
QUESTIONS

Choose the single best answer for each question.
1. A 45-year-old woman sees her primary care physi-

cian (PCP) because of a 1-cm palpable mass in her
left breast. Mammography confirms the presence
of a suspicious density in the upper outer quad-
rant, and core needle biopsy shows ductal carcino-
ma in situ. Which of the following management
approaches is optimal for this patient?
A) Perform lumpectomy only
B) Perform lumpectomy and administer tamox-

ifen for 5 years
C) Perform lumpectomy, followed by radiation

therapy, and consider administration of
tamoxifen for 5 years

D) Perform lumpectomy, followed by radiation
therapy and chemotherapy, and consider
administration of tamoxifen for 5 years

E) Perform mammography every 6 months

2. A 52-year-old woman notices a mass in her left
breast during a breast self-examination. Mammog-
raphy shows a spiculated lesion corresponding to
the palpable mass, and diagnostic core needle bi-
opsy reveals infiltrating ductal carcinoma (IDC).
Results of staging work-up, including bone scan,
chest radiography, and computed tomography of
the abdomen are negative for metastatic disease.
She undergoes lumpectomy with axillary lymph
node dissection. Pathology results show a 3.5-cm,
poorly differentiated, estrogen- and progesterone-
receptor–positive IDC. Resection margins are
clear; all 12 lymph nodes are negative for metastat-
ic cancer. Which of the following should be includ-
ed in further treatment of this patient?
A) Close follow-up with mammography, chest

radiography, complete blood count, and
tumor marker analysis every 6 months

B) Administration of tamoxifen alone
C) Administration of tamoxifen and radiation

therapy
D) Administration of tamoxifen and 

anthracycline-based chemotherapy

E) Administration of tamoxifen, anthracycline-
based chemotherapy, and radiation therapy

3. A 58-year-old woman with a history of invasive
breast cancer is currently taking tamoxifen 20 mg
daily as adjuvant hormonal therapy. Which of the
following is a potential adverse effect of her treat-
ment?
A) Acute leukemia
B) Congestive heart failure
C) Coronary artery disease
D) Deep venous thrombosis
E) Hand and foot erythema and pain

4. A 66-year-old woman with breast cancer that has
metastasized to the bone visits her PCP. Her oncolo-
gist has recommended hormonal therapy with an
aromatase inhibitor (eg, letrozole, anastrozole,
exemestane) and intravenous infusions of pamidro-
nate 90 mg every 3 weeks. Which of the following
benefits can she expect from her bisphosphonate
therapy?
A) Potentiation of the anticancer activity of letro-

zole
B) Prolongation of her life
C) Reduced risk for bony complications from her

cancer
D) Shrinkage of her cancer

5. A 28-year-old woman with breast cancer has a
strong history of sarcoma and leukemia cancers in
relatives on the maternal side of her family. Which
of the following is most likely the genetic abnor-
mality carried in her family?
A) BRCA1
B) BRCA2
C) Cowden MMAC/PTEN
D) HNPCC
E) TP53
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EXPLANATIONS OF ANSWERS

1. (C) Perform lumpectomy, followed by radiation
therapy, and consider administration of tamoxifen
for 5 years. Ductal carcinoma in situ (DCIS) is con-
sidered a premalignant lesion that may progress to
invasive breast cancer over the course of several
years. It is necessary to remove DCIS with clear sur-
gical margins. Approximately half of the local re-
currences are invasive cancer, whereas the remain-
ing ones are DCIS. If lumpectomy is performed,
postoperative radiation also is necessary to further
reduce risk for local recurrence in most women.
Tamoxifen therapy following lumpectomy and radi-
ation therapy further reduces the risk of invasive or
noninvasive recurrence by as much as 50%, com-
pared with no tamoxifen therapy. However, the
absolute benefit from this hormonal treatment is
small. In the National Surgical Adjuvant Breast
Project (NSABP) protocol B-24 study, a large ran-
domized trial of 1804 women with DCIS, the cumu-
lative incidence of invasive breast cancer recur-
rence at 5 years was 4.1% in the tamoxifen-treated
group, compared with 7.2% in the placebo group.
The overall survival was not different between the 
2 groups.1

2. (E) Administration of tamoxifen, anthracycline-
based chemotherapy, and radiation therapy. Radi-
ation therapy must be performed in conjunction
with breast-conserving surgery (eg, lumpectomy) to
reduce local and regional recurrences, unless there
are contraindications for radiation therapy. The
NSABP protocol B-06 study has shown that postop-
erative radiation therapy reduces the risk for locore-
gional recurrence from 35% to 10% in patients who
undergo lumpectomy and axillary node dissection.2

Systemic adjuvant therapy also is indicated for most
invasive breast cancers greater than 1 cm in size.
Adjuvant hormonal therapy with 5 years of tamoxi-
fen therapy reduces the odds of recurrence of breast
cancer by as much as 50%,3 and chemotherapy
reduces the risk by as much as 30%.4 The benefit
from these 2 systemic treatment modalities is addi-
tive. The most optimal therapy for the case patient
should include all 3 treatment modalities.

3. (D) Deep venous thrombosis. Treatment with tamox-
ifen leads to an increased risk for thromboembolic
events, including stroke, pulmonary embolism, and
deep venous thrombosis, as well as endometrial can-
cer because of its partial estrogenic activity.3 Heart
failure is associated with trastuzumab and anthracy-

cline (eg, doxorubicin) treatment. Acute leukemia
and myelodysplastic syndrome is associated with alky-
lating agents (cyclophosphamide) and type II topoi-
somerase inhibitors (including anthracyclines). Radi-
ation of the left chest wall also increases the risk of
coronary artery disease. Hand and foot erythema
with or without pain is a frequent acute adverse effect
of capecitabine (5-fluorouracil) therapy.

4. (C) Reduced risk for bony complications from her
cancer. The bisphosphonate pamidronate (or zole-
dronate) is indicated for patients with lytic bone
metastasis from breast cancer (or myeloma) to delay
the development of skeletal related adverse events,
including fractures and radiation of pain or verte-
bral collapse.5 Bisphosphonates have not yet been
shown to prolong the life of patients with cancer.
Objective tumor response to chemotherapy or hor-
monal therapy (ie, shrinkage of a cancer) is not
improved by administration of pamidronate.

5. (E) TP53. BRCA1 and BRCA2 are associated with
breast and ovarian tumors. HNPCC gene alterations
are associated with colorectal cancer. Cowden dis-
ease is associated with breast cancer but is not associ-
ated with sarcomas or leukemias. Li-Fraumeni syn-
drome is caused by mutations in the gene for tumor
protein p53 and is associated with leukemias, lym-
phomas, sarcomas, and breast cancer.6
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