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Board Review: 270 Commented Answers

Module 1 — Answer Key





Surgical Oncology

Principles — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. What does an R0 resection indicate in surgical oncology?

Correct Answer: C







	Commentary

R0 = no residual tumour, confirmed microscopically negative margins. R1 = microscopic residual tumour at the margin. R2 = macroscopic residual tumour. RX = margin status cannot be assessed. R-classification is one of the strongest prognostic factors after curative-intent surgery and directly determines need for re-excision or adjuvant therapy.






Q2. Which biopsy technique is the preferred standard for diagnosing a suspected soft tissue sarcoma?

Correct Answer: C







	Commentary

Core needle biopsy (CNB) is the gold standard for suspected soft tissue sarcomas. It provides sufficient tissue for histological subtyping, grading, and molecular studies. FNAC is insufficient for sarcoma diagnosis as it cannot provide architectural information. Excisional biopsy of a suspected sarcoma is contraindicated as it may compromise definitive surgical margins and contaminate tissue planes.






Q3. What is the minimum number of lymph nodes that should be retrieved for adequate staging in colorectal cancer (AJCC 8th edition)?

Correct Answer: C







	Commentary

A minimum of 12 lymph nodes must be retrieved for adequate colorectal cancer staging per AJCC 8th edition. This differs from gastric cancer (minimum 16 nodes) and breast axillary dissection (minimum 10 nodes). Inadequate node harvesting leads to stage migration and potentially undertreating patients who may have had undetected positive nodes.






Q4. The ERAS (Enhanced Recovery After Surgery) protocol was first described by:

Correct Answer: A







	Commentary

Henrik Kehlet from Denmark published the seminal paper on fast-track surgery (ERAS) in 1997. The core principles include multimodal analgesia, early mobilization, early oral nutrition, and minimization of perioperative stress. Compliance above 70% with ERAS components is associated with significantly reduced complications and length of stay.






Q5. In the TNM staging system (AJCC 8th edition), the prefix "yp" indicates:

Correct Answer: C







	Commentary

TNM prefixes: c = clinical (before treatment), p = pathological (after surgery, no neoadjuvant), yp = pathological after neoadjuvant therapy, a = autopsy, r = recurrence. The "yp" prefix is critical because it reflects the biological effect of preoperative treatment and has different prognostic implications compared to the same "p" stage without neoadjuvant therapy.






Q6. Sentinel lymph node biopsy (SLNB) in breast cancer: according to ACOSOG Z0011, axillary lymph node dissection can be OMITTED when:

Correct Answer: C







	Commentary

ACOSOG Z0011 (Giuliano, JAMA 2011) demonstrated that axillary dissection can be safely omitted in patients with 1-2 positive sentinel nodes IF they undergo breast-conserving surgery with whole breast radiotherapy. The 10-year OS and locoregional recurrence were equivalent. This does NOT apply to mastectomy patients, patients with 3+ positive nodes, or those with gross extranodal extension.






Q7. Which of the following is a key component of the ERAS protocol for VTE prophylaxis after major oncological abdominal surgery?

Correct Answer: B







	Commentary

ERAS guidelines recommend extended VTE prophylaxis for 28 days after major oncological abdominal and pelvic surgery. Cancer patients have a 4-7 fold increased risk of VTE. The benefit of extended prophylaxis (typically with LMWH) has been demonstrated in multiple RCTs. Aspirin alone is insufficient, and early mobilisation, while important, does not replace pharmacological prophylaxis.






Q8. In the AJCC 8th edition for differentiated thyroid cancer, the age threshold that changes the staging is:

Correct Answer: D







	Commentary

In the AJCC 8th edition (2017), the age threshold for differentiated thyroid cancer staging was changed from 45 years (7th edition) to 55 years. Patients under 55 years can only be Stage I or Stage II, regardless of tumour size or nodal involvement. This reflects the excellent prognosis of differentiated thyroid cancer in younger patients and reduces overstaging.






Q9. What does TME (Total Mesorectal Excision) refer to in rectal cancer surgery?

Correct Answer: B







	Commentary

TME, described by Heald in 1982, involves sharp dissection within the mesorectal fascia along embryological planes, excising the rectum with its intact mesorectal envelope. TME reduced local recurrence from 30-40% to under 10% and is the cornerstone of rectal cancer surgery. The quality of the mesorectal excision (complete, near-complete, incomplete) is now a key pathological quality indicator.






Q10. The correct sequence for biopsy of a suspected breast lesion is:

Correct Answer: C







	Commentary

Image-guided core needle biopsy (typically 14G) is the standard first-line diagnostic approach for suspicious breast lesions. It provides tissue for histological diagnosis, receptor status (ER/PR/HER2), and Ki-67. This avoids unnecessary open surgery, allows complete preoperative planning, and permits one-stage definitive surgery. FNAC alone is insufficient as it cannot distinguish in situ from invasive disease.






Intermediate Level

Q11. A patient with a 6 cm deep-seated thigh mass undergoes excisional biopsy at an outside institution. The biopsy confirms high-grade undifferentiated pleomorphic sarcoma, R1 margins. The MOST important next step is:

Correct Answer: C







	Commentary

Unplanned excision ("whoops procedure") of a sarcoma is a common error. The critical next step is referral to a specialist sarcoma centre for wide re-excision with planned negative margins. Re-excision specimens contain residual tumour in 30-50% of cases. The biopsy tract must also be excised. This is why suspected sarcomas should ALWAYS have CNB first, not excisional biopsy.






Q12. Regarding sarcoma biopsy principles, which of the following rules is CORRECT?

Correct Answer: C







	Commentary

In extremity sarcoma, the biopsy tract (whether CNB or incisional) must be longitudinal and aligned with the planned definitive surgical incision. A poorly placed transverse biopsy may require a much larger skin excision at definitive surgery and may compromise limb-salvage. The biopsy tract, needle tracks, and any drain sites are considered contaminated and must be excised en bloc with the specimen.






Q13. In the MSLT-II trial for melanoma, completion lymph node dissection (CLND) after a positive sentinel node biopsy:

Correct Answer: B







	Commentary

MSLT-II (Faries, NEJM 2017) demonstrated that CLND after positive SLNB improved regional disease control and DFS but did NOT improve melanoma-specific survival (MSS) at 3 years. This landmark trial changed practice: observation with ultrasound surveillance of the nodal basin became an acceptable alternative to immediate CLND, allowing a less morbid approach without compromising survival.






Q14. Intraoperative frozen section analysis is MOST appropriately used for:

Correct Answer: C







	Commentary

Frozen section is most reliably used for intraoperative margin assessment, allowing the surgeon to achieve R0 resection in real time. It has limitations: it should NOT be used for definitive lymphoma diagnosis (crush artefact), sarcoma grading (sampling error), receptor status (requires formal fixation), or molecular studies. Frozen section accuracy for margins is approximately 95-98% in experienced hands.






Q15. Complete Mesocolic Excision (CME) with central vascular ligation in colon cancer surgery refers to:

Correct Answer: B







	Commentary

CME, described by Hohenberger (2009), is the colonic equivalent of TME for rectal cancer. It involves sharp dissection in the embryological mesocolic plane, maintaining the mesocolic envelope intact, with central vascular ligation (CVL) at the origin of the feeding vessels. This maximises lymph node harvest and ensures complete removal of lymphovascular territory. Studies show improved oncological outcomes compared to standard colectomy.






Q16. In the AJCC 8th edition for melanoma, M1d substage indicates metastasis to:

Correct Answer: D







	Commentary

AJCC 8th edition melanoma M-substaging: M1a = skin, subcutaneous tissue, or distant lymph nodes; M1b = lung; M1c = non-CNS visceral metastases; M1d = CNS metastases (new in 8th edition). This M1d category was added because CNS metastases carry the worst prognosis among all metastatic sites and have distinct treatment implications including consideration of stereotactic radiosurgery and immunotherapy.






Q17. The minimum number of axillary lymph nodes required for adequate breast cancer staging after axillary lymph node dissection is:

Correct Answer: C







	Commentary

A minimum of 10 axillary lymph nodes should be retrieved during axillary lymph node dissection for adequate breast cancer staging. This ensures accurate N-staging and helps identify patients who may benefit from adjuvant systemic therapy. Note the different minimum node counts by tumour type: 16 for gastric, 12 for colorectal, 10 for breast.






Q18. In the AJCC 8th edition for HPV-positive oropharyngeal squamous cell carcinoma (p16+), the staging system differs from HPV-negative tumours because:

Correct Answer: B







	Commentary

The AJCC 8th edition introduced a separate staging system for HPV-positive (p16+) oropharyngeal SCC, reflecting its significantly better prognosis compared to HPV-negative disease. For example, an HPV-positive tumour with unilateral nodes up to 6 cm is N1 (not N2), and the overall stage groupings are more favourable. This prevents overtreatment of patients with this biologically distinct entity.






Q19. Which ERAS protocol component is MOST directly associated with reduced postoperative ileus?

Correct Answer: B







	Commentary

Avoidance of routine nasogastric tube insertion and early resumption of oral nutrition are key ERAS components that reduce postoperative ileus. Routine NG tubes have been shown to delay return of bowel function and increase pulmonary complications without reducing anastomotic leak rates. Combined with early mobilisation, opioid-sparing multimodal analgesia, and goal-directed fluid therapy, these measures form the core anti-ileus strategy in ERAS.






Q20. R2 resection is defined as:

Correct Answer: C







	Commentary

R2 resection means macroscopic residual tumour was left behind, visible to the surgeon during the operation. This is fundamentally different from R1 (microscopic tumour at the margin, only detected on pathology). R2 resections are associated with the worst prognosis and are generally considered palliative rather than curative unless followed by additional treatment to eliminate the residual disease.






Q21. The minimum number of lymph nodes required for adequate gastric cancer staging according to AJCC 8th edition is:

Correct Answer: D







	Commentary

The AJCC 8th edition requires retrieval of at least 16 lymph nodes for adequate gastric cancer staging with D2 lymphadenectomy. However, expert centres recommend harvesting 25 or more for optimal prognostic stratification. This is a frequently tested number: remember 16 (gastric), 12 (colorectal), 10 (breast axillary dissection).






Q22. An incisional biopsy is MOST appropriately indicated when:

Correct Answer: C







	Commentary

Incisional biopsy (removing a wedge of tissue from the tumour) is reserved for cases where CNB has been non-diagnostic or insufficient, and tissue architecture is required for definitive diagnosis. Common scenarios include suspected lymphoma, certain bone tumours, and retroperitoneal masses where CNB is inconclusive. It should be performed by the surgeon who will perform definitive surgery, along the planned incision line.






Advanced Level

Q23. A 45-year-old woman presents with a 4 cm palpable breast mass (BIRADS 5 on imaging). Core needle biopsy shows invasive ductal carcinoma, ER+, PR+, HER2-, Ki-67 15%. Axillary ultrasound shows suspicious nodes. The MOST appropriate next step is:

Correct Answer: C







	Commentary

When axillary ultrasound shows suspicious nodes, the next step is image-guided CNB (or FNAC) of the suspicious node to confirm or exclude metastatic involvement BEFORE deciding on treatment. If positive, this confirms cN+ status and guides decisions about neoadjuvant therapy versus upfront surgery. SLNB is for clinically node-negative patients. Proceeding directly to surgery without axillary tissue diagnosis is inappropriate.






Q24. A 50-year-old patient with a cT3N0M0 mid-rectal adenocarcinoma undergoes neoadjuvant chemoradiotherapy. Restaging shows excellent clinical response. At surgery, TME is performed and pathology reports ypT0N0 (0/14 nodes). The R-classification and staging prefix are:

Correct Answer: B







	Commentary

This is a pathological complete response (pCR) after neoadjuvant chemoradiotherapy. The correct designation is ypT0N0 (y = post-neoadjuvant, p = pathological), and since no tumour is present in the specimen, the margins are R0. The "p" prefix alone (without "y") would be incorrect as it implies no neoadjuvant therapy. The 14 nodes retrieved is adequate for colorectal staging (minimum 12). pCR after neoadjuvant CRT for rectal cancer carries excellent prognosis.






Q25. A melanoma patient has a Breslow thickness of 2.5 mm, ulcerated, no mitoses identified, no satellite lesions. According to AJCC 8th edition, the T-stage is:

Correct Answer: D







	Commentary

AJCC 8th edition melanoma T-staging: T1 (<=1.0 mm), T2 (>1.0-2.0 mm), T3 (>2.0-4.0 mm), T4 (>4.0 mm). The "a" suffix = no ulceration, "b" suffix = ulceration present. At 2.5 mm Breslow with ulceration, this is T3b. Note: in the 8th edition, mitotic rate is no longer part of T-staging (it was removed from the T1 substaging criteria used in the 7th edition), though it remains prognostically important.






Q26. A patient with a 5 cm retroperitoneal mass undergoes CT-guided core needle biopsy. The pathologist reports "spindle cell neoplasm, cannot distinguish between leiomyosarcoma and schwannoma." The MOST appropriate next step is:

Correct Answer: A







	Commentary

When initial CNB is non-diagnostic or inconclusive, the first step is to repeat CNB with additional cores and specifically request immunohistochemistry (IHC) panels (e.g., desmin, SMA for leiomyosarcoma; S100, SOX10 for schwannoma). CNB is preferred over incisional biopsy for retroperitoneal tumours to avoid peritoneal contamination. Excisional biopsy of a 5 cm retroperitoneal mass without preoperative diagnosis is inappropriate. PET cannot reliably distinguish benign from malignant soft tissue tumours.






Q27. A 62-year-old undergoes D2 gastrectomy for gastric adenocarcinoma. Pathology: pT3N2 (8/28 nodes positive), R0, intestinal type. The lymph node ratio (LNR) is 0.29. Which of the following statements about node counts and ratios is CORRECT?

Correct Answer: C







	Commentary

The 28 nodes exceed the minimum of 16 for adequate gastric cancer staging. N2 = 7-15 positive nodes (8 positive nodes fits N2). The lymph node ratio (positive/total = 8/28 = 0.29) is an important prognostic factor that corrects for variability in node harvest. An LNR of 0.29 falls in an intermediate prognostic category. Both absolute node count and LNR provide independent prognostic information.






Q28. A 38-year-old woman with a 1.2 cm papillary thyroid carcinoma, no extrathyroidal extension, no nodal metastases, and no distant disease. According to AJCC 8th edition, her stage is:

Correct Answer: A







	Commentary

In the AJCC 8th edition, patients under 55 years with differentiated thyroid cancer can only be Stage I (any T, any N, M0) or Stage II (any T, any N, M1). This patient is 38 years old with M0 disease, so she is Stage I regardless of tumour size or nodal status. This reflects the excellent prognosis of differentiated thyroid cancer in younger patients, with 10-year disease-specific survival exceeding 98%.






Q29. A surgeon performs a wide local excision for a high-grade soft tissue sarcoma of the anterior thigh. Final pathology shows tumour 0.5 mm from the deep fascia margin, with all other margins >2 cm. The R-classification and recommended management are:

Correct Answer: C







	Commentary

In sarcoma surgery, a margin of 0.5 mm at the deep fascia is technically R0 (no tumour at the inked margin), but is considered a "close margin." When the deep fascia serves as a biological barrier, a close margin at the fascia is acceptable if adjuvant radiotherapy is delivered. Re-excision of the deep fascia (periosteum/muscle) would cause significant morbidity. The combination of R0 close margin + radiotherapy achieves local control rates exceeding 90% in high-grade extremity sarcomas.






Q30. A 65-year-old patient undergoes anterior resection with TME for rectal cancer after neoadjuvant CRT. Pathology: ypT2N1a (1/15 nodes), R0, circumferential resection margin (CRM) 3 mm, distal margin 2 cm, mesorectal excision graded "complete." ERAS protocol compliance was 85%. Which statement about this case is CORRECT?

Correct Answer: C







	Commentary

This question integrates multiple Module 1 concepts. CRM is negative at 3 mm (positive = tumour at or within 1 mm of the circumferential margin). The 15 nodes exceed the minimum of 12 for CRC. "Complete" mesorectal excision is the highest quality grade (Quirke classification). ERAS compliance of 85% exceeds the 70% threshold associated with improved outcomes. After major oncological abdominal surgery, extended VTE prophylaxis for 28 days is standard ERAS recommendation. A 2 cm distal margin is adequate, especially after neoadjuvant CRT where a 1 cm distal margin is acceptable.






Module 2 — Answer Key





Surgical Oncology

Esophagogastric — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. Which imaging modality is MANDATORY for locoregional staging of oesophageal cancer?

Correct Answer: B







	Commentary

EUS provides the most accurate T and N staging for oesophageal cancer and directly determines whether neoadjuvant therapy is indicated. PET-CT is also essential but for distant disease, not locoregional assessment. Omitting EUS is a common staging error that leads to inappropriate treatment decisions.






Q2. What is the standard neoadjuvant regimen for locally advanced oesophageal cancer (cT3+ or N+)?

Correct Answer: C







	Commentary

The CROSS trial (van Hagen, NEJM 2012) established neoadjuvant chemoradiotherapy with weekly carboplatin/paclitaxel and 41.4 Gy as the standard for locally advanced oesophageal cancer, with OS 49 vs 24 months. FLOT is the standard for gastric cancer, not oesophageal.






Q3. What is the minimum number of lymph nodes required for adequate gastric cancer staging according to AJCC 8th edition?

Correct Answer: D







	Commentary

The AJCC 8th edition requires a minimum of 16 lymph nodes for adequate gastric cancer staging with D2 lymphadenectomy. However, 25 or more are recommended for optimal prognostic accuracy. This is different from colorectal cancer where 12 nodes is the minimum.






Q4. Which lymphadenectomy is the standard of care for curative gastric cancer surgery?

Correct Answer: C







	Commentary

D2 lymphadenectomy (stations 1-12) is the standard for curative gastric surgery. The Dutch D2 trial (Songun, Lancet Oncol 2010) showed that D2 reduces cancer-specific mortality at 15-year follow-up (HR 0.75). D1 understages and undertreats patients.






Q5. What is the standard perioperative chemotherapy regimen for resectable locally advanced gastric cancer?

Correct Answer: C







	Commentary

FLOT4 (Al-Batran, Lancet 2019) established perioperative FLOT as the new standard, replacing ECF/ECX. Four cycles pre-surgery and four post-surgery. OS 50 vs 35 months and pCR 16% vs 6% compared to ECF/ECX.






Q6. HER2 testing in gastric/GOJ adenocarcinoma is:

Correct Answer: C







	Commentary

HER2 testing (IHC, with FISH if 2+) is mandatory for ALL gastric and GOJ adenocarcinoma regardless of stage or subtype. The ToGA trial (Bang, Lancet 2010) showed that adding trastuzumab to chemotherapy improved OS from 11.1 to 13.8 months in HER2-positive patients. Missing this test denies patients access to effective targeted therapy.






Q7. A Siewert Type I tumour of the gastro-oesophageal junction should be treated as:

Correct Answer: B







	Commentary

Siewert classification: Type I (epicentre 1-5 cm above GOJ) = oesophageal approach. Type II (1 cm above to 2 cm below) = either approach depending on extent. Type III (2-5 cm below) = gastric approach. This classification directly determines surgical strategy and neoadjuvant regimen choice.






Q8. The pathological complete response (pCR) rate for SCC in the CROSS trial was approximately:

Correct Answer: D







	Commentary

In the CROSS trial, the overall pCR rate was 29%, but SCC had a remarkably higher pCR of 49% compared to 23% for adenocarcinoma. This difference has important implications: SCC patients may be better candidates for organ-preservation strategies in the future.






Q9. Diagnostic laparoscopy before neoadjuvant therapy in locally advanced gastric cancer (cT3-T4/N+) is:

Correct Answer: C







	Commentary

Diagnostic laparoscopy with peritoneal washings for cytology is mandatory in cT3-T4 or N+ gastric cancer. It detects occult peritoneal carcinomatosis in 20-30% of patients that CT cannot identify. Without it, patients undergo futile neoadjuvant chemotherapy followed by unnecessary laparotomy.






Q10. The Lauren classification divides gastric cancer into which two main types?

Correct Answer: B







	Commentary

The Lauren classification divides gastric cancer into intestinal type (well-differentiated, glandular, associated with H. pylori, better prognosis) and diffuse type (signet ring cells, poor cohesion, linitis plastica, peritoneal dissemination, worse prognosis). This has direct clinical implications for surgical planning and prognosis counselling.






Intermediate Level

Q11. In CheckMate-649, nivolumab plus chemotherapy showed an OS benefit in gastric cancer patients with PD-L1 CPS of:

Correct Answer: B







	Commentary

CheckMate-649 (Janjigian, Nature 2021) demonstrated OS benefit for nivolumab + chemotherapy in the CPS >= 5 population (HR 0.71). The benefit was also seen in the CPS >= 1 population (HR 0.77) but the primary endpoint was CPS >= 5. PD-L1 CPS testing is therefore mandatory to select patients for first-line immunotherapy.






Q12. CheckMate-577 established adjuvant nivolumab after neoadjuvant CRT + surgery for oesophageal cancer in patients who:

Correct Answer: B







	Commentary

CheckMate-577 (Kelly, NEJM 2021) enrolled patients with residual disease (non-pCR) after neoadjuvant CRT + surgery. One year of adjuvant nivolumab doubled DFS (22.4 vs 11.0 months, HR 0.69). Patients who achieved pCR were NOT included as they already have excellent outcomes. The benefit was seen in both SCC and adenocarcinoma.






Q13. Which surgical approach is most appropriate for a middle-third oesophageal SCC?

Correct Answer: C







	Commentary

McKeown three-field oesophagectomy (cervical, thoracic, abdominal) is preferred for upper and middle third SCC because the cervical anastomosis provides better proximal margins. Ivor Lewis is preferred for lower third/GOJ adenocarcinoma. Transhiatal avoids thoracotomy but provides limited mediastinal dissection for mid-oesophageal tumours.






Q14. A 62-year-old patient with a cT3N1 gastric adenocarcinoma (intestinal type). CT shows no distant metastases. The NEXT step should be:

Correct Answer: C







	Commentary

In cT3+ or N+ gastric cancer, diagnostic laparoscopy with peritoneal cytology is MANDATORY before initiating neoadjuvant therapy. Occult peritoneal carcinomatosis is found in 20-30% of these patients and is invisible on CT. Starting FLOT without laparoscopy risks weeks of futile chemotherapy followed by unnecessary laparotomy.






Q15. MSI/dMMR testing in gastric cancer is important because MSI-H tumours:

Correct Answer: C







	Commentary

MSI-H gastric tumours have a better prognosis and show excellent response to immune checkpoint inhibitors. KEYNOTE-158 demonstrated high response rates to pembrolizumab in MSI-H cancers regardless of origin. In the metastatic setting, MSI-H patients may receive first-line pembrolizumab. In the adjuvant setting, MSI-H stage II CRC patients may not need chemotherapy at all.






Q16. The CROSS trial radiation dose is:

Correct Answer: B







	Commentary

The CROSS protocol uses 41.4 Gy in 23 fractions (1.8 Gy/fraction) over approximately 5 weeks, concurrent with weekly carboplatin (AUC 2) and paclitaxel (50 mg/m2). This relatively moderate dose achieves excellent pCR rates while maintaining acceptable toxicity for subsequent surgery.






Q17. Which of the following is NOT a component of the FLOT regimen?

Correct Answer: E







	Commentary

FLOT = 5-Fluorouracil + Leucovorin + Oxaliplatin + Docetaxel (Taxotere). Cisplatin is NOT part of FLOT; it was a component of the older ECF/ECX regimens that FLOT replaced. Remember: FLOT replaced ECF because it showed superior OS (50 vs 35 months) in the FLOT4 trial.






Q18. In the ToGA trial, the overall survival benefit of adding trastuzumab to chemotherapy in HER2-positive gastric cancer was:

Correct Answer: B







	Commentary

ToGA (Bang, Lancet 2010) showed OS of 13.8 months with trastuzumab + chemo vs 11.1 months with chemo alone, a 2.7-month improvement. While this may seem modest, it established the principle of biomarker-driven therapy in gastric cancer and made HER2 testing mandatory for all patients.






Q19. ESD (endoscopic submucosal dissection) for early gastric cancer (T1a) is appropriate when ALL of the following criteria are met EXCEPT:

Correct Answer: E







	Commentary

ESD for T1a gastric cancer requires: well-differentiated (intestinal type), < 2 cm, no ulceration, and no lymphovascular invasion. Signet ring cell (diffuse type) histology is a CONTRAINDICATION because of higher risk of lymph node metastasis and submucosal invasion. These patients require gastrectomy with D2 lymphadenectomy.






Q20. The Dutch D2 trial at 15-year follow-up showed that D2 lymphadenectomy compared to D1:

Correct Answer: C







	Commentary

The Dutch D2 trial (Songun, Lancet Oncol 2010) with 15-year follow-up demonstrated that D2 significantly reduces cancer-related mortality (HR 0.75) compared to D1. While early reports showed higher perioperative morbidity with D2, this was largely attributed to routine pancreaticosplenectomy, which is no longer performed. Modern D2 without routine organ resection has acceptable morbidity.






Q21. KEYNOTE-590 demonstrated a benefit for pembrolizumab + chemotherapy in advanced oesophageal cancer, particularly in:

Correct Answer: C







	Commentary

KEYNOTE-590 (Sun, Lancet 2021) showed OS benefit for pembrolizumab + cisplatin/5-FU in first-line advanced oesophageal cancer (OS HR 0.73, PFS HR 0.65). The benefit was seen across all histologies but was most pronounced in SCC. This trial established immunotherapy in the first-line treatment of advanced oesophageal cancer.






Q22. A T2 N0 oesophageal adenocarcinoma. According to NCCN, the preferred approach is:

Correct Answer: B







	Commentary

For T2 N0 oesophageal cancer, NCCN recommends oesophagectomy as the preferred approach. Neoadjuvant CRT (CROSS) is also acceptable but not mandatory at this stage. The key distinction is that T3+ or N+ mandates neoadjuvant CRT before surgery, while T2N0 can go directly to surgery.






Advanced Level

Q23. A 58-year-old patient with a Siewert Type II GOJ adenocarcinoma, cT3N2, has completed 4 cycles of neoadjuvant FLOT. Restaging shows partial response with no distant disease. The most appropriate surgical approach is:

Correct Answer: C







	Commentary

Siewert Type II is at the epicentre of the GOJ and can be approached either as oesophageal (Ivor Lewis) or gastric (extended total gastrectomy with transhiatal distal oesophagectomy + D2). Both are acceptable depending on the extent of oesophageal involvement, tumour biology, and institutional expertise. The key is achieving R0 resection with adequate lymphadenectomy. A subtotal gastrectomy would provide inadequate proximal margins.






Q24. A gastric cancer patient has MSI-H, HER2-negative, PD-L1 CPS 45 metastatic disease. First-line treatment should be:

Correct Answer: D







	Commentary

MSI-H gastric cancer can receive pembrolizumab monotherapy based on the tissue-agnostic approval from KEYNOTE-158. While nivolumab + chemo (CheckMate-649) is also an option given CPS >= 5, MSI-H patients may derive greater benefit from immunotherapy without chemotherapy. NCCN recommends pembrolizumab as an option for MSI-H tumours regardless of cancer type. The high CPS of 45 further supports an immunotherapy-driven approach.






Q25. Which THREE biomarkers must be tested in every gastric/GOJ adenocarcinoma before treatment?

Correct Answer: B







	Commentary

HER2 (determines trastuzumab eligibility, ToGA), MSI/dMMR (determines immunotherapy candidacy, better prognosis), and PD-L1 CPS (determines nivolumab eligibility, CheckMate-649: benefit if CPS >= 5). KRAS/NRAS/BRAF are for colorectal, EGFR/ALK/ROS1 for lung, ER/PR/HER2 for breast, BRCA for ovarian/breast.






Q26. During D2 gastrectomy for a proximal gastric cancer, which lymph node stations are included in D2 but NOT in D1?

Correct Answer: B







	Commentary

D1 = perigastric nodes (stations 1-6). D2 adds nodes along named arterial trunks: left gastric artery (station 7), common hepatic artery (8), coeliac trunk (9), splenic hilum (10), splenic artery (11), and hepatoduodenal ligament (12). Stations 13-16 constitute a D3 or para-aortic dissection, which is NOT standard.






Q27. A patient completes CROSS neoadjuvant CRT + Ivor Lewis oesophagectomy for a cT3N1 lower-third adenocarcinoma. Pathology shows ypT2N1R0. The next step is:

Correct Answer: C







	Commentary

This patient has residual disease (ypT2N1, not pCR) after neoadjuvant CRT + surgery. CheckMate-577 showed that one year of adjuvant nivolumab doubles DFS in this exact population (22.4 vs 11.0 months, HR 0.69). If the patient had achieved pCR (ypT0N0), observation alone would be appropriate as they were excluded from CheckMate-577.






Q28. A 55-year-old with a T1b N0 M0 oesophageal SCC at 30 cm from incisors. The best initial management is:

Correct Answer: C







	Commentary

T1b (submucosal invasion) has a 20-30% risk of lymph node metastasis, making endoscopic therapy insufficient. However, T1b N0 does NOT require neoadjuvant CRT (CROSS is for T3+ or N+). T2N0 may be treated with upfront surgery or neoadjuvant. The location at 30 cm from incisors places this in the middle third, suggesting a McKeown approach would be most appropriate.






Q29. The FLOT4 trial showed superiority of perioperative FLOT over ECF/ECX. Which of the following results is CORRECT?

Correct Answer: B







	Commentary

FLOT4 (Al-Batran, Lancet 2019): OS 50 vs 35 months (HR 0.77) and pCR 16% vs 6% favouring FLOT over ECF/ECX. The 15-month OS improvement is one of the most significant advances in gastric cancer treatment in decades. Note: FLOT does have more haematological toxicity than ECF, but the survival benefit justifies this.






Q30. A gastric cancer patient undergoes D2 gastrectomy after neoadjuvant FLOT. Pathology: ypT3N2 (6/22 nodes positive), R0, intestinal type, HER2 negative, MSS, CPS 2. Adjuvant management should include:

Correct Answer: B







	Commentary

The FLOT4 regimen is perioperative: 4 cycles pre-surgery + 4 cycles post-surgery. After R0 resection, the remaining 4 adjuvant FLOT cycles should be completed as per protocol. Nivolumab adjuvant (CheckMate-577) is for oesophageal cancer after CRT, not gastric cancer after FLOT. The MacDonald protocol (chemoRT) was the old US standard but has been superseded by perioperative FLOT in Europe.






Module 3 — Answer Key





Surgical Oncology

Colorectal & Anal Canal — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. What is the minimum number of lymph nodes required for adequate colorectal cancer staging according to AJCC guidelines?

Correct Answer: C







	Commentary

A minimum of 12 lymph nodes must be examined for adequate colorectal cancer staging. Failure to harvest 12 nodes leads to stage migration and potential understaging, particularly missing N1 disease. If fewer than 12 nodes are retrieved, re-examination of the specimen and fat-clearing techniques should be considered. This standard differs from gastric cancer where 16 nodes are required.






Q2. MSI/dMMR testing in colorectal cancer is:

Correct Answer: C







	Commentary

MSI/dMMR testing is mandatory for ALL stages of colorectal cancer. It impacts treatment at every level: stage II (MSI-H has excellent prognosis, may not need adjuvant chemotherapy), stage III (prognostic value), and stage IV (first-line pembrolizumab per KEYNOTE-177). It also identifies Lynch syndrome candidates requiring genetic counselling. Omitting this test is a critical error.






Q3. RAS (KRAS/NRAS) and BRAF testing in metastatic colorectal cancer is required BEFORE prescribing:

Correct Answer: B







	Commentary

Anti-EGFR antibodies (cetuximab, panitumumab) are ONLY effective in RAS wild-type (KRAS exons 2-4 and NRAS exons 2-4 all wild-type) tumours. BRAF V600E mutation also predicts poor response to anti-EGFR monotherapy. Testing must be performed before treatment initiation. Administering anti-EGFR to RAS-mutant patients is not only ineffective but potentially harmful.






Q4. Complete mesocolic excision (CME) in colon cancer surgery refers to:

Correct Answer: B







	Commentary

CME involves sharp dissection along embryological fascial planes maintaining the mesocolic fascia intact (no tearing), with central vascular ligation at the origin of the feeding vessel. This maximizes lymph node harvest and ensures complete removal of the lymphatic drainage field. Analogous to TME in rectal cancer, CME improves oncological outcomes in colon cancer surgery.






Q5. Tumour sidedness in metastatic colorectal cancer is clinically important because:

Correct Answer: A







	Commentary

Left-sided (splenic flexure to rectum) RAS wild-type mCRC shows significantly better response to anti-EGFR therapy compared to right-sided tumours. Right-sided tumours have different molecular profiles (more MSI-H, BRAF mutations, CMS1) and derive less benefit from anti-EGFR. In right-sided RAS wild-type mCRC, bevacizumab-based therapy is generally preferred. Sidedness is now a critical factor in first-line treatment selection.






Q6. The MOSAIC trial established adjuvant FOLFOX for colon cancer. Which stage benefited the most?

Correct Answer: C







	Commentary

The MOSAIC trial (Andre, NEJM 2004) demonstrated that adding oxaliplatin to 5-FU/LV (FOLFOX4) improved DFS and OS in stage III colon cancer. The 6-year OS benefit was 4.2% for stage III patients. Stage II patients showed only modest benefit, and adjuvant chemotherapy for stage II is only recommended for high-risk features (T4, <12 nodes, perforation, poorly differentiated, LVI).






Q7. Total mesorectal excision (TME) quality is assessed by the pathologist grading the mesorectal fascia as:

Correct Answer: B







	Commentary

TME quality is graded using the Quirke classification: complete (intact mesorectal fascia, smooth surface, no defects), nearly complete (minor defects but no exposure of muscularis propria), or incomplete (significant defects with visible muscularis propria). This grading directly correlates with local recurrence rates and survival. A surgeon consistently producing incomplete TME specimens needs additional training.






Q8. MRI of the pelvis in rectal cancer is mandatory because it provides:

Correct Answer: B







	Commentary

Pelvic MRI is the gold standard for rectal cancer locoregional staging. It provides critical information on T stage, N stage, predicted CRM status (threatened if tumour within 1 mm of mesorectal fascia), and extramural venous invasion (EMVI). These features directly determine whether the patient needs neoadjuvant treatment (CRT or TNT) or can proceed to upfront surgery. Omitting MRI before treatment planning is a critical error.






Q9. Anal squamous cell carcinoma is primarily caused by:

Correct Answer: B







	Commentary

HPV (predominantly types 16 and 18) is the causative agent in approximately 90% of anal squamous cell carcinomas. This has critical treatment implications: anal SCC is treated with definitive chemoradiotherapy (not surgery), achieving cure rates of 80-90%. Risk factors include HPV infection, immunosuppression (HIV), receptive anal intercourse, and smoking. HPV vaccination programs are expected to reduce incidence.






Q10. The standard first-line treatment for anal squamous cell carcinoma is:

Correct Answer: C







	Commentary

Definitive CRT with concurrent 5-FU + mitomycin C (Nigro protocol) and radiation (45-54 Gy) is the standard treatment, established by the ACT I and ACT II trials. This organ-preserving approach achieves complete response rates of 80-90%. Surgery (APR) is reserved ONLY as salvage for persistent or recurrent disease after CRT. Primary surgical resection of anal SCC is NOT indicated.






Intermediate Level

Q11. KEYNOTE-177 demonstrated first-line pembrolizumab versus chemotherapy in MSI-H/dMMR metastatic colorectal cancer. The PFS hazard ratio was:

Correct Answer: C







	Commentary

KEYNOTE-177 (Andre, NEJM 2020) showed pembrolizumab improved PFS compared to chemotherapy in first-line MSI-H/dMMR mCRC with HR 0.60 (median PFS 16.5 vs 8.2 months). This trial established immunotherapy as the preferred first-line treatment for MSI-H mCRC, making MSI testing before treatment initiation absolutely mandatory in all metastatic CRC patients.






Q12. The BEACON-CRC trial established the treatment for BRAF V600E-mutated metastatic colorectal cancer as:

Correct Answer: B







	Commentary

BEACON-CRC (Kopetz, NEJM 2019) demonstrated that encorafenib (BRAF inhibitor) + cetuximab (anti-EGFR) significantly improved OS compared to standard chemotherapy in BRAF V600E-mutated mCRC (OS 9.3 vs 5.9 months, HR 0.61). The triplet (adding binimetinib) showed similar efficacy with more toxicity, so the doublet is preferred. Single-agent BRAF inhibitors are ineffective in CRC due to EGFR-mediated feedback reactivation.






Q13. The RAPIDO trial for locally advanced rectal cancer evaluated total neoadjuvant therapy (TNT). The pathological complete response (pCR) rate was approximately:

Correct Answer: C







	Commentary

The RAPIDO trial (Bahadoer, Lancet Oncol 2021) used short-course radiotherapy (5x5 Gy) followed by CAPOX/FOLFOX4 then TME surgery, achieving a pCR rate of 28%. This is significantly higher than standard long-course CRT alone (approximately 12-15%). Similarly, PRODIGE-23 reported pCR of 28% with induction FOLFIRINOX + CRT. TNT has become the preferred approach for high-risk locally advanced rectal cancer.






Q14. The watch-and-wait approach for rectal cancer after neoadjuvant treatment is appropriate when:

Correct Answer: B







	Commentary

Watch-and-wait (organ preservation) requires strict confirmation of clinical complete response (cCR) by digital rectal examination (no palpable mass), endoscopy (white scar, telangiectasia, no residual tumour), and MRI (low signal, no suspicious lymph nodes). Close surveillance with endoscopy and MRI every 3-6 months is mandatory. Approximately 25-30% of patients who achieve cCR will experience local regrowth, most of which are salvageable with surgery.






Q15. In the ACT II trial for anal squamous cell carcinoma, which regimen was compared to 5-FU + mitomycin C?

Correct Answer: A







	Commentary

ACT II (James, Lancet Oncol 2013) compared 5-FU + mitomycin C vs 5-FU + cisplatin, both with concurrent radiotherapy. The trial showed no superiority of cisplatin over mitomycin C, confirming 5-FU + MMC as the standard concurrent regimen. ACT II also evaluated maintenance chemotherapy after CRT, which showed no benefit. The combination of 5-FU + MMC + 45-54 Gy remains the gold standard.






Q16. Response assessment after chemoradiotherapy for anal SCC should be performed at:

Correct Answer: B







	Commentary

Response assessment should occur at 8-12 weeks after completing CRT to allow adequate time for tumour regression. Early assessment (before 8 weeks) may overestimate residual disease as the radiation effect continues. Complete response (CR) rates of 80-90% are expected at this timepoint. If residual disease is suspected, a confirmatory biopsy should be performed before committing to salvage APR.






Q17. A circumferential resection margin (CRM) in rectal cancer is considered positive when the tumour is within:

Correct Answer: C







	Commentary

CRM is considered positive when tumour cells are found within 1 mm of the mesorectal fascia margin. A positive CRM is the strongest predictor of local recurrence in rectal cancer. Pre-operative MRI assessment of the predicted CRM is crucial: if the MRI shows tumour within 1 mm of the mesorectal fascia, neoadjuvant therapy is mandatory to achieve downsizing before surgery.






Q18. In the PRODIGE-23 trial, the TNT approach for locally advanced rectal cancer consisted of:

Correct Answer: C







	Commentary

PRODIGE-23 (Conroy, Lancet Oncol 2021) used induction mFOLFIRINOX (6 cycles) followed by standard long-course CRT (capecitabine + 50 Gy), then TME surgery, then adjuvant chemotherapy. This achieved a pCR rate of 28% and improved 3-year DFS (76% vs 69%). Note the difference from RAPIDO, which used short-course RT (5x5 Gy) followed by consolidation chemotherapy. Both TNT approaches are superior to CRT alone.






Q19. Stage II colon cancer with MSI-H status. The recommended adjuvant treatment is:

Correct Answer: C







	Commentary

Stage II MSI-H colon cancer has an excellent prognosis with 5-year survival exceeding 90%. Multiple studies have shown that MSI-H stage II patients do NOT benefit from adjuvant fluoropyrimidine-based chemotherapy, and some data suggest it may even be detrimental. These patients should be managed with observation alone. This is one of the most important reasons MSI testing is mandatory for all stages.






Q20. Extramural venous invasion (EMVI) detected on MRI in rectal cancer indicates:

Correct Answer: B







	Commentary

EMVI on MRI is one of the strongest prognostic factors in rectal cancer, indicating a significantly higher risk of distant metastases (liver, lung). MRI-detected EMVI is a key criterion for recommending neoadjuvant therapy even in otherwise early-stage tumours. It is included in the risk stratification used to select patients for TNT versus standard CRT versus upfront surgery.






Q21. Salvage abdominoperineal resection (APR) for anal SCC is indicated ONLY for:

Correct Answer: B







	Commentary

APR in anal SCC is EXCLUSIVELY a salvage procedure for persistent disease (no CR at 8-12 weeks, confirmed by biopsy) or local recurrence after initial CRT. It should never be offered as primary treatment. The paradigm shift established by Nigro and confirmed by ACT I/II trials is that CRT is curative in 80-90% of cases. Salvage APR achieves 5-year survival of 40-60% in appropriately selected patients.






