffuse anaplasia have a 4-yr EFS 68.4%, which is significantly worse that patients with stage 1 tumors with favorable histology.  The other answers include factors that are prognostic for neuroblastoma.

10. You have been following a patient with aniridia and mental retardation with serial abdominal ultrasounds.  Which of the following statements regarding this patient is true?

a) Constitutional karyotype will demonstrate deletions within the short arm of one copy of chromosome 11, which overlapped at band p15

b) This patient has a contiguous gene syndrome which includes the PAX6 gene*

c) This patient will eventually develop a Wilms tumor

d) This patient will eventually develop a neuroblastoma

e) This patient will also have hemi-hypertrophy

Explanation: The correct answer is b.  Patients with WAGR syndrome have a continguous gene syndrome that includes the  PAX6 gene which is the “aniridia gene.”  Wilms tumor is associated with WAGR, and ~30% will develop this tumor.  However, C is incorrect because not ALL patients with WAGR develop Wilms tumor.  A in incorrect because in WAGR, the deletions are within the short arm of 11p13.  WAGR is not associated with hemi-hypertrophy.
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Neuroblastoma and Wilms Tumor

Susan L. Cohn, MD

1.
You are consulted to see a 6-month-old male who was noted to have an abdominal mass by his pediatrician on routine exam. The patient had a history of Hirschsprung disease in the neonatal period and was treated surgically with good results. The patient has otherwise been well. Computed tomography scan demonstrates a mass in the pelvis that is midline, measuring 3 cm x 4 cm x 2 cm. No other masses are seen. Bone scan and bilateral bone marrow aspirate and biopsies are normal. The most likely diagnosis is:


A.
embryonal rhabdomyosarcoma t(2;13)(q35;q14)


B.
alveolar rhabdomyosarcoma with t(2;13)(q35;q14)


C.
neuroblastoma with MYCN amplification


D.
neuroblastoma with a germline heterozygous PHOX2B mutation


E.
neuroblastoma with a germline homozygous PHOX2B mutation

Answer: D

Explanation: Neuroblastoma is associated with other genetically determined congenital malformations of the neural-crest origin, including Hirschsprung disease and/or congenital central hypoventilation syndrome (CCHS; Odine’s curse). Mutations in the paired-like homeobox 2B (PHOX2B) gene have been shown to cause CCHS and CCHS associated with Hirschbrung disease, with an autosomal-dominant mode of inheritance. Heterozygous germline PHOX2B mutations have also been detected in patients with neuroblastoma associated with Hirschsrung disease and/or CCHS. Rarely, germline PHOX2B mutations have been detected in children with familial neuroblastoma. It is unlikely that this infant, who is clinically well and appears to have a localized neuroblastoma, has MYCN-amplified neuroblastoma.

2.
A 3-year-old boy is referred to you after a right-sided abdominal mass that encases the mesenteric vessels (6 cm in diameter) was seen on a computed tomography scan at an outside hospital. The patient has been irritable for the past several days, and, according to his mother, he wants to be carried rather than walk. The patient has had no previous illnesses and there is no history of cancer in the family. He has had low-grade fevers and a decrease in appetite. Laboratory studies reveal anemia (Hg of 8 gm/dl) and elevated LDH. Bone marrow aspirate and biopsy reveal “clumps” of small, round blue cells. Genetic studies of these tumor cells are likely to reveal:


A.
11p13 LOH


B.
PHOX 2B mutation


C.
t(2;13)(q35;q14)


D.
P53 mutation


E.
1p LOH

Answer: E

Explanation: The patient has high-risk neuroblastoma. Approximately 50% of patients with high-risk disease have tumors that are MYCN amplified. 1p LOH is significantly associated with MYCN amplification. LOH of 11p13 is seen in a subset of Wilms tumor, and t(2;13)(q35;q14) is found in alveolar rhabdomyosarcoma. P53 mutations are generally not seen in newly diagnosed neuroblastoma.

3.
You are consulted to see a newborn infant in the nursery with abdominal distension. The patient has normal vital signs and is nursing well. A computed tomography scan demonstrates hepatomegaly and a right adrenal mass measuring 3 cm x 5 cm x 2 cm. Bilateral bone marrow aspirates and biopsies are negative for tumor. A bone scan is negative. Uptake is seen in the liver and adrenal mass on a metaiodobenzylguanidine (MIBG) scan To determine the risk-group and optimal treatment for this infant, the following tests are needed: 


A.
Lumbar puncture


B.
Tumor biopsy to analyze MYCN status


C.
Urine catecholamines


D.
Tumor biopsy to analyze chromosome 11p13 status


E.
Tumor biopsy to analyze chromosome 1p and 16q status

Answer: B

Explanation: This infant has INSS stage 4S neuroblastoma. Infants with favorable biology (nonamplified MYCN, hyperdiploidy, and favorable histology) who are asymptomatic are classified as low risk. These tumors have a high rate of spontaneous regression and frequently no adjuvant chemotherapy is needed. Genetic analysis of 11p13, 1p, and 16q is needed for Wilms tumor risk stratification.

4.
You have been performing abdominal ultrasounds every 3 months on a male infant born with anirida. The child has evidence of developmental delay, but is otherwise healthy. There are no genital-urinary track abnormalities on physical exam. At 3 years of age, a renal mass is identified. Computed tomography scan reveals a localized renal mass with no evidence of lung lesions. Molecular studies performed on the tumor mass are likely to reveal:


A.
WT1 mutation


B.
Loss of imprinting at 11p15.5 


C.
MYCN amplification


D.
13q14 LOH


E.
11q LOH

Answer: A

Explanation: This patient with WAGR syndrome has a heterozygous germline deletion at chromosome 11p13, which encompasses both PAX6, the gene responsible for aniridia, and WT1, the first gene identified in the development of Wilms tumor. A “second-hit” mutation within the WT1 gene is found in Wilms tumors that develop in patients with WAGR syndrome. Loss of imprinting at 11p15.5 is associated with Beckwith-Wiedemann syndrome and a significant risk of Wilms tumor.

5.
You have been asked to see a 4-year-old boy with an abdominal mass. The child appears clinically well. On physical examination a large right-sided mass that does not cross the midline and is not tender is seen. An ultrasound reveals a renal mass. Preoperative evaluation should include a:


A.
Bone scan


B.
Metaiodobenzyguanidine scan


C.
Bone marrow


D.
Coagulation studies


E.
Brain MRI

Answer: D

Explanation: The differential for this renal mass includes Wilms tumor, Rhabdoid tumor, renal-cell carcinoma, and clear-cell sarcoma. Acquired von Willebrand disease occurs in about 8% of patients with Wilms tumor and may result in surgical bleeding. Bone scan is indicated postoperatively on all children with clear-cell sarcoma and renal-cell carcinoma. Brain imaging is indicated postoperatively in patients with clear-cell sarcoma, rhabdoid tumor of the kidney, or renal-cell carcinoma, since they are associated with intracranial metastases or second primary malignant tumors.

6.
A routine prenatal ultrasound reveals an adrenal mass in a 34-week fetus. Following birth, the ultrasound was repeated, and an abdominal mass that did not cross midline was detected. A computed tomography scan demonstrated the adrenal mass, but no other sites of disease. No skeletal or bone marrow disease was detected by metaiodobenzylguanidine scan (MIBG). The surgeon was not able to completely resect the tumor, and only 80% of the tumor was removed. Lymph nodes were resected and shown to be involved with disease. Pathology revealed unfavorable histology neuroblastoma. The tumor lacked MYCN-amplification and was diploid. According to the Children’s Oncology Group (COG) criteria, this patient has:


A.
High-risk disease 


B.
Low-risk disease


C.
Intermediate-risk disease


D.
Insufficient information is provided to determine risk group

Answer: B

Explanation: This is an infant with INSS stage 2B neuroblastoma that lacks MYCN amplification. More than 50% of the tumor was resected.

7.
A 5-year-old girl is referred to you for evaluation of an abdominal mass. The child appears well, but she is hypertensive with a blood pressure of 140/80. Physical exam reveals a firm abdominal mass that is palpated on the left side of the abdomen. CBC is normal and the patient has normal chemistries, LDH, and uric acid. The urine analysis reveals 10-15 RBCs. The most likely diagnosis is:


A.
Neuroblastoma


B.
Wilms tumor


C.
Hepatoblastoma


D.
Burkitt’s lymphoma


E.
Mesoblastic nephroma

Answer: B

Explanation: The correct answer is b. Wilms tumors frequently present as asymptomatic abdominal masses, and 20%-30% will have hematuria. Hypertension is also seen is some patients.

8.
You have been following a 2-year-old child who was born with an omphalocele, macroglossia, and hepatomegaly. The child is clinically well, but has been followed with serial abdominal ultrasounds. The most recent ultrasound revealed a left-sided renal mass. The most likely genetic abnormality of this renal tumor is:


A.
Loss of imprinting at 11p13


B.
14q LOH


C.
Loss of imprinting at 11p15


D.
Germline PHOX2B mutation


E.
11q LOH

Answer: C

Explanation: In Wilms tumors that develop in patients with Beckwith-Wiedemann syndrome, there is invariable loss of the maternal 11p15 allele and/or duplication of the paternal chromosome 11p15. LOH of 11p13 is seen in a subset of patients with sporadic Wilms tumors and in patients with WAGR syndrome. The other genetic abnormalities are seen in neuroblastoma.

9.
Treatment of neuroblastoma is stratified according to patient risk. Which of the following patients has intermediate-risk neuroblastoma?


A.
2-year-old boy with a stage 1 neuroblastoma with unfavorable histology, nonamplified MYCN, and diploid DNA index


B.
Newborn infant with a primary adrenal neuroblastoma with metastatic disease to the liver, bone marrow, and bone


C.
4-year-old girl with Horner’s syndrome and a left-sided locoregional neck mass that was partially resected (> 80% resection). Pathology revealed unfavorable histology neuroblastoma with evidence of lymph node disease. The tumor is diploid and non-MYCN amplified.


D.
8-month-old infant with a stage 3 tumor that has unfavorable histology, diploidy, 1p LOH, and MYCN amplification


E.
4-year-old patient with a stage 3 tumor with unfavorable histology

Answer: B

Explanation: The only child that meets the criteria for intermediate-risk disease according to the COG schema is the patient described in b.

10.
You have been asked to see n 6 month old with Horner’s Syndrome. A chest radiograph reveals a mass in the posterior mediastium. Computed tomography scan, bone scan, and mIBG scan demonstrate a unilateral posterior mediastinal tumor without evidence of metastatic disease. No intraspinal extension is seen. Bilateral bone marrow aspirate and biopsies are negative for tumor cells. The tumor is completely resected and all lymphnodes are negative for disease. The tumor lacks MYCN amplification, is diploid and has unfavorable histology. This patient is 


A.
Intermediate risk and should receive chemotherapy


B.
Low risk and should receive radiotherapy


C.
Intermediate risk and should be observed with no further therapy.


D.
Low risk and should receive retinoic acid


E.
Low risk and should be observed with no further therapy

Answer: E

Explanation: The patient has stage 1 disease and is low risk. 
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John M. Maris, MD
1. 
You have been asked to see a six-month old boy with Horner’s Syndrome. A chest radiograph shows a mass in the superior posterior mediastinum. Computed tomography scan and 123I-MIBG scintigraphy confirm the unilateral posterior mediastinal tumor that is MIBG avid, and there is no evidence of metastatic disease. No intraspinal extension is seen. Bilateral bone marrow aspirate and biopsies are negative for tumor cells. The tumor is completely resected and all lymph nodes are negative for disease. The tumor lacks MYCN amplification, is diploid and has unfavorable histology. Which statement is most accurate? 

A.
The patient has intermediate-risk disease and should receive chemotherapy

B.
The patient has low-risk disease and should receive radiotherapy

C.
The patient has intermediate-risk disease and should be observed with no cytotoxic therapy.

D.
The patient has low-risk disease and should receive retinoic acid

E.
The patient has low-risk disease and should be observed with no cytotoxic therapy

Answer: E

Explanation: The patient has stage 1 neuroblastoma and is low-risk. Low risk neuroblastoma has an outstanding survival probability, even with the adverse prognostic features of diploidy and unfavorable histology. Management of cases like this with MYCN amplification remains controversial, but recent evidence suggests that observation would also likely be the best clinical decision.

2. 
Treatment of neuroblastoma is stratified according to patient risk. Which of the following patients would be considered intermediate-risk according to both the Children’s Oncology Group and International Neuroblastoma Risk Group systems?

A.
 A 2-year-old boy with a stage 1 neuroblastoma with unfavorable histology, nonamplified MYCN, and diploid DNA index

B.
Newborn infant with a primary adrenal neuroblastoma with metastatic disease to the liver, bone marrow, and bone

C.
4-year-old girl with Horner’s syndrome and a left-sided locoregional neck mass that was partially resected (> 80% resection). Pathology revealed unfavorable histology neuroblastoma with evidence of lymph node disease. The tumor is diploid and non-MYCN amplified.

D.
8-month-old infant with a stage 3 tumor that has unfavorable histology, diploidy, 1p LOH, and MYCN amplification

E.
4-year-old patient with a stage 3 tumor with unfavorable histology

Answer: B
Explanation: Both the COG and INSS consider infants with Stage 4 disease as intermediate-risk. Recent studies show >80% 3 year event free survival probability, and >90% 3 year overall survival probability, in this group with eight cycles of moderate intensity chemotherapy (Baker, et al, NEJM 2010).
3. 
An infant with hepatomegaly and “blueberry muffin” skin lesions presents to the hospital.  The patient appears well, but has tachypnea. Ultrasound reveals a supra-renal mass in addition to the hepatomegaly.  Blood counts are normal and bone marrow aspirates and biopsies reveal no tumor cells.  Bone scan is negative. Which of the following statements can be considered true with the information provided?

a) This baby most likely has stage 4S neuroblastoma and should be closely observed

b) This baby most likely has hepatoblastoma and should be treated with chemotherapy

c) This baby most likely has stage 4 neuroblastoma and should be treated with chemotherapy

d) MYCN status must be known before the patient can be staged

e) MYCN status must be known before treatment decisions can be made
Answer E
Explanation: The child has the clinical features of stage 4S neuroblastoma.  While many 4S tumors will spontaneously regress without adjuvant therapy, infants with stage 4S tumors that are MYCN amplified are considered high-risk and should be treated with intensive multimodal therapy.

4.  You are caring for a 2 year old patient who presents with back pain and lower extremity weakness.  CT scan demonstrates a paraspinal dumbell mass that is compressing the cord at L2.  The most likely diagnosis is:

 a) neuroblastoma
 b) lymphoma

 c) Ewing’s sarcoma

 d) Wilms tumor

Answer A

Explanation: Neuroblastoma, Ewing’s sarcoma and lymphomas can each present with signs of cord compression. However, neuroblastoma is by far the most likely of these entities to present in a two year old. 
5.
A routine prenatal ultrasound reveals an adrenal mass in a 34-week fetus. Following birth, the ultrasound was repeated, and an abdominal mass that did not cross midline was detected. A computed tomography scan demonstrated the adrenal mass, but no other sites of disease. No skeletal or bone marrow disease was detected by metaiodobenzylguanidine scan (MIBG). The surgeon performed an incomplete resection (80% of the tumor was removed) and regional lymph nodes were resected and shown to be involved with disease. Pathology revealed unfavorable histology neuroblastoma. The tumor lacked MYCN-amplification and was diploid. According to the Children’s Oncology Group (COG) criteria, this patient has:

A.
High-risk disease 


B.
Low-risk disease


C.
Intermediate-risk disease


D.
Insufficient information is provided to determine risk group

Answer: B
Explanation: This is an infant with INSS stage 2B neuroblastoma that lacks MYCN amplification. According to recent data, it is safe to observe such cases without chemotherapy and risk for recurrence is no greater than 20%, and most recurrences can be cured with surgery and/or moderate dose chemotherapy.

6.
You are asked to see a child with neuroblastoma who also has Hirschsprung disease. On family history, it is discovered that the mother also had Hirschsprung disease and a maternal uncle was treated for a low stage neuroblastoma. Which of the following genes is most likely to be mutated in this family.

A. ALK

B. TP53 (p53)

C. PHOX2B

D. WT1

Answer C

Explanation: Familial neuroblastomas arise in kindreds with mutations in ALK or PHOX2B. However, mutations in PHOX2B also contribute to Hirschsprung disease and central congenital hypoventilation syndrome. Neuroblastoma arising with either of these two conditions almost always are associated with missense or triplet repeat expansion mutations in PHOX2B.
7.
A patient with high-risk neuroblastoma has recently completed multi-agent chemotherapy including an autologous stem cell transplantation and is in a complete remission. The tumor was completely resected during the induction phase of chemotherapy, and all bone and bone marrow metastatic disease is no longer detectable using MIBG scintigraphy and bilateral bone marrow aspiration/biopsy. There have been no unanticipated toxicities. The child just completed external beam radiation therapy to the primary tumor site (21 Gy). Subsequent therapy should include:


A.
No further therapy.


B.
Isotretinoin for 6 months.


C. 
Immunotherapy with ch14.18 combined in alternating cycles with GM-CSF and IL2


D. 
Immunotherapy with ch14.18 combined in alternating cycles with GM-CSF and IL2 and concomitant isotretinoin for 6 months
Answer D

Explanation. A recent Phase 3 study demonstrated a 20% 2 year event free survival advantage for children with high-risk neuroblastoma in first complete or very good partial response receiving the combined immunotherapy and isotretinoin regimen (D) compared to isotretinoin alone (Yu, et al. NEJM 2010).

8. 
Cure rates for children with high-risk neuroblastoma whom have relapse after myeloablative chemotherapy with stem cell rescue are:

A. 60-80%

B. 40-60%

C. 20-40%

D. <10%

Answer D

Explanation. Relapsed high-risk neuroblastoma following transplant remains a largely incurable disease. There has been tremendous progress in improving duration of survival following relapse, but new therapies are urgently need to address this group of patients
Wilms
9.
A number of prognostic factors have been identified for patients with Wilms tumor.  Which of the following tumor specific factors has been shown to be associated with more clinically aggressive disease?

f) 11qLOH

g) MYCN amplification

h) Diffuse anaplasia
i) High MKI

j) Low TRK A expression

Answer C. 

Explanation: Recent results of the NWTS 5 study have shown that patients with stage 1 tumors with diffuse anaplasia have a 4-yr EFS 68.4%, which is significantly worse that patients with stage 1 tumors with favorable histology.  The other answers include factors that are prognostic for neuroblastoma.

10.
A 3 year old girl is referred to you for evaluation of an abdominal mass. The patient’s mother detected the mass while she was bathing her child. The child is well appearing, but has a 8 cm, firm mass in the abdomen that crosses the midline. CBC is normal but a urinanalysis reveals 10-15 RBCs.  The most likely diagnosis is:
f) neuroblastoma

g) Wilms tumor
h) Hepatoblastoma

i) Burkitt’s lymphoma

j) Mesoblastic Nephroma

Answer B

Explanation: Wilms tumors frequently present as asymptomatic abdominal masses, and 20-30% will have hematuria.

11.
You have been following a patient with aniridia and mental retardation with serial abdominal ultrasounds.  Which of the following statements regarding this patient is true?

a) Constitutional karyotype will demonstrate deletions within the short arm of one copy of chromosome 11, which overlapped at band p15

b) This patient has a contiguous gene deletion syndrome which includes PAX6
c) This patient will eventually develop a Wilms tumor

d) This patient will eventually develop a neuroblastoma

e) This patient will also have hemi-hypertrophy

Answer B.

Explanation: Patients with WAGR syndrome have a contiguous gene deletion syndrome that includes the  PAX6 gene which is involved in the normal formation of the iris.  Wilms tumor is associated with WAGR, and ~30% will develop this tumor. However, C is incorrect because not ALL patients with WAGR develop Wilms tumor. A in incorrect because in WAGR, the deletions are within the short arm of 11p13. WAGR is not associated with hemi-hypertrophy.
12.
You have been following a 2-year-old child who was born with an omphalocele, macroglossia, and hepatomegaly. The child is clinically well, but has been followed with serial abdominal ultrasounds. The most recent ultrasound revealed a left-sided renal mass. The most likely genetic abnormality of this renal tumor is:


A.
1p LOH

B.
16q LOH


C.
Loss of imprinting at 11p15


D.
Germline PHOX2B mutation


E.
11q LOH

Answer: C

Explanation: The child described has classic features of Beckwith-Wiedemann syndrome, which is due to one of several alterations in the germline DNA at 11p15. The net result is a loss of imprinting that provides a growth advantage and tumor susceptibility. The tumor will obviously contain the same genetic defect that is present in the germline (constitutional) DNA.  
13.
You are caring for a child who was just diagnosed with Stage II Wilms tumor. The patient’s treatment will be stratified according to which of the following?

f) Age at diagnosis

g) Size of the tumor

h) Tumor histology
i) MYCN status

j) Serum ferritin

Answer C

Explanation: The NWTS studies have shown that more intensive chemotherapy significant improves outcome for patients with diffuse (not focal) anaplasia.

14.
You are caring for a child with newly diagnosed Wilms’ tumor. Which of the following genetic alterations might be found in the tumor cells:

A.
WT1 mutation

B.
(-catenin mutation

C.
Loss of imprinting of IGF2

D.
LOH at 1p and/or 16q

E.
All of the above
Answer: E
Explanation: Each of the genetic aberrations described above occur in at least 10% of Wilms’ tumor samples.
15.
Which of the following patients should be prescribed 10.5 Gy total abdominal radiation for their favorable histology Wilms’ tumor.

A.
A patient with Stage II disease

B.
A patient with Stage IV disease with lung as the only site of metastatic disease

C.
A patient with Stage III disease who had spillage of tumor restricted to the flank intraoperatively

D.
A patient with Stage III disease and ascites that is cytology positive for tumor cells

E.
C and D
Answer: D
Explanation: Based on NWTS data, whole abdominal radiation therapy should be restricted patient with cytology positive ascites, preoperative tumor rupture, diffuse abdominal surgical spillage (not just flank) and/or peritoneal seeding.
2013 Park

1. A routine prenatal ultrasound reveals an adrenal mass in a 34-week fetus. Following birth, the ultrasound was repeated, and a small adrenal mass (< 16 ml) that did not cross midline was detected. A computed tomography scan demonstrated the adrenal mass with no other sites of disease. Serum catecholamine levels were elevated.  I-123 MIBG scintigraphy revealed uptake in the adrenal mass only.  The infant’s most likely diagnosis and treatment are:

A. Adrenal hemorrhage that requires serial ultrasound imaging to monitor

B. Neuroblastoma requiring surgical resection 

C. Wilms tumor requiring surgical resection

D. Neuroblastoma requiring surgical biopsy to confirm diagnosis and chemotherapy

Answer:  B

Explanation: Differential diagnosis of an adrenal mass in the newborn period includes adrenal hemorrhage, neuroblastoma, adrenal cortical adenoma/carcinoma and pulmonary sequestration. Wilms tumor arise in the kidney not the adrenal gland.  MIBG uptake suggests a diagnosis of neuroblastoma and radiographic studies suggest non-metastatic localized disease placing the patient into Low-risk classification.  Prior studies performed in North America confirm that resection of primary tumor is sufficient therapy for patients with Stage 1 disease. Recent publications from Europe (Hero, Journal of Clinical Oncology, 2008) and COG (Nuchtern, Annals of Surgery, 2012) suggest that many newborns (as old as 12 months of age) with suspected or biopsy-proven neuroblastoma will spontaneously regress and may not require immediate resection, although close monitoring is required with surgical resection for evidence of progression. 

2. You have been asked to see a 10-month old boy who presents to the Emergency Department for new onset wheezing and an inferior posterior mediastinal mass demonstrated on chest radiograph. Computed tomography scan and I-123 MIBG scintigraphy confirm the unilateral posterior mediastinal tumor that is MIBG avid, and there is no evidence of metastatic disease. No intraspinal extension is seen. Bilateral bone marrow aspirate and biopsies are negative for tumor cells. The tumor is partially resected (90%) and ipsilateral lymph nodes are positive for disease. The tumor lacks MYCN amplification, is diploid and has unfavorable histology. Which statement is most accurate?
A. The patient has intermediate-risk disease and should receive chemotherapy 

B. The patient has low-risk disease and should receive radiotherapy 

C. The patient has intermediate-risk disease and should be observed with no  cytotoxic therapy. 

D. The patient has low-risk disease and should receive retinoic acid 

E. The patient has low-risk disease and should be observed with no cytotoxic  therapy 

Answer: E

Explanation: The patient has stage 2B neuroblastoma and is low-risk. Low risk neuroblastoma has an outstanding survival probability, even with the adverse prognostic features of diploid DNA index and unfavorable histology. It is safe to observe such cases without chemotherapy and risk for recurrence is no greater than 20%, and most recurrences can be cured with surgery and/or moderate dose chemotherapy. The most recent COG trial confirmed this strategy with an overall survival of greater than 95% for patients with Stage 2B and less than 18 months of age, regardless of prognostic factors (Strothers, Journal of Clinical Oncology, 2012).

3. A 2 week-old infant with hepatomegaly and “blueberry muffin” skin lesions presents to the hospital. The patient appears well, but has tachypnea. Ultrasound reveals a small supra- renal mass in addition to the hepatomegaly. Blood counts are normal and bone marrow aspirates and biopsies reveal no tumor cells. Bone scan is negative. Over the course of 48 hours the patient has worsening respiratory symptoms requiring oxygen and coagulation studies are abnormal. Which of the following statements can be considered true with the information provided?

A. This baby most likely has stage 4S neuroblastoma and should continue to be closely observed as the majority of tumors will spontaneously remit.

B. This baby most likely has hepatoblastoma and should be treated with chemotherapy 

C. This baby most likely has stage 4S neuroblastoma and should be treated with chemotherapy  

D. MYCN status must be known before treatment decisions can be made 

E. This baby most likely has stage 4 neuroblastoma and should receive chemotherapy

Answer C 

Explanation: The child has the clinical features of stage 4S neuroblastoma not stage 4 disease as there is no evidence of metastatic disease in sites other than liver and skin. Although many 4S tumors will spontaneously regress without adjuvant therapy, infants with stage 4S tumors and evidence of worsening organ function and/or significant hepatomegaly have increased mortality and warrant initiation of cytotoxic therapy.  Of infants who succumb to stage 4S disease associated with hepatomegaly, greater than 90% of the deaths occur in those children < 2 months of age at diagnosis and are attributed to respiratory compromise or DIC/hepatic dysfunction. Initiation of therapy should not be delayed for surgical intervention although ultimately biopsy should be obtained for molecular prognostic features.  Tumors that are MYCN amplified are considered high-risk and should be treated with intensive multimodal therapy.

4. You are asked to consult on a 2-year old patient who presents to the Emergency Department with constipation and refusal to walk. CT scan demonstrates a paraspinal soft tissue mass extending around the vertebral column and extending into the intraspinal canal with concern for compression of the spinal cord at L2. The most likely diagnosis is:

A.  neuroblastoma 

B. lymphoma 

C. Ewing’s sarcoma 

D. Wilms tumor

E. Histiocytosis

Answer A 

Explanation: Wilms tumor and histiocytosis occur in young patients although rarely results with intraspinal extension of tumor. Neuroblastoma, Ewing’s sarcoma and lymphomas can each present with signs of cord compression. However, neuroblastoma is by far the most likely of these entities to present in a two year old.

5. Histologic classification is an important prognostic factor for neuroblastoma and is determined by: 

A. Age, tumor cell apoptosis and MYCN amplification 

B. Age, tumor cell differentiation and mitosis-karyorrhexis index

C. Age, tumor cell differentiation and necrosis 

D. Age, tumor alveolar histology and DNA index (ploidy)

Answer: B

Explanation:  Independent prognostic variables for neuroblastoma include age, stage, histology, MYCN amplification, DNA index. Histology is graded according to the International Neuroblastoma Pathology Classification (INPC) which evaluates for degree of tumor cell differentiation and mitosis-karyorrhexis index as related to age (less than or greater than 18 months) to define favorable or unfavorable histology.  Alveolar histology is a histologic subtype of rhabdomyosarcoma.

6. Treatment of neuroblastoma is stratified according to patient risk. Which of the following patients would be considered intermediate-risk according to both the Children’s Oncology Group and International Neuroblastoma Risk Group systems?

A. A 6-year-old boy with a completely resected neuroblastoma with unfavorable histology, nonamplified MYCN, and hyperdiploid DNA index.

B. A newborn infant with a primary adrenal neuroblastoma with metastatic disease to the liver and bone marrow, tumor has hyperdiploid DNA index, favorable histology and nonamplified MYCN.

C. A 5-month-old girl with Horner’s syndrome and a left-sided locoregional neck mass that was partially resected (> 80% resection); neuroblastoma with lymph node disease, unfavorable histology, nonamplified MYCN and diploid DNA index.

D. A 10-month-old infant with a large retroperitonal neuroblastoma encasing the superior mesenteric vasculature and likely bilateral lymph node involvement and no metastatic disease that is biopsied and found to have unfavorable histology, diploid DNA index with 1p LOH and MYCN amplification. 

E. A 10 month-old infant with adrenal mass invading across the midline with metastatic disease to the liver and bone, tumor has unfavorable histology, diploid DNA index with 1p and 11q LOH and non-amplified MYCN. 

Answer: E

Explanation: The International Neuroblastoma Staging System (INSS) utilizes extent of resection, lymph node involvement and hematogenous spread to differentiate between stage 1 (completely excised), stage 2 (residual disease without lymph node involvement (A) or ipsilateral lymph node involvement (B), stage 3 (infiltrative regional disease extending across midline or bilateral node involvement), stage 4 (hematogenous spread to distant node, liver, bone, bone marrow, other) or stage 4S (less than 18 months of age with metastatic disease only to skin, liver or small amounts to bone marrow).  MYCN amplification is the most predictive prognostic factor and except for those rare cases of MYCN amplification in stage 1 or 2 disease predicts of poor prognosis and stratifies to high-risk disease.  Localized tumors regardless of degree of resection (Stage 1, 2) or presence of adverse prognostic factors such as unfavorable histology or diploid DNA index and infants with stage 4S metastatic pattern have excellent overall survival and are considered low-risk disease. Infants with Stage 4 disease without the presence of MYCN amplification are stratified as intermediate-risk. Recent studies show >80% 3 year event free survival probability, and >90% 3 year overall survival probability, in this group with eight cycles of moderate intensity chemotherapy (Baker, et al, NEJM 2010).

7. You are asked to see a child who has Hirschsprung disease who, following surgical correction, is noted to have periods of apnea and has elevated serum bicarbonate level. There is a significant family history of childhood malignancy although the parents cannot recall the types of tumors.  This patient most likely has which of the following gene mutations and tumor types:

A. Wilms tumor and Loss of imprinting of 11p15

B. Neuroblastoma and PHOX2B mutation

C. Pheochromocytoma and TP53 (p53) mutation

D. Neuroblastoma and ALK mutation

E. Wilms tumor and 11p13 deletion

Answer B

Explanation: Familial neuroblastomas arise in kindreds with mutations in ALK or PHOX2B. However, mutations in PHOX2B also contribute to Hirschsprung disease and central congenital hypoventilation syndrome. Neuroblastoma arising with either of these two conditions almost always are associated with missense or triplet repeat expansion mutations in PHOX2B. 
8. A patient with high-risk neuroblastoma who presented with a large regionally infiltrative right adrenal mass, femoral bone and bone marrow metastases has recently completed multi-agent induction chemotherapy with delayed surgical resection and is in very good partial response; the majority of the primary tumor was resected (>95%, leaving1.5 cm3 residual mass) and all metastatic disease sites are no longer detectable. The patient subsequently received myeloablative chemotherapy with an autologous stem cell transplantation complicated by sepsis and severe veno-occlusive disease and renal dysfunction but has now recovered with normal liver and renal function. The subsequent therapy should include:

A. No further therapy as the patient is in remission.

B. No radiotherapy to the primary tumor bed due to history of sinusoidal obstructive disease and risk for radiation-related liver and kidney damage.

C. Radiotherapy to the primary tumor bed with radiation volume based upon diagnostic tumor volume.

D. Radiotherapy to the primary tumor bed with radiation volume based upon pre-surgical tumor volume.

E. Radiotherapy to the primary tumor bed with radiation volume based upon residual disease at end of induction.  

ANSWER: D

Explanation:  Neuroblastoma is one of the most radiosensitive tumors occurring in childhood.  Doses of 1260cGy are generally sufficient to provide excellent local control provided that the primary tumor has been completely resected.  The volume of radiation delivered must at least include the pre-surgical volume, enabling potential less toxicity to adjacent organs compared to using diagnostic tumor volume. Retrospective analyses suggest that residual tumor at the primary site may increase the local failure rate and current clinical trials in the Childrens Oncology Group are investigating whether a radiation boost delivered to the volume of residual tumor, in addition to standard pre-surgical volume, will improve local control.  

9. A patient with high-risk neuroblastoma has completed induction therapy and is in complete response.  He subsequently received myeloablative chemotherapy and an autologous hematopoietic stem cell transplant followed by external beam radiotherapy.  He has normal organ function and excellent performance score.  Subsequent clinical management should be: 

A. No further therapy.

B. Isotretinoin for 6 months.

C. Continuous low dose oral cyclophosphamide for 6 months

D. Immunotherapy with ch14.18 combined in alternating cycles with GM-CSF and IL2 followed by isotretinoin each month for 6 months

Answer D
Explanation. A recent Phase 3 study demonstrated a 20% 2 year event free survival advantage for children with high-risk neuroblastoma in first complete or very good partial response receiving the combined immunotherapy (targeting GD2) and isotretinoin regimen (D) compared to isotretinoin alone (Yu, et al. NEJM 2010). A prior German clinical trial (Simon, BMC Cancer 2011) demonstrated an improvement in long-term outcome for children who received anti-GD2 immunotherapy compared to historical cohort who received metronomic cyclophosphamide.

WILMS

10. A 12-year old female presents with a large renal mass that is resected and diagnosed as Wilms tumor. Which of the following factors is most predictive of poor outcome? 

A. Age greater than 18 months

B. Presence of pulmonary and liver metastases

C. WT1 gene mutation

D. MYCN amplification 

E. Diffuse anaplasia 

Answer: E 

Explanation: Although stage, WT1 mutation, 16q and 1p LOH are prognostic for outcome from Wilms tumor, the most predictive factor for outcome is the presence of diffuse anaplasia. Less than 10% of all Wilms tumors will have diffuse anaplasia; however this group accounts for almost 60% of Wilms tumor associated deaths.  Recent results of the NWTS 5 study have shown that patients with stage 1 tumors with diffuse anaplasia have a 4-yr EFS 68.4%, which is significantly worse that patients with stage 1 tumors with favorable histology. The other answers include factors that are prognostic for neuroblastoma.

11. You are asked to see a 34-week newborn male infant with a renal mass, hypertension and hypercalcemia.  Pregnancy was complicated by polyhydraminos.  The diagnosis is most likely:

A. Wilms tumor

B. Rhabdoid tumor of the kidney

C. Congenital mesoblastic nephroma

D. Neuroblastoma

E. Congenital ALL

ANSWER: C

Explanation:  The differential diagnosis of renal mass in the newborn is congenital mesoblastic nephroma, Wilms tumor, rhabdoid tumor and harmatoma with > 90% of CMN occurring in the first year of life. Patients typically present with solitary renal mass located in the renal hilum.  Polyhydramnios and pre-mature delivery are common as well as elevated blood pressure and serum calcium. While Wilms can present with elevated BP, prenatal complications are unusual in Wilms or rhabdoid tumor.  Congenital ALL can present with extremely high white blood cell count and associated renal infiltration (generally not solitary lesions) and serum calcium is more likely to be low in setting of leukemia-associated tumor lysis syndrome.

12. A 3-year old boy is referred to you for evaluation of an abdominal mass that was detected when playing with his father. The child is well appearing with BP 120/80, and has an 8 cm, firm mass in the abdomen that crosses the midline. CBC is normal and urinanalysis reveals 10-15 RBCs. The most likely diagnosis is:

A. Neuroblastoma

B. Wilms tumor 

C. Hepatoblastoma 

D. Burkitt’s lymphoma 

E. Mesoblastic Nephroma 

Answer B 

Explanation: Hepatoblastoma, neuroblastoma and Wilms are all common diagnoses in the toddler age group.  Wilms tumors frequently present as asymptomatic abdominal masses, with associated hematuria and hypertension as the most common presenting features (occurring in at least 20% of patients). 

13.  A 4-year old girl presents with pallor and tachycardia with an exam notable for a left-sided abdominal mass extending to the flank.  CBC reveals a hemoglobin of 8 grams/dL, US reveals a large left renal mass with concern for tumor rupture, and CT scan reveals pulmonary nodules.  Tumor rupture confined to the flank is detected at surgery. A nephrectomy and gross tumor resection is performed demonstrating Wilms tumor with focal anaplasia, peritoneal cytology is negative for tumor.  Therapy should consist of:     

A. Chemotherapy only

B. Chemotherapy with total abdominal and pulmonary radiation

C. Chemotherapy with flank radiation and pulmonary radiation

D. Chemotherapy and pulmonary radiation only

E. Total abdominal and pulmonary radiation only

ANSWER: C

Explanation: Chemotherapy is the mainstay of therapy for Wilms tumor regardless of the presence of metastatic disease. For patients without diffuse anaplasia, radiation therapy (10.5 Gy) is delivered for a Stage 3 primary tumor with volume dependent on disease extent; whole abdomen radiation is reserved for patients with diffuse tumor rupture extending beyond the flank or ascites that has tumor detected by cytology.  Lung radiation is typically delivered to pulmonary metastatic disease although in combination with flank or whole abdomen radiation.  Current clinical trials are investigating whether pulmonary radiation can be eliminated in those patients whose metastatic disease responds rapidly to chemotherapy. 

14. You are following a patient with serial ultrasounds given an underlying genetic syndrome with a predisposition to Wilms tumor.  The patient has the following features:

A. Aniridia and developmental delay

B. Axillary freckles and café au lait spots

C. Protruding tongue, upward slanted eyes and flattened nose

D. Hirschprung disease and central hypoventilation

E. Family history of gastrointestinal polyps and adenocarcinoma

Answer:  A

Explanation: Approximately 30% of patients with WAGR syndrome (Wilms tumor, aniridia, genito-urinary malformations and development delay) will develop Wilms tumor.  Patients with Downs are at risk for leukemia and lymphomas, not solid tumors.  Patients with neurofibromatosis (café au lait/freckles) are at risk for CNS tumors and leukemia.  Patients with germline mutations in PHOX2B gene are predisposed to Hirschprung disease and central hypoventilation and neuroblastoma.  A family history of gastrointestinal polyps and GI malignancy requires consideration of familial adenomatous polyposis and associated risk for hepatoblastoma.  
15. You have been following a 2-year-old child who was born with an omphalocele, macroglossia, and hemi-hypertrophy. The child is clinically well, but has been followed with serial abdominal ultrasounds. The most recent ultrasound revealed a left-sided renal mass. The germline mutation is most likely in this patient:

A. WT1 gene mutation

B. 16q LOH 

C. Loss of imprinting at 11p15 

D. ALK mutation 

E. 11q LOH 

Answer: C 

Explanation: The child has classic features of Beckwith-Wiedemann syndrome, which is due to one of several alterations in the germline DNA of the WT2 gene at 11p15. The net result is a loss of imprinting that provides a growth advantage and tumor susceptibility. The tumor will obviously contain the same genetic defect that is present in the germline (constitutional) DNA.  WT1 gene mutations are associated with WAGR and Denys Drash syndrome and present in sporadic tumors while 16q LOH are also present in sporadic tumors. ALK mutations are associated with familial neuroblastoma and both ALK and 11q LOH are seen in sporadic neuroblastoma.

16. You are caring for a child with newly diagnosed Wilms tumor. Which of the following genetic alterations might be found in the tumor cells:

A. Amplification of WT1

B. Translocation of chromosomes 2 and 5

C. Amplification of MYCN 

D. LOH at 1p and/or 16q 

E. Translocation involving PAX3 or PAX7

Answer: D 

Explanation: Several genetic aberrations have been described in Wilms tumor including LOH at 1p and/or 16q, WT1 mutation, Beta-catenin and loss of imprinting of IGF2, each of these occur in at least 10% of Wilms’ tumor samples. Mutations in WT1 and WT2 gene occur in Wilms tumor but not amplification.  Amplification of MYCN occurs in neuroblastoma and some brain tumors. Translocation of chromosomes 2 and 5 are seen in Anaplastic Large Cell Lymphoma; translocations involving PAX3 and PAX7 are seen in alveolar subtype of rhabdomyosarcoma.

17. A 2-year old boy presents with an asymptomatic abdominal tumor that crosses the midline on exam.  Radiographic studies confirm a left renal mass with extension into the inferior vena cava, no pulmonary or liver metastases are noted.  The mass and thrombus are resected and pathology reveals an intact tumor mass that extends beyond the psuedocapsule and invades into the renal sinus but no tumor is at the surgical margin.  The stage of this tumor is:

A. Stage 1

B. Stage 2

C. Stage 3

D. Stage 4

E. Unable to determine without degree of anaplasia

ANSWER: B

Explanation:  The National Wilms Tumor staging system, used throughout North America, is dependent upon degree of resection, presence of tumor at margin, presence of tumor spillage or malignant ascites and presence of hematogenous spread.  This patient had Stage 2 disease since there was no tumor at the surgical margins despite involvement of renal sinus or the presence of renal thrombus. Stage 3 is defined as biopsy only, disease at the margin, spillage or malignant ascites.  