Q22. The IDEA collaboration for stage III colon cancer demonstrated that 3 months of adjuvant CAPOX was non-inferior to 6 months in:

Correct Answer: B







	Commentary

The IDEA collaboration (Grothey, NEJM 2018) showed that 3 months of CAPOX was non-inferior to 6 months in low-risk stage III (T1-3 N1) colon cancer, with significantly less neurotoxicity. However, for high-risk stage III (T4 or N2), 6 months remains the standard. For FOLFOX, 6 months was superior to 3 months in all subgroups. This allows tailored duration based on risk and regimen choice.






Advanced Level

Q23. A 62-year-old patient with a mid-rectal adenocarcinoma. MRI shows cT3c N2, CRM threatened (tumour 0.5 mm from mesorectal fascia), EMVI positive. The most appropriate initial treatment strategy is:

Correct Answer: C







	Commentary

This is a high-risk locally advanced rectal cancer (cT3c N2, threatened CRM, EMVI+). TNT is the preferred approach per RAPIDO and PRODIGE-23 trials, which showed higher pCR rates (28%), improved DFS, and reduced distant metastases compared to standard CRT alone. The TNT sequence allows maximal tumour downsizing before surgery, improving chances of achieving a clear CRM. Upfront surgery with a threatened CRM would result in a positive margin.






Q24. A patient with metastatic colorectal cancer: RAS wild-type, BRAF wild-type, MSS, left-sided primary. First-line treatment should be:

Correct Answer: B







	Commentary

For left-sided, RAS wild-type, BRAF wild-type, MSS mCRC, the preferred first-line treatment is chemotherapy doublet (FOLFOX or FOLFIRI) plus anti-EGFR (cetuximab or panitumumab). The sidedness data (CALGB/SWOG 80405, FIRE-3) consistently show that left-sided tumours derive greater benefit from anti-EGFR than from bevacizumab. Pembrolizumab is reserved for MSI-H patients. Encorafenib + cetuximab is for BRAF V600E-mutated tumours.






Q25. A patient completes TNT (RAPIDO approach) for a low rectal cancer. Post-treatment assessment at 8 weeks shows clinical complete response (cCR) on DRE, endoscopy, and MRI. The best management option is:

Correct Answer: B







	Commentary

When a true cCR is confirmed (no mass on DRE, white scar on endoscopy, marked fibrosis with low signal on MRI), watch-and-wait is an evidence-based organ-preservation strategy. The patient must consent to rigorous surveillance: DRE + endoscopy + MRI every 3-6 months for at least 5 years. Approximately 25-30% will develop local regrowth, but most are detected early and salvaged with surgery. Long-term oncological outcomes are comparable to those who undergo immediate TME.






Q26. A 70-year-old patient with a right-sided colon cancer. Pathology after right hemicolectomy with CME: pT3 N0 (14 nodes examined), well-differentiated, no LVI, no perforation, MSI-H. Adjuvant management should be:

Correct Answer: D







	Commentary

This patient has stage II colon cancer with NO high-risk features (adequate nodes examined >12, T3 not T4, no LVI, no perforation, well-differentiated) AND MSI-H status. MSI-H stage II patients have excellent prognosis and do NOT benefit from adjuvant chemotherapy. Multiple studies including the Quick and Simple and Reliable analysis have shown that fluoropyrimidine-based adjuvant chemotherapy may be detrimental in MSI-H stage II patients. Observation alone is the correct management.






Q27. A patient with metastatic CRC: RAS wild-type, BRAF V600E-mutated, MSS, right-sided primary, second-line treatment after progression on FOLFOX + bevacizumab. The best option is:

Correct Answer: B







	Commentary

BRAF V600E-mutated mCRC has a particularly poor prognosis. BEACON-CRC (Kopetz, NEJM 2019) demonstrated that encorafenib + cetuximab significantly improved OS over standard chemotherapy (9.3 vs 5.9 months, HR 0.61) in previously treated BRAF V600E mCRC. Single-agent BRAF inhibitors fail in CRC due to EGFR-mediated pathway reactivation, which is why cetuximab is essential in the combination despite this being a right-sided tumour.






Q28. A 55-year-old woman with anal SCC cT2 N0. She completes definitive CRT (5-FU + MMC + 50.4 Gy). At 12-week assessment, there is a persistent 1.5 cm ulcerated mass at the anal verge. Biopsy confirms residual SCC. The most appropriate next step is:

Correct Answer: C







	Commentary

Biopsy-confirmed persistent SCC at 12 weeks after definitive CRT constitutes treatment failure. Re-irradiation is not standard practice due to cumulative toxicity. The appropriate salvage treatment is APR, which achieves 5-year survival of 40-60%. Local excision alone is insufficient for residual invasive disease. Immunotherapy (nivolumab, pembrolizumab) may be considered in metastatic or unresectable settings but is not standard for localized persistent disease amenable to surgery.






Q29. A patient with synchronous liver metastases from a left-sided colon cancer (RAS wild-type, BRAF wild-type, MSS, CPS 3). The liver metastases are potentially resectable after downsizing. The optimal first-line conversion chemotherapy regimen is:

Correct Answer: B







	Commentary

When the goal is conversion to resectability, maximizing response rate is critical. In left-sided RAS wild-type mCRC, chemotherapy doublet + anti-EGFR achieves the highest objective response rates (60-70%), significantly higher than with bevacizumab (50-55%). The FIRE-3 and CALGB/SWOG 80405 trials showed higher response rates with cetuximab in left-sided tumours. Anti-EGFR is preferred when tumour shrinkage is the primary objective. Pembrolizumab is for MSI-H only.






Q30. A rectal cancer patient undergoes TME after TNT. Pathology shows ypT0 N0 (pCR) with 15 nodes examined, complete TME specimen (Quirke grade: complete). Which of the following statements is CORRECT regarding this patient?

Correct Answer: C







	Commentary

Pathological complete response (ypT0N0) after neoadjuvant therapy carries the best long-term prognosis in rectal cancer, with 5-year DFS exceeding 85-90%. There is no established role for adjuvant chemotherapy after pCR, especially after TNT where systemic chemotherapy was already delivered in the neoadjuvant setting. The quality indicators here are excellent: complete TME, adequate node harvest (15 >12), and pCR. Standard surveillance (CEA, CT, colonoscopy) is appropriate.
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Basic Level

Q1. The Peritoneal Cancer Index (PCI) score ranges from:

Correct Answer: C







	Commentary

The PCI (Sugarbaker) divides the abdomen into 13 regions (0-12), each scored 0-3 based on the largest tumour deposit (0 = none, 1 = <0.5 cm, 2 = 0.5-5 cm, 3 = >5 cm or confluence). Maximum score is 13 x 3 = 39. PCI is the strongest predictor of outcome after CRS+HIPEC and guides patient selection.






Q2. A CC-0 completeness of cytoreduction score means:

Correct Answer: C







	Commentary

CC-score classification: CC-0 = no visible residual disease, CC-1 = residual nodules < 2.5 mm, CC-2 = residual 2.5 mm to 2.5 cm, CC-3 = residual > 2.5 cm. CC-0 and CC-1 are considered curative cytoreduction. CC-2 and CC-3 are palliative. Achieving CC-0/1 is the single most important prognostic factor after CRS+HIPEC.






Q3. The landmark Verwaal 2003 trial demonstrated that CRS+HIPEC for CRC peritoneal metastases improved median OS to:

Correct Answer: D







	Commentary

Verwaal et al. (NEJM 2003) randomized 105 patients with CRC peritoneal metastases to CRS+HIPEC (mitomycin C) vs systemic 5-FU/leucovorin. Median OS was 22.3 months with CRS+HIPEC vs 12.6 months with systemic chemotherapy alone (p=0.032). This landmark trial established CRS+HIPEC as the standard of care for selected patients.






Q4. In the PSOGI 2016 classification of appendiceal mucinous neoplasms, LAMN stands for:

Correct Answer: A







	Commentary

PSOGI 2016 classification: LAMN (Low-grade Appendiceal Mucinous Neoplasm), HAMN (High-grade Appendiceal Mucinous Neoplasm), and GCA (Goblet Cell Adenocarcinoma, formerly goblet cell carcinoid). LAMN has pushing invasion without destructive infiltration and carries an excellent prognosis when confined to the appendix. HAMN has high-grade cytology but no destructive invasion.






Q5. Goblet cell adenocarcinoma (GCA) of the appendix requires which surgical treatment regardless of stage?

Correct Answer: B







	Commentary

GCA (goblet cell adenocarcinoma) of the appendix behaves aggressively with a propensity for lymph node and peritoneal metastases. Right hemicolectomy (RHC) is recommended for ALL stages because of the high risk of lymph node involvement and local recurrence after appendicectomy alone. GCA is fundamentally different from LAMN/HAMN in its biological behavior.






Q6. The OVHIPEC-1 trial demonstrated that adding HIPEC with cisplatin during interval debulking surgery (IDS) for advanced ovarian cancer improved OS by:

Correct Answer: C







	Commentary

OVHIPEC-1 (van Driel, NEJM 2018) randomized 245 patients with stage III ovarian cancer undergoing IDS to CRS alone vs CRS + HIPEC (cisplatin 100 mg/m2 for 90 min). Median OS was 45.7 months with HIPEC vs 33.9 months without (HR 0.67), a 12-month improvement. This trial established cisplatin HIPEC as beneficial at IDS for advanced ovarian cancer.






Q7. BRCA1/2 germline testing in advanced ovarian cancer is:

Correct Answer: C







	Commentary

BRCA1/2 germline testing is mandatory for ALL patients with epithelial ovarian cancer regardless of age, family history, or histological subtype. Approximately 15-20% of ovarian cancers harbour BRCA mutations. This directly determines eligibility for PARP inhibitor maintenance therapy (olaparib, niraparib) and guides genetic counselling for family members.






Q8. Pseudomyxoma peritonei (PMP) most commonly originates from:

Correct Answer: B







	Commentary

PMP almost always originates from a ruptured appendiceal mucinous neoplasm (LAMN or HAMN). The historical belief that PMP arose from the ovary has been disproven by molecular studies showing appendiceal origin in >95% of cases. Even when ovarian involvement is prominent, the appendix is the primary site. Immunohistochemistry (CK20+/CK7-/CDX2+) confirms appendiceal origin.






Q9. The standard treatment for pseudomyxoma peritonei (PMP) is:

Correct Answer: C







	Commentary

CRS+HIPEC is the standard of care for PMP, with 10-year overall survival rates of approximately 63% in specialized centres. Complete cytoreduction (CC-0/1) is critical for optimal outcomes. Systemic chemotherapy alone has minimal efficacy in mucinous tumours. Serial debulking without HIPEC leads to progressive adhesions and declining surgical outcomes.






Q10. An appendiceal neuroendocrine tumour (NET) measuring <1 cm with negative margins after appendicectomy requires:

Correct Answer: B







	Commentary

Appendiceal NETs <1 cm with negative margins and no lymphovascular invasion have an excellent prognosis and appendicectomy alone is curative. For tumours 1-2 cm, right hemicolectomy is considered if risk factors are present (mesoappendiceal invasion >3 mm, lymphovascular invasion, high grade). For tumours >2 cm, right hemicolectomy is mandatory.






Intermediate Level

Q11. In CRC peritoneal metastases, a PCI score above which threshold is generally considered a contraindication for curative CRS+HIPEC?

Correct Answer: C







	Commentary

PCI > 20 is generally considered a contraindication for curative CRS+HIPEC in CRC peritoneal metastases because complete cytoreduction (CC-0/1) becomes very unlikely. Multiple studies have shown that OS drops dramatically when PCI exceeds 20. However, for appendiceal and ovarian primary tumours, higher PCI thresholds may still be acceptable due to different tumour biology.






Q12. The PRODIGE-7 trial (Quenet, Lancet Oncol 2021) showed that adding oxaliplatin-based HIPEC to CRS for CRC peritoneal metastases:

Correct Answer: C







	Commentary

PRODIGE-7 (Quenet, Lancet Oncol 2021) randomized 265 patients with CRC peritoneal metastases (PCI <= 25) to CRS alone vs CRS + oxaliplatin-based HIPEC. Median OS was 41.7 months (CRS+HIPEC) vs 41.2 months (CRS alone) with no significant difference (HR 1.00). HIPEC was associated with higher morbidity. This trial challenged the added benefit of HIPEC over complete CRS alone in CRC.






Q13. The LION trial (Harter, NEJM 2019) in advanced ovarian cancer demonstrated that:

Correct Answer: B







	Commentary

The LION trial (Harter, NEJM 2019) randomized 647 patients with advanced ovarian cancer and macroscopically normal lymph nodes after complete resection to systematic pelvic and para-aortic lymphadenectomy vs no lymphadenectomy. There was no OS benefit (65.5 vs 69.2 months, HR 1.11) but significantly higher morbidity (reoperation, lymphocysts, death) in the lymphadenectomy group.






Q14. The SOLO-1 trial (Moore, NEJM 2018) evaluated olaparib maintenance in advanced ovarian cancer. The hazard ratio for PFS in BRCA-mutated patients was:

Correct Answer: D







	Commentary

SOLO-1 (Moore, NEJM 2018) showed a remarkable PFS benefit for olaparib maintenance vs placebo in newly diagnosed advanced ovarian cancer with BRCA1/2 mutation after platinum-based chemotherapy: HR 0.30, meaning a 70% reduction in risk of progression or death. Median PFS was 56.0 months vs 13.8 months. This is one of the most impactful results in ovarian cancer therapy.






Q15. The PRIMA/ENGOT-OV26 trial evaluated niraparib maintenance in advanced ovarian cancer. The HR for PFS in the overall population was:

Correct Answer: B







	Commentary

PRIMA/ENGOT-OV26 (Gonzalez-Martin, NEJM 2019) showed niraparib maintenance improved PFS in the overall population of newly diagnosed advanced ovarian cancer (HR 0.62). Critically, unlike SOLO-1 (BRCA-mutated only), PRIMA included ALL patients regardless of BRCA status and HRD status, expanding PARP inhibitor access to a broader population including HRD-negative patients.






Q16. In ovarian cancer, Primary Debulking Surgery (PDS) is preferred over Interval Debulking Surgery (IDS) when:

Correct Answer: B







	Commentary

PDS is preferred when complete macroscopic resection (no residual disease) is achievable. If complete resection is unlikely due to extensive disease, neoadjuvant chemotherapy (NACT) followed by IDS is appropriate. The CHORUS and EORTC 55971 trials showed non-inferiority of NACT+IDS vs PDS, but post-hoc analyses consistently show that R0 resection at PDS provides the best survival.






Q17. The Ronnett classification of pseudomyxoma peritonei (PMP) includes which two main categories?

Correct Answer: B







	Commentary

The Ronnett classification divides PMP into: DPAM (Disseminated Peritoneal Adenomucinosis) — low-grade, scant cellularity, bland cytology, excellent prognosis; and PMCA (Peritoneal Mucinous Carcinomatosis) — high-grade, abundant cellularity, signet ring cells, poor prognosis. A third intermediate category (PMCA-I) also exists. This classification directly impacts treatment planning and prognosis counselling.






Q18. An appendiceal NET measuring 1.5 cm with lymphovascular invasion after appendicectomy. The next step is:

Correct Answer: B







	Commentary

Appendiceal NETs 1-2 cm require right hemicolectomy when risk factors are present: lymphovascular invasion, mesoappendiceal invasion >3 mm, positive/close margins, high grade (G2/G3), or mixed histology. This patient has lymphovascular invasion, which is a clear indication for completion right hemicolectomy to achieve adequate lymph node staging and clearance.






Q19. Which completeness of cytoreduction (CC) scores are considered curative intent?

Correct Answer: B







	Commentary

CC-0 (no visible residual disease) and CC-1 (residual nodules < 2.5 mm) are considered curative cytoreduction because HIPEC can penetrate tissue to a depth of 2-3 mm. CC-2 (residual 2.5 mm to 2.5 cm) and CC-3 (residual > 2.5 cm) are palliative because the drug cannot penetrate beyond the tumour surface. The ability to achieve CC-0/1 should be assessed preoperatively.






Q20. In the OVHIPEC-1 trial, the HIPEC agent and duration used were:

Correct Answer: C







	Commentary

OVHIPEC-1 used cisplatin 100 mg/m2 perfused at 40 degrees Celsius for 90 minutes during interval debulking surgery. This is a critical protocol detail: the positive results of OVHIPEC-1 apply specifically to cisplatin HIPEC at IDS, not to other agents or settings. Sodium thiosulfate was administered intravenously as nephroprotection during the procedure.






Q21. A patient with CRC peritoneal metastases and a PCI of 12 undergoes CRS+HIPEC achieving CC-0. The 5-year OS rate in this scenario is approximately:

Correct Answer: C







	Commentary

For CRC peritoneal metastases with PCI < 20 and complete cytoreduction (CC-0/1), 5-year OS rates range from 30-40% in experienced centres. The two strongest predictors of outcome are: (1) completeness of cytoreduction (CC-0 vs CC-1 vs CC-2/3) and (2) PCI score. Low PCI + CC-0 represents the best possible scenario with the highest survival rates.






Q22. The 10-year overall survival rate for PMP (DPAM subtype) treated with CRS+HIPEC in specialized centres is approximately:

Correct Answer: D







	Commentary

In specialized centres, CRS+HIPEC for PMP achieves 10-year OS rates of approximately 63%. DPAM (low-grade) has significantly better outcomes than PMCA (high-grade). The key prognostic factors are: (1) histological subtype (DPAM vs PMCA), (2) completeness of cytoreduction, and (3) prior surgical score. These results underscore the importance of referral to specialized peritoneal surface malignancy centres.






Advanced Level

Q23. A 55-year-old woman with newly diagnosed FIGO IIIC high-grade serous ovarian cancer, BRCA1 germline mutation, complete response after PDS + 6 cycles carboplatin/paclitaxel. The BEST maintenance strategy according to SOLO-1 is:

Correct Answer: B







	Commentary

SOLO-1 established olaparib 300 mg BID for 2 years as the standard maintenance for BRCA1/2-mutated advanced ovarian cancer in complete or partial response after first-line platinum-based chemotherapy. The unprecedented HR 0.30 for PFS makes this the strongest evidence-based maintenance option for this population. Niraparib (PRIMA) is preferred for non-BRCA or HRD-negative patients.






Q24. A 48-year-old patient presents with CRC peritoneal metastases, PCI 18, no distant metastases. After 6 cycles of FOLFOX, restaging shows stable disease. According to current evidence including PRODIGE-7, the BEST approach is:

Correct Answer: E







	Commentary

PRODIGE-7 showed no benefit of oxaliplatin-based HIPEC over CRS alone. However, PRODIGE-7 only tested oxaliplatin, not mitomycin C. The original Verwaal trial used mitomycin C. Many centres continue to offer CRS + mitomycin C-based HIPEC as standard for CRC PM. PCI 18 is within the acceptable range (<20). CRS alone is also a valid option per PRODIGE-7, but the question asks for best approach considering all evidence.






Q25. In the context of CRS+HIPEC for CRC peritoneal metastases, which combination of factors predicts the WORST outcome?

Correct Answer: C







	Commentary

The combination of PCI > 20, incomplete cytoreduction (CC-2), and unfavourable histology (poorly differentiated with signet ring cells) predicts the worst outcome. Each factor independently worsens prognosis: high PCI means extensive disease burden, CC-2 means incomplete clearance, and signet ring histology is associated with chemoresistance and peritoneal tropism. This patient would likely not be a candidate for curative CRS+HIPEC.






Q26. A 60-year-old patient with advanced ovarian cancer (FIGO IIIC) deemed unresectable at presentation. After 3 cycles NACT with carboplatin/paclitaxel and good response, the next step is IDS. Based on OVHIPEC-1, you should:

Correct Answer: B







	Commentary

OVHIPEC-1 specifically demonstrated benefit for cisplatin HIPEC (100 mg/m2 for 90 min at 40 degrees) at the time of IDS after 3 cycles of NACT. The protocol is precise: 3 cycles NACT, then IDS + cisplatin HIPEC, then 3 more cycles adjuvant chemotherapy. Oxaliplatin and carboplatin were NOT tested in OVHIPEC-1 and cannot be extrapolated. The benefit was an OS improvement of 12 months.






Q27. A 45-year-old woman with FIGO IIIC HGSOC, no BRCA mutation, HRD-negative. She achieves CR after first-line platinum chemotherapy. According to PRIMA, the recommended maintenance is:

Correct Answer: B







	Commentary

PRIMA demonstrated PFS benefit with niraparib maintenance in the OVERALL population (HR 0.62), including HRD-negative patients (HR 0.68). Unlike SOLO-1 which was restricted to BRCA-mutated patients, PRIMA provides the evidence base for PARP inhibitor maintenance in non-BRCA and even HRD-negative patients. Niraparib dose is individualized based on body weight and platelet count.






Q28. A patient with PMP (DPAM) has undergone prior incomplete debulking at another centre (PSS 2). He is referred for definitive CRS+HIPEC. Which factor MOST negatively impacts prognosis?

Correct Answer: C







	Commentary

The Prior Surgical Score (PSS) measures the extent of previous surgical procedures: PSS-0 (biopsy only), PSS-1 (one region), PSS-2 (2-5 regions), PSS-3 (>5 regions). A high PSS is the most significant negative prognostic factor because prior surgery creates adhesions, alters anatomy, and compromises the ability to achieve complete cytoreduction. This underscores the importance of referring PMP patients to specialized centres BEFORE initial surgery.






Q29. Which statement about the PRODIGE-7 trial is INCORRECT?

Correct Answer: E







	Commentary

PRODIGE-7 did NOT test mitomycin C; it tested ONLY oxaliplatin-based HIPEC. Statements A-D are all correct: it was randomized CRS+HIPEC vs CRS for CRC PM, used oxaliplatin at 43 degrees for 30 minutes, showed no OS difference (41.7 vs 41.2 months), and HIPEC had higher morbidity. The trial cannot make claims about mitomycin C-based HIPEC. This is a common source of misinterpretation.






Q30. A 52-year-old woman with FIGO IIIC HGSOC undergoes optimal PDS (R0) followed by 6 cycles carboplatin/paclitaxel achieving CR. She is BRCA2-mutated. Her LION-concordant surgical approach and SOLO-1-based maintenance should be:

Correct Answer: B







	Commentary

Integrating two landmark trials: LION showed that systematic lymphadenectomy of macroscopically normal nodes in advanced ovarian cancer does NOT improve OS but increases morbidity — so no lymphadenectomy. SOLO-1 showed olaparib 300 mg BID for 2 years in BRCA-mutated patients with CR/PR after platinum-based chemo achieves HR 0.30 for PFS. The combination of LION-concordant surgery and SOLO-1-based maintenance represents best practice.






Module 5 — Answer Key





Surgical Oncology

Sarcoma — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. What is the gold-standard surgical margin for soft tissue sarcoma (STS) of the extremity?

Correct Answer: C







	Commentary

Wide excision with microscopically negative (R0) margins is the standard for extremity STS. The goal is a cuff of normal tissue around the tumour. Amputation is rarely required (<5%) in the era of combined surgery and radiotherapy. Intralesional or marginal excision results in unacceptable local recurrence rates.






Q2. The FNCLCC grading system for soft tissue sarcoma is based on which three parameters?

Correct Answer: B







	Commentary

The FNCLCC (Federation Nationale des Centres de Lutte Contre le Cancer) grading system uses three parameters: tumour differentiation (1-3 points), mitotic count (1-3 points), and tumour necrosis (0-2 points). Total score: Grade 1 (2-3), Grade 2 (4-5), Grade 3 (6-8). Grade is the strongest prognostic factor for distant metastasis in STS.






Q3. Which immunohistochemical markers are diagnostic for well-differentiated liposarcoma (WDLPS)?

Correct Answer: B







	Commentary

MDM2 and CDK4 amplification (detected by FISH or IHC) is the hallmark of well-differentiated and dedifferentiated liposarcoma. This distinguishes WDLPS from benign lipoma, which is critical in retroperitoneal tumours where the differential diagnosis is essential. KIT/DOG1 are GIST markers; S100/SOX10 are melanoma/nerve sheath markers; CD34/STAT6 are solitary fibrous tumour markers.






Q4. What is the preferred timing of radiotherapy for extremity soft tissue sarcoma?

Correct Answer: B







	Commentary

Preoperative RT (50 Gy in 25 fractions) is preferred for extremity STS based on the Canadian SR2 trial (O'Sullivan, Lancet 2002). Advantages include smaller field, lower dose, and better long-term functional outcomes despite higher acute wound complications (35% vs 17%). The late fibrosis and oedema rates are significantly lower with preoperative RT.






Q5. Which is the most common histological subtype of retroperitoneal sarcoma?

Correct Answer: B







	Commentary

WDLPS/DDLPS accounts for approximately 60% of retroperitoneal sarcomas, followed by leiomyosarcoma (LMS) at approximately 20%. The histological subtype determines surgical strategy: WDLPS/DDLPS requires compartmental resection with planned en bloc organ resection, while LMS may be resected with organ-sparing approach when feasible.






Q6. What is the activating mutation found in approximately 75-80% of GISTs?

Correct Answer: C







	Commentary

KIT exon 11 mutations are the most common in GIST (approximately 75-80%), followed by KIT exon 9 (approximately 10%), PDGFRA mutations (approximately 5-8%), and wild-type (approximately 10-15%). Mutational analysis is mandatory for all GISTs as it directly determines the choice and dose of tyrosine kinase inhibitor therapy.






Q7. What is the standard imatinib dose for a GIST with KIT exon 11 mutation?

Correct Answer: B







	Commentary

Imatinib 400 mg/day is the standard dose for KIT exon 11 mutant GIST. This was established by the pivotal EORTC 62005 and SWOG S0033 trials. KIT exon 9 mutations require 800 mg/day for optimal response (MetaGIST analysis). PDGFRA D842V is inherently resistant to imatinib.






Q8. The initial management approach recommended for newly diagnosed desmoid tumours (aggressive fibromatosis) is:

Correct Answer: C







	Commentary

Active surveillance is the recommended first-line approach for desmoid tumours because approximately 30% of cases will spontaneously regress. Surgery is associated with 40-60% local recurrence and can cause significant morbidity. The paradigm has shifted from aggressive surgery to observation, with systemic therapy reserved for symptomatic or progressive disease.






Q9. The standard chemotherapy regimen for osteosarcoma is:

Correct Answer: B







	Commentary

MAP (high-dose methotrexate, doxorubicin/Adriamycin, cisplatin) is the standard neoadjuvant and adjuvant chemotherapy for osteosarcoma. The EURAMOS-1 trial confirmed MAP as the backbone regimen. Histological response to neoadjuvant chemotherapy (>90% necrosis = good responder) is the most important prognostic factor. VDC/IE is used for Ewing sarcoma, not osteosarcoma.






Q10. What is the primary treatment for conventional chondrosarcoma?

Correct Answer: C







	Commentary

Conventional chondrosarcoma is resistant to both chemotherapy and radiotherapy. Surgery with wide excision and negative margins is the only curative treatment. The grade (I-III) determines prognosis and aggressiveness of surgical approach. Dedifferentiated chondrosarcoma may be treated with chemotherapy, but conventional grades I-III rely entirely on adequate surgical resection.






Intermediate Level

Q11. The STRASS trial demonstrated that neoadjuvant radiotherapy for retroperitoneal WDLPS:

Correct Answer: C







	Commentary

The STRASS trial (Bonvalot, Lancet Oncol 2020) was the first randomized trial of neoadjuvant RT for retroperitoneal sarcoma. In the ITT analysis, preoperative RT did not significantly improve abdominal recurrence-free survival. Post-hoc analysis suggested potential benefit for DDLPS but NOT for WDLPS. Currently, neoadjuvant RT is not standard for retroperitoneal WDLPS.






Q12. Why should a transperitoneal biopsy NEVER be performed for a suspected retroperitoneal sarcoma?

Correct Answer: B







	Commentary

Transperitoneal biopsy of a retroperitoneal sarcoma violates oncological principles by creating a route for tumour cell dissemination into the peritoneal cavity, converting a potentially curable retroperitoneal disease into peritoneal sarcomatosis. The biopsy must be performed via a posterior/retroperitoneal approach under CT or ultrasound guidance. This is a critical surgical oncology principle.






Q13. The correct imatinib dose for GIST with KIT exon 9 mutation is:

Correct Answer: D







	Commentary

KIT exon 9 mutant GISTs require 800 mg/day of imatinib (NOT the standard 400 mg). The MetaGIST analysis demonstrated that 800 mg significantly improved PFS compared to 400 mg in exon 9 mutant GIST. This dose-response relationship makes mutational testing mandatory before starting therapy. Prescribing 400 mg for exon 9 is a critical treatment error.






Q14. Which is the ONLY effective targeted therapy for GIST harbouring a PDGFRA D842V mutation?

Correct Answer: D







	Commentary

PDGFRA D842V is inherently resistant to imatinib, sunitinib, and regorafenib. Avapritinib is the ONLY effective therapy, as demonstrated by the NAVIGATOR trial (ORR 84%, CR 13%). This made mutational profiling absolutely essential: misidentifying D842V and treating with imatinib wastes time and exposes patients to ineffective therapy.






Q15. The Z9001 trial and Joensuu 2012 study established that adjuvant imatinib for high-risk GIST should be given for:

Correct Answer: D







	Commentary

The Z9001 trial first demonstrated benefit of adjuvant imatinib (1 year), and the landmark Joensuu 2012 study (SSG XVIII/AIO) showed that 3 years of adjuvant imatinib was superior to 1 year in high-risk GIST (5-year OS 92% vs 81.7%). Three years is now the worldwide standard for high-risk GIST after R0 resection.






Q16. The surgical approach for retroperitoneal WDLPS/DDLPS should include:

Correct Answer: C







	Commentary

Compartmental resection with planned en bloc organ resection (ipsilateral kidney, colon, psoas) is the standard surgical approach for retroperitoneal WDLPS/DDLPS. The Gronchi/Bonvalot approach aims to achieve macroscopic complete resection with planned adjacent organ resection to reduce local recurrence. Simple enucleation leads to early recurrence.






Q17. What is the standard chemotherapy regimen for Ewing sarcoma?

Correct Answer: B







	Commentary

VDC/IE alternating cycles is the standard chemotherapy for Ewing sarcoma, established by the INT-0091 and AEWS0031 trials. Interval-compressed VDC/IE (every 2 weeks with G-CSF support) improved EFS compared to standard 3-week intervals. MAP is for osteosarcoma, not Ewing sarcoma. Ewing sarcoma is highly chemosensitive and radiosensitive.






Q18. The DeFi trial evaluated nirogacestat for desmoid tumours and showed:

Correct Answer: B







	Commentary

The DeFi trial (Gounder, NEJM 2023) was a landmark phase III study demonstrating that nirogacestat (a gamma-secretase inhibitor) dramatically improved PFS in desmoid tumours (HR 0.29, p<0.001), with ORR of 41% vs 8% placebo. This established nirogacestat as the first FDA-approved targeted therapy for desmoid tumours requiring systemic treatment.






Q19. In metastatic GIST progressing on imatinib, the second-line treatment is:

Correct Answer: C







	Commentary

The standard treatment sequence for metastatic GIST is: 1st line imatinib, 2nd line sunitinib (Demetri, Lancet 2006), 3rd line regorafenib (GRID trial), 4th line ripretinib (INVICTUS trial). Sunitinib targets multiple kinases including KIT and PDGFRA and is the established second-line standard. Avapritinib is specifically for PDGFRA D842V mutant GIST.






Q20. Surgery for desmoid tumours is associated with a local recurrence rate of:

Correct Answer: D







	Commentary

Surgery for desmoid tumours carries a recurrence rate of 40-60%, even with negative margins, which is why the paradigm has shifted toward active surveillance as the first-line approach. Desmoids are locally aggressive but never metastasize. Re-excision after recurrence often leads to further recurrences and increasing morbidity. Systemic therapy is preferred for progressive or symptomatic disease.






Q21. A 45-year-old patient has a 15 cm retroperitoneal mass. CT-guided biopsy shows spindle cells positive for KIT and DOG1. The diagnosis is:

Correct Answer: C







	Commentary

KIT (CD117) and DOG1 (ANO1) positivity is the immunohistochemical hallmark of GIST. Approximately 95% of GISTs are KIT-positive. DOG1 is a more sensitive marker and identifies some KIT-negative GISTs. The next step is mutational analysis (KIT exon 9, 11, 13, 17; PDGFRA exon 12, 14, 18) to guide targeted therapy. WDLPS would be MDM2/CDK4 positive; LMS would be desmin/SMA positive.






Q22. The spontaneous regression rate of desmoid tumours under active surveillance is approximately:

Correct Answer: D







	Commentary

Approximately 30% of desmoid tumours will spontaneously regress under active surveillance, which is the primary justification for the watch-and-wait approach. Multiple retrospective series and the prospective data from the European Organisation for Research and Treatment of Cancer support this observation. This natural history makes upfront surgery, with its 40-60% recurrence rate, an inferior initial strategy.






Advanced Level

Q23. A patient with metastatic GIST has progressed on imatinib 400 mg/day. Mutational analysis reveals a KIT exon 9 mutation. Before switching to sunitinib, the FIRST step should be:

Correct Answer: C







	Commentary

For KIT exon 9 mutant GIST, the standard dose should have been 800 mg/day from the start (MetaGIST). If a patient was incorrectly started at 400 mg and progresses, the first intervention is dose escalation to 800 mg before switching to second-line sunitinib. This highlights the critical importance of upfront mutational testing to guide correct initial dosing.






Q24. A 55-year-old patient with a 20 cm retroperitoneal mass undergoes CT-guided posterior approach biopsy showing WDLPS (MDM2+, CDK4+). The ipsilateral kidney is displaced but functional. Optimal surgical management includes:

Correct Answer: B







	Commentary

Compartmental resection for retroperitoneal WDLPS includes en bloc resection of the tumour with adjacent organs (ipsilateral kidney, colon, psoas muscle) even when they appear uninvolved, as microscopic infiltration is common. The STRASS trial showed no benefit of neoadjuvant RT specifically for WDLPS. Simple enucleation leads to rapid local recurrence. Chemotherapy is ineffective for WDLPS.






Q25. The correct sequence of TKIs for metastatic GIST (KIT exon 11 mutation) after progression through each line is:

Correct Answer: B







	Commentary

The standard treatment sequence for metastatic GIST is: 1st line imatinib (EORTC 62005), 2nd line sunitinib (Demetri, Lancet 2006), 3rd line regorafenib (GRID trial, Demetri, Lancet 2013), 4th line ripretinib (INVICTUS trial, Blay, Lancet Oncol 2020). This sequence is well-established by landmark trials and knowing it is essential for board examinations.






Q26. A 30-year-old woman presents with a 6 cm abdominal wall desmoid tumour diagnosed 3 months ago. She is asymptomatic. MRI shows stable size. The BEST management is:

Correct Answer: C







	Commentary

Active surveillance is the correct management for an asymptomatic, stable desmoid tumour. Approximately 30% will regress spontaneously. Surgery carries 40-60% recurrence risk and should be avoided as initial treatment. Nirogacestat (DeFi trial, HR 0.29) is reserved for progressive or symptomatic disease, not stable asymptomatic tumours. Treatment escalation occurs only upon documented growth or symptom development.






Q27. In the NAVIGATOR trial, avapritinib in PDGFRA D842V mutant GIST achieved an overall response rate (ORR) of approximately:

Correct Answer: D







	Commentary

The NAVIGATOR trial (Heinrich, Lancet Oncol 2020) demonstrated an ORR of 84% (including 13% complete responses) for avapritinib in PDGFRA D842V mutant GIST. This is a remarkable response rate for a mutation previously considered untreatable, as D842V is inherently resistant to all other approved TKIs (imatinib, sunitinib, regorafenib, ripretinib).






Q28. A 16-year-old patient with a Ewing sarcoma of the femoral diaphysis has achieved >90% necrosis after neoadjuvant VDC/IE. The recommended local treatment is:

Correct Answer: C







	Commentary

For Ewing sarcoma of an expendable bone or when limb salvage is feasible (as in femoral diaphysis), wide resection with reconstruction (endoprosthesis or allograft) is preferred over radiotherapy alone for local control. Ewing sarcoma is radiosensitive but surgery provides superior local control when feasible. Good histological response (>90% necrosis) does not eliminate the need for local treatment. Adjuvant VDC/IE continues postoperatively.






Q29. A patient with a high-grade extremity STS (FNCLCC grade 3, 10 cm, deep) undergoes R0 resection after preoperative RT. The pathology shows 2 mm closest margin. What is the MOST appropriate next step?

Correct Answer: B







	Commentary

After preoperative RT, a close but negative margin (R0 but <1 cm) warrants a postoperative RT boost of 16-18 Gy to the tumour bed to optimize local control. If margins were widely negative (>1 cm), no boost is needed. If margins were positive (R1), a boost of 16-18 Gy is mandatory. Re-excision is generally not performed after preoperative RT unless margins are frankly positive with viable tumour.






Q30. A 50-year-old patient with recurrent retroperitoneal DDLPS (third local recurrence after two prior R0 resections) presents with a 25 cm mass encasing the aorta and IVC. The MOST appropriate management is:

Correct Answer: C







	Commentary

Recurrent retroperitoneal DDLPS with major vascular encasement is a complex clinical scenario requiring expert MDT discussion at a high-volume sarcoma centre. Options may include aggressive surgery with vascular reconstruction, clinical trial enrollment, systemic therapy, or observation depending on multiple factors (prior surgical morbidity, disease biology, patient fitness). Imatinib has no role in liposarcoma. Decisions should never be made outside a specialist MDT.






Module 6 — Answer Key





Surgical Oncology

Breast Cancer — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. Which molecular subtype of breast cancer is characterised by ER+, PR+, HER2−, and low Ki-67 (<14%)?

Correct Answer: A







	Commentary

Luminal A is defined by ER+, PR+ (typically high), HER2−, and low Ki-67 (<14%). It carries the best prognosis among all intrinsic subtypes and is often managed with endocrine therapy alone. Luminal B shares ER+ but has higher Ki-67 (≥14%) and/or lower PR expression, indicating a more proliferative phenotype requiring chemotherapy consideration.






Q2. The NSABP B-06 trial demonstrated that breast-conserving surgery plus radiation therapy provides equivalent survival to:

Correct Answer: B







	Commentary

NSABP B-06 (Fisher, NEJM 2002, 20-year update) was a landmark trial demonstrating that lumpectomy plus whole-breast radiation achieves the same overall survival as total mastectomy for tumours up to 4 cm. This established breast conservation as the standard of care, fundamentally changing breast cancer surgery away from radical approaches.






Q3. Sentinel lymph node biopsy (SLNB) is the standard axillary staging procedure for clinically node-negative breast cancer. Which tracer is most commonly used?

Correct Answer: B







	Commentary

The dual technique using Technetium-99m nanocolloid (radiocolloid) plus blue dye achieves the highest sentinel node identification rate (>96%). Radiocolloid alone is acceptable and widely used, but the combination reduces false-negative rates. SLNB replaced routine axillary lymph node dissection, dramatically reducing lymphoedema and morbidity in clinically node-negative patients.






Q4. Triple-negative breast cancer (TNBC) is defined by the absence of which three receptors?

Correct Answer: B







	Commentary

TNBC is defined by the absence of oestrogen receptor (ER), progesterone receptor (PR), and HER2 overexpression/amplification. It accounts for 15-20% of breast cancers, is more common in young women and BRCA1 mutation carriers, and has the worst prognosis among subtypes due to lack of targeted therapies. Chemotherapy and immunotherapy (KEYNOTE-522) are the main treatment strategies.






Q5. Which hereditary syndrome is most commonly associated with breast and ovarian cancer?

Correct Answer: C







	Commentary

BRCA1 and BRCA2 germline mutations account for the majority of hereditary breast and ovarian cancer. BRCA1 carriers have a 60-70% lifetime risk of breast cancer and 40-50% risk of ovarian cancer. BRCA2 carriers have a 45-55% risk of breast and 15-20% of ovarian cancer. Risk-reducing bilateral mastectomy reduces breast cancer risk by approximately 90%, and bilateral salpingo-oophorectomy reduces ovarian cancer risk by 80%.






Q6. The Oncotype DX Recurrence Score (RS) is used to guide adjuvant chemotherapy decisions in which subtype of breast cancer?

Correct Answer: C







	Commentary

Oncotype DX (21-gene assay) is validated for HR+/HER2− early breast cancer. The TAILORx trial (Sparano, NEJM 2018) demonstrated that patients with RS 0-25 can safely omit chemotherapy and receive endocrine therapy alone, sparing approximately 70% of patients from unnecessary chemotherapy. It is not validated for TNBC or HER2+ disease.






Q7. What is the standard first-line targeted agent for HER2-positive metastatic breast cancer in combination with chemotherapy?

Correct Answer: B







	Commentary

The CLEOPATRA trial (Swain, NEJM 2015) established pertuzumab + trastuzumab + docetaxel (dual HER2 blockade) as the first-line standard for HER2+ metastatic breast cancer, with OS improvement of 15.7 months (56.5 vs 40.8 months, HR 0.68). T-DXd is used in second-line after progression on pertuzumab-based therapy, as shown in DESTINY-Breast03.






Q8. Ki-67 is a marker of:

Correct Answer: B







	Commentary

Ki-67 is a nuclear protein present during all active phases of the cell cycle (G1, S, G2, M) but absent in resting cells (G0). In breast cancer, Ki-67 is used to distinguish Luminal A (<14%) from Luminal B (≥14%) and correlates with chemosensitivity. High Ki-67 (>30%) indicates aggressive biology and is associated with higher response rates to neoadjuvant chemotherapy.






Q9. Risk-reducing bilateral salpingo-oophorectomy (RRBSO) is recommended for BRCA1 carriers at what age?

Correct Answer: B







	Commentary

RRBSO is recommended for BRCA1 carriers between ages 35-40 (BRCA2: 40-45) after completion of childbearing. It reduces ovarian cancer risk by approximately 80% and also reduces breast cancer risk by approximately 50% in premenopausal women through elimination of ovarian oestrogen production. Delay beyond 40 in BRCA1 carriers significantly increases the risk of interval ovarian cancer.






Q10. Luminal B breast cancer differs from Luminal A by having:

Correct Answer: C







	Commentary

Luminal B is defined by ER+ with high Ki-67 (≥14%), low PR, and/or HER2 positivity. Compared to Luminal A, Luminal B has a worse prognosis and higher recurrence rates, necessitating consideration of adjuvant chemotherapy in addition to endocrine therapy. The St. Gallen consensus uses Ki-67 as the primary discriminator between Luminal A and B subtypes.






Intermediate Level

Q11. The ACOSOG Z0011 trial concluded that axillary lymph node dissection (ALND) can be safely omitted in breast cancer patients meeting which criteria?

Correct Answer: B







	Commentary

ACOSOG Z0011 (Giuliano, JAMA 2011) demonstrated that ALND can be omitted in patients with cT1-T2 breast cancer undergoing BCS with whole-breast radiation who have 1-2 positive sentinel lymph nodes. No difference in OS or locoregional recurrence was found at 10-year follow-up. This does NOT apply to mastectomy patients, those receiving neoadjuvant therapy, or those with >2 positive nodes.






Q12. The AMAROS trial compared axillary radiotherapy versus ALND in SLN-positive breast cancer patients. The main finding was:

Correct Answer: B







	Commentary

The AMAROS trial (Donker, Lancet Oncol 2014) showed that axillary radiotherapy provides comparable regional control to ALND in SLN-positive patients (axillary recurrence <2% in both arms at 10 years) with significantly less lymphoedema (11% vs 23%, p<0.0001). This offers an alternative to ALND for patients who are not eligible for observation per Z0011 criteria.






Q13. In the KATHERINE trial, which agent demonstrated superiority over trastuzumab in the adjuvant setting for HER2+ breast cancer with residual invasive disease after neoadjuvant therapy?

Correct Answer: C







	Commentary

KATHERINE (von Minckwitz, NEJM 2019) demonstrated that 14 cycles of adjuvant T-DM1 reduced the risk of invasive recurrence or death by 50% compared to trastuzumab (3-year iDFS 88.3% vs 77.0%, HR 0.50) in HER2+ patients with residual invasive disease after neoadjuvant therapy. This trial established a new paradigm of escalating therapy based on pathological response.






Q14. KEYNOTE-522 demonstrated that adding pembrolizumab to neoadjuvant chemotherapy for early TNBC improves:

Correct Answer: B







	Commentary

KEYNOTE-522 (Schmid, NEJM 2022) showed that adding pembrolizumab to neoadjuvant chemotherapy for stage II-III TNBC improved pCR (64.8% vs 51.2%) and event-free survival (EFS HR 0.63, 36-month EFS 84.5% vs 76.8%). Pembrolizumab is continued as adjuvant monotherapy for 9 cycles post-surgery. This established immunotherapy as a standard component of neoadjuvant treatment for early TNBC.






Q15. The TAILORx trial established that endocrine therapy alone (without chemotherapy) is non-inferior for HR+/HER2− node-negative breast cancer with an Oncotype DX RS of:

Correct Answer: C







	Commentary

TAILORx (Sparano, NEJM 2018) demonstrated that patients with HR+/HER2−, node-negative breast cancer and an Oncotype DX RS of 0-25 derive no benefit from adding chemotherapy to endocrine therapy. The 9-year iDFS was 83.3% with endocrine alone vs 84.3% with chemoendocrine. An exception is women ≤50 years with RS 16-25, who may have a small benefit from chemotherapy.






Q16. In the DESTINY-Breast03 trial, trastuzumab deruxtecan (T-DXd) demonstrated superiority over T-DM1 in previously treated HER2+ metastatic breast cancer with a hazard ratio for PFS of:

Correct Answer: C







	Commentary

DESTINY-Breast03 (Cortes, NEJM 2022) demonstrated an unprecedented PFS HR of 0.28 favouring T-DXd over T-DM1 in HER2+ metastatic breast cancer previously treated with trastuzumab and a taxane (median PFS not reached vs 6.8 months). The ORR was 79% vs 35%. This represents one of the most impressive hazard ratios ever reported in a phase III oncology trial.






Q17. The CREATE-X trial showed that adjuvant capecitabine improves survival in TNBC patients who:

Correct Answer: B







	Commentary

CREATE-X (Masuda, NEJM 2017) demonstrated that 6-8 cycles of adjuvant capecitabine improves DFS and OS in HER2-negative breast cancer patients (especially TNBC) with residual invasive disease after neoadjuvant chemotherapy. For TNBC specifically, the 5-year OS was 78.8% vs 70.3% (HR 0.52). This established the post-neoadjuvant escalation strategy for non-pCR TNBC patients.






Q18. The monarchE trial demonstrated improved iDFS with the addition of which CDK4/6 inhibitor to endocrine therapy in high-risk HR+/HER2− early breast cancer?

Correct Answer: C







	Commentary

monarchE (Johnston, Ann Oncol 2023) demonstrated that 2 years of adjuvant abemaciclib plus endocrine therapy significantly improved iDFS in high-risk HR+/HER2− early breast cancer (4-year iDFS absolute benefit of 6.4%). Abemaciclib is the only CDK4/6 inhibitor approved in the adjuvant setting. PALLAS (palbociclib) and NATALEE (ribociclib) are distinct trials with different results.






Q19. The standard neoadjuvant regimen for HER2-positive breast cancer includes:

Correct Answer: B







	Commentary

TCHP (docetaxel, carboplatin, trastuzumab, pertuzumab) is the preferred neoadjuvant regimen for HER2+ breast cancer, achieving pCR rates of 55-65%. The NeoSphere and TRYPHAENA trials established the role of dual HER2 blockade (trastuzumab + pertuzumab) in the neoadjuvant setting. Pathological response then guides adjuvant therapy: pCR leads to trastuzumab completion; non-pCR leads to T-DM1 (KATHERINE).






Q20. The OlympiA trial demonstrated that adjuvant olaparib in BRCA-mutated, HER2-negative high-risk early breast cancer improves OS with an HR of:

Correct Answer: B







	Commentary

OlympiA (Tutt, NEJM 2021; Geyer, Ann Oncol 2022) demonstrated that 1 year of adjuvant olaparib in gBRCA1/2-mutated, HER2-negative, high-risk early breast cancer improved OS with HR 0.68 (4-year OS 89.8% vs 86.4%). This was one of the first targeted therapies to show an OS benefit in the adjuvant setting for breast cancer. Patients must have completed neoadjuvant or adjuvant chemotherapy.






Q21. Which of the following is a contraindication to breast-conserving surgery (BCS)?

Correct Answer: B







	Commentary

Absolute contraindications to BCS include: multicentric disease, inflammatory breast cancer, inability to achieve negative margins, prior radiation to the same breast, and pregnancy (first/second trimester). Multicentric disease involves separate tumour foci in different quadrants, making adequate excision with acceptable cosmesis impossible. BRCA mutation is not an absolute contraindication, though patients may elect mastectomy.






Q22. A patient with HR+/HER2− breast cancer has 4 positive axillary lymph nodes after surgery. According to the monarchE criteria, this patient is eligible for adjuvant abemaciclib if she also has:

Correct Answer: B







	Commentary

monarchE enrolled high-risk HR+/HER2− early breast cancer patients defined by: (1) ≥4 positive axillary lymph nodes (sufficient alone), OR (2) 1-3 positive nodes PLUS at least one of: tumour size ≥5 cm, histological grade 3, or Ki-67 ≥20%. Having 4 or more positive nodes alone qualifies the patient for adjuvant abemaciclib without additional risk factors.






Advanced Level

Q23. A 45-year-old BRCA1 carrier is diagnosed with a 2.5 cm, grade 3 TNBC (cT2N0). She requests breast conservation. After neoadjuvant pembrolizumab + chemotherapy (KEYNOTE-522 regimen), imaging shows complete clinical response. The BEST surgical approach is:

Correct Answer: B







	Commentary

BRCA1 mutation is NOT an absolute contraindication to BCS. The current standard is to discuss the increased ipsilateral and contralateral risk with the patient and offer both BCS and mastectomy. BCS + SLNB is oncologically safe for the index cancer. Risk-reducing surgery for future risk is a separate decision that should be discussed independently. Omitting surgery after clinical complete response is not standard of care outside clinical trials.






Q24. A 52-year-old woman with HER2+ breast cancer (cT2N1) completes neoadjuvant TCHP. Post-surgical pathology shows ypT1aN0 (near-pCR with minimal residual invasive disease <5 mm). According to current evidence, optimal adjuvant HER2-directed therapy is:

Correct Answer: B







	Commentary

KATHERINE defined non-pCR as ANY residual invasive disease in the breast or axilla, regardless of size. Even minimal residual disease (<5 mm, ypT1a) qualifies for T-DM1. The trial did not stratify by extent of residual disease. Therefore, any patient who does not achieve a complete pathological response (ypT0/is ypN0) should receive T-DM1 rather than completing trastuzumab alone.






Q25. A 58-year-old woman with HR+/HER2− breast cancer, Oncotype DX RS of 18, node-negative, undergoes BCS. According to TAILORx, the adjuvant treatment recommendation is:

Correct Answer: B







	Commentary

TAILORx showed that for women >50 years with RS 0-25, endocrine therapy alone is non-inferior to chemoendocrine therapy. The age distinction is critical: women ≤50 years with RS 16-25 may have a small benefit from chemotherapy (possibly driven by ovarian suppression), but women >50 (like this 58-year-old) with RS 0-25 do not benefit from adding chemotherapy.






Q26. In the management of early TNBC with residual disease after neoadjuvant pembrolizumab + chemotherapy (KEYNOTE-522), which post-surgical therapy combination is most appropriate for a gBRCA1-mutated patient?

Correct Answer: D







	Commentary

For BRCA-mutated TNBC with residual disease after neoadjuvant pembrolizumab + chemotherapy, the optimal strategy integrates multiple trial results: complete adjuvant pembrolizumab (KEYNOTE-522, 9 cycles), then adjuvant olaparib for 1 year (OlympiA, OS HR 0.68). Capecitabine (CREATE-X) may be considered but is typically deferred when olaparib and pembrolizumab are prioritised. This represents the modern approach of sequential targeted therapy escalation.






Q27. A 40-year-old woman with cT1cN0 HER2+ breast cancer undergoes upfront surgery (no neoadjuvant therapy). Pathology: pT1c (18 mm), pN0, grade 2, ER+. The MOST appropriate adjuvant HER2-directed regimen is:

Correct Answer: B







	Commentary

The APT trial (Tolaney, NEJM 2015) established that for small (≤3 cm), node-negative HER2+ breast cancers, weekly paclitaxel + trastuzumab followed by trastuzumab to complete 1 year achieves excellent outcomes (7-year DFS 97%) with much less toxicity than TCHP. T-DM1 is reserved for non-pCR after neoadjuvant therapy. TCHP would be overtreatment for this low-risk HER2+ scenario.






Q28. A 55-year-old woman with HR+/HER2− breast cancer has 2 positive sentinel lymph nodes (macrometastases), T2 tumour (3 cm), grade 3, Ki-67 35%. She undergoes BCS with whole-breast RT. Regarding axillary management per Z0011 AND systemic escalation per monarchE:

Correct Answer: C







	Commentary

This patient meets Z0011 criteria (cT1-T2, BCS, whole-breast RT, 1-2 positive SLN), so ALND can be omitted. Separately, she meets monarchE high-risk criteria via the 1-3 positive nodes PLUS grade 3 AND Ki-67 ≥20% pathway. Therefore, she should receive endocrine therapy plus abemaciclib for 2 years. This question tests the ability to integrate two landmark trials simultaneously for optimal patient management.






Q29. A patient with HER2+ metastatic breast cancer progresses on first-line pertuzumab + trastuzumab + taxane. Second-line T-DXd (DESTINY-Breast03) is started. The most clinically significant adverse effect to monitor is:

Correct Answer: C







	Commentary

Interstitial lung disease (ILD)/pneumonitis is the most clinically significant toxicity of T-DXd, occurring in approximately 10-15% of patients, with grade ≥3 in ~3% and rare fatal cases. DESTINY-Breast03 mandated strict ILD monitoring with chest imaging. Early recognition and prompt corticosteroid treatment are essential. T-DXd must be permanently discontinued at any grade of ILD. Cardiotoxicity is a class effect of HER2-targeted agents but is less specific to T-DXd.






Q30. A 42-year-old premenopausal woman with gBRCA2 mutation is diagnosed with ER+ (90%), PR+ (70%), HER2−, Ki-67 12%, pT2N1 (2/15 nodes positive), grade 2 breast cancer after upfront surgery. Oncotype DX RS is 14. The OPTIMAL adjuvant strategy should include:

Correct Answer: C







	Commentary

This complex case requires integrating multiple evidence streams: (1) Premenopausal with node-positive disease benefits from OFS + AI (SOFT/TEXT trials). (2) 1-3 positive nodes with grade 2 alone does not meet monarchE criteria, BUT she has Ki-67 for borderline assessment. Given node-positive disease and BRCA mutation, she qualifies for monarchE via 1-3 nodes + additional risk. (3) gBRCA2 + HER2− + high-risk qualifies for adjuvant olaparib (OlympiA, OS HR 0.68). (4) RS 14 in node-positive disease supports avoiding chemotherapy per RxPONDER. The integrated approach maximises benefit with targeted escalation rather than cytotoxic chemotherapy.






Module 7 — Answer Key





Surgical Oncology

Endocrine Tumours — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. What is the MOST common histological type of thyroid cancer?

Correct Answer: B







	Commentary

Papillary thyroid carcinoma (PTC) accounts for 80-85% of all thyroid malignancies. It has an excellent prognosis with 10-year survival >95%. PTC spreads primarily via lymphatics to cervical lymph nodes. The BRAF V600E mutation is found in approximately 45-50% of PTC and is associated with more aggressive behaviour and RAI refractoriness.






Q2. In the AJCC 8th edition staging for differentiated thyroid cancer, what is the age cut-off that changes the staging system?

Correct Answer: D







	Commentary

The AJCC 8th edition (2017) changed the age cut-off from 45 to 55 years for differentiated thyroid cancer staging. Patients <55 years can only be Stage I (no distant metastases) or Stage II (with distant metastases). This change downstaged approximately 12% of patients, reflecting the excellent prognosis of differentiated thyroid cancer in younger patients.






Q3. When an adrenal incidentaloma is discovered, what is the FIRST biochemical workup that must be performed?

Correct Answer: C







	Commentary

Phaeochromocytoma workup (24h urinary metanephrines or plasma free metanephrines) must ALWAYS be done FIRST in any adrenal incidentaloma. A missed phaeochromocytoma can cause fatal hypertensive crisis during biopsy, surgery, or anaesthesia induction. NEVER biopsy an adrenal mass without ruling out phaeochromocytoma first. This is a patient safety imperative.






Q4. Which CT characteristic of an adrenal incidentaloma is most consistent with a benign adenoma?

Correct Answer: B







	Commentary

Unenhanced CT attenuation <10 Hounsfield Units (HU) indicates high lipid content and is highly specific (98%) for a benign lipid-rich adrenal adenoma. Values >10 HU require further workup with washout CT or MRI. A lesion with HU >20, irregular borders, or heterogeneous enhancement should raise suspicion for adrenocortical carcinoma or metastasis.






Q5. What is the size threshold for surgical resection of a non-functioning adrenal incidentaloma?

Correct Answer: C







	Commentary

Non-functioning adrenal incidentalomas >4 cm should be surgically resected due to increased malignancy risk (approximately 25% for lesions >6 cm). Additionally, indeterminate imaging features, rapid growth (>1 cm/year), or functional status also indicate surgery regardless of size. Laparoscopic adrenalectomy is the standard approach for lesions without features suggesting ACC.






Q6. Medullary thyroid carcinoma (MTC) arises from which cells?

Correct Answer: B







	Commentary

MTC arises from the parafollicular C cells that produce calcitonin. It accounts for 3-5% of thyroid cancers. Calcitonin is the tumour marker for MTC and CEA is used as a secondary marker. RET germline mutations cause hereditary MTC (25% of cases) in MEN2A/2B and familial MTC. All MTC patients must have RET genetic testing.






Q7. In MEN1 syndrome, the classic triad of affected organs is:

Correct Answer: B







	Commentary

MEN1 (menin gene, chromosome 11q13) is characterized by the 3 Ps: Parathyroid hyperplasia (95%, most common), Pancreatic neuroendocrine tumours (40-70%), and Pituitary adenomas (30-40%). Primary hyperparathyroidism is usually the first manifestation. Screening begins at age 5 with annual calcium and PTH levels.






Q8. The WHO classification of pancreatic neuroendocrine tumours (pNET) is based on:

Correct Answer: C







	Commentary

The WHO 2019 classification uses Ki-67 index and mitotic rate: G1 (Ki-67 <3%, mitoses <2/10 HPF), G2 (Ki-67 3-20%, mitoses 2-20/10 HPF), G3 well-differentiated NET (Ki-67 >20%), and neuroendocrine carcinoma (NEC, poorly differentiated, Ki-67 usually >55%). The distinction between G3 NET and NEC is critical as treatment differs fundamentally.






Q9. Which molecular alteration is most commonly found in papillary thyroid carcinoma (PTC)?

Correct Answer: C







	Commentary

BRAF V600E is the most common mutation in PTC, found in approximately 45-50% of cases. It activates the MAPK pathway and is associated with aggressive features: extrathyroidal extension, lymph node metastases, RAI refractoriness, and higher recurrence rates. RAS mutations are more common in FTC and follicular-variant PTC. PAX8-PPARG fusion is characteristic of FTC.






Q10. Before any surgical procedure on a confirmed or suspected phaeochromocytoma, the MANDATORY preoperative preparation is:

Correct Answer: B







	Commentary

Alpha-blockade (phenoxybenzamine or doxazosin) for 10-14 days preoperatively is MANDATORY before phaeochromocytoma surgery. NEVER administer beta-blockers before adequate alpha-blockade: unopposed beta-blockade causes paradoxical hypertension by blocking beta-2 vasodilation while alpha-mediated vasoconstriction persists, potentially causing fatal hypertensive crisis.






Intermediate Level

Q11. The Weiss score for adrenocortical carcinoma (ACC) requires how many criteria to diagnose malignancy?

Correct Answer: C







	Commentary

The Weiss score uses 9 histopathological criteria: high mitotic rate (>5/50 HPF), atypical mitoses, high nuclear grade, low percentage of clear cells (<25%), necrosis, diffuse architecture, sinusoidal invasion, venous invasion, and capsular invasion. A score >=3 of 9 is diagnostic of malignancy. This is the most widely used system to differentiate ACC from adrenal adenoma.






Q12. In the FIRM-ACT trial for advanced adrenocortical carcinoma, which regimen showed superior response rate as first-line treatment?

Correct Answer: B







	Commentary

FIRM-ACT (Fassnacht, NEJM 2012) compared EDP-M vs streptozotocin-mitotane as first-line for advanced ACC. EDP-M showed superior response rate (23% vs 9%) and longer PFS (5.0 vs 2.1 months). However, no OS difference was demonstrated. Mitotane should be maintained in all ACC patients with therapeutic levels of 14-20 mg/L being the target.






Q13. Which germline mutation is most associated with malignant/metastatic phaeochromocytoma and paraganglioma?

Correct Answer: C







	Commentary

SDHB (succinate dehydrogenase subunit B) germline mutations carry the highest risk of malignant/metastatic phaeochromocytoma and paraganglioma, with up to 30-40% developing metastatic disease. SDHB-related tumours are often extra-adrenal paragangliomas. Genetic testing is now recommended for ALL phaeochromocytoma/paraganglioma patients. RET mutations cause MEN2-related phaeo but are rarely malignant.






Q14. The PROMID trial demonstrated the efficacy of octreotide LAR in which setting?

Correct Answer: B







	Commentary

PROMID (Rinke, JCO 2009) was the first RCT demonstrating antiproliferative efficacy of octreotide LAR 30 mg in well-differentiated midgut NETs. It showed a TTP of 14.3 vs 6.0 months (HR 0.34) with the greatest benefit in patients with low hepatic tumour burden (<=10%). CLARINET later extended this to non-functioning GEP-NETs including pancreatic.






Q15. In the CLARINET trial, lanreotide autogel demonstrated antiproliferative activity in:

Correct Answer: B







	Commentary

CLARINET (Caplin, NEJM 2014) demonstrated that lanreotide autogel 120 mg prolonged PFS in non-functioning GEP-NETs G1/G2 (Ki-67 <10%), including pancreatic NETs. PFS was not reached vs 18 months (HR 0.47). This extended the SSA antiproliferative concept beyond midgut NETs (PROMID) to pancreatic and hindgut tumours.






Q16. In the NETTER-1 trial, 177Lu-DOTATATE for midgut NETs showed a hazard ratio for PFS of:

Correct Answer: D







	Commentary

NETTER-1 (Strosberg, NEJM 2017) demonstrated a remarkable HR of 0.18 for PFS with 177Lu-DOTATATE (Lutathera) vs high-dose octreotide LAR in progressive midgut NETs. This 82% reduction in risk of progression is one of the most impressive HRs in oncology. The estimated 20-month PFS was 65% vs 11%. Prerequisite: positive somatostatin receptor imaging.






Q17. The RADIANT-3 trial demonstrated the efficacy of which agent in advanced pancreatic NETs?

Correct Answer: B







	Commentary

RADIANT-3 (Yao, NEJM 2011) demonstrated that everolimus (mTOR inhibitor) improved PFS in advanced progressive pNETs from 4.6 to 11.0 months (HR 0.35). This led to FDA approval for pNETs. Note: sunitinib was also approved for pNETs based on a separate trial (Raymond, NEJM 2011) showing PFS improvement from 5.5 to 11.4 months.






Q18. In MEN2A syndrome, the most common RET codon associated with the phenotype is:

Correct Answer: C







	Commentary

Codon 634 (exon 11, cysteine-rich domain) accounts for approximately 85% of MEN2A cases and is classified as ATA high-risk. Prophylactic thyroidectomy is recommended by age 5 years for codon 634 carriers. MEN2A features MTC (95%), phaeochromocytoma (50%), and primary hyperparathyroidism (20-30%). Codon 918 (M918T) is the hallmark of MEN2B, which is the most aggressive form.






Q19. Radioactive iodine (RAI) therapy is effective in which type of thyroid cancer?

Correct Answer: C







	Commentary

RAI (I-131) is effective only in differentiated thyroid carcinoma (PTC and FTC) because these tumours retain the ability to concentrate iodine via the sodium-iodide symporter (NIS). MTC arises from C cells which do not take up iodine. ATC is too undifferentiated to concentrate RAI. BRAF V600E-positive PTC may show reduced RAI avidity (RAI refractoriness).






Q20. Selpercatinib (LIBRETTO-001 trial) is approved for which thyroid cancer alteration?

Correct Answer: B







	Commentary

LIBRETTO-001 (Wirth, NEJM 2020) demonstrated remarkable efficacy of selpercatinib (selective RET inhibitor) in RET-mutant MTC (ORR 69% in previously treated, 73% in treatment-naive) and RET fusion-positive thyroid cancer (ORR 79%). This has revolutionized treatment for RET-altered thyroid cancer. Pralsetinib (ARROW trial) is another selective RET inhibitor with similar efficacy.






Q21. A patient with MEN2B (M918T mutation) should undergo prophylactic thyroidectomy at what age?

Correct Answer: A







	Commentary

MEN2B (M918T, ATA highest risk) is the most aggressive form of hereditary MTC. Prophylactic thyroidectomy should be performed within the first 6 months of life, ideally by an experienced paediatric surgeon. MTC has been documented as early as infancy in MEN2B. Waiting for calcitonin elevation means the tumour is already established and may have metastasized.






Q22. What is the role of mitotane in the management of adrenocortical carcinoma (ACC)?

Correct Answer: B







	Commentary

Mitotane (o,p-DDD) is the only drug specifically approved for ACC. It is used adjuvantly after R0 resection in high-risk ACC (Ki-67 >10%, stage III-IV, R1 margins) with target therapeutic levels of 14-20 mg/L. It is also used in combination with EDP (FIRM-ACT) for advanced/metastatic disease. Mitotane causes adrenal insufficiency requiring glucocorticoid replacement.






Advanced Level

Q23. A 45-year-old patient presents with a 5 cm adrenal mass. 24h urinary metanephrines are 4x upper normal. CT shows HU=35. The CORRECT management sequence is:

Correct Answer: C







	Commentary

This is a biochemically confirmed phaeochromocytoma (elevated urinary metanephrines, HU>10). The CORRECT sequence is: (1) Alpha-blockade first (phenoxybenzamine/doxazosin) for 10-14 days, (2) Add beta-blockade ONLY after adequate alpha-blockade if tachycardia persists, (3) Laparoscopic adrenalectomy. NEVER biopsy a phaeochromocytoma (hypertensive crisis). NEVER beta-block before alpha-block. NEVER operate without adequate alpha-blockade.






Q24. A 60-year-old patient with a 7 cm adrenal mass, Weiss score 5, Ki-67 25%, R0 resection, stage III. Adjuvant management should include:

Correct Answer: B







	Commentary

This patient has high-risk ACC (Weiss >=3, Ki-67 25%, stage III). Adjuvant mitotane is recommended for high-risk ACC after R0 resection, with therapeutic levels of 14-20 mg/L. The ADIUVO trial (Bertherat, Lancet Diabetes Endocrinol 2023) did not show OS benefit for adjuvant mitotane in low-risk ACC, but high-risk patients (Ki-67 >10%, stage III-IV) are still recommended to receive adjuvant mitotane based on retrospective evidence.






Q25. A 50-year-old patient with progressive well-differentiated pancreatic NET G2 (Ki-67 12%), multiple hepatic metastases, and positive 68Ga-DOTATATE PET/CT. After failure of octreotide LAR, the BEST next-line therapy based on level 1 evidence is:

Correct Answer: C







	Commentary

With positive somatostatin receptor imaging and progressive disease after SSA, 177Lu-DOTATATE (PRRT) has the strongest evidence. NETTER-1 showed HR 0.18 for PFS, the most impressive result in NET treatment. While NETTER-1 was midgut-specific, PRRT is widely used for all SSTR-positive NETs. Everolimus (RADIANT-3) and sunitinib are valid options but have less dramatic efficacy. TEMCAP lacks randomized data.






Q26. Anaplastic thyroid carcinoma (ATC) with BRAF V600E mutation. The MOST appropriate systemic treatment based on current evidence is:

Correct Answer: C







	Commentary

ATC with BRAF V600E mutation should be treated with dabrafenib (BRAF inhibitor) + trametinib (MEK inhibitor). FDA approved in 2018 based on a basket trial showing ORR of 56% in BRAF-mutant ATC. ATC is the most aggressive thyroid cancer with historical median survival of 5 months. RAI is completely ineffective in ATC as it does not concentrate iodine. This targeted therapy has changed the paradigm for BRAF-mutant ATC.






Q27. A 35-year-old patient with newly diagnosed MTC, calcitonin 450 pg/mL, CEA 12 ng/mL. Genetic testing reveals a RET codon 634 mutation. Before thyroidectomy, the NEXT mandatory step is:

Correct Answer: C







	Commentary

RET codon 634 = MEN2A. Phaeochromocytoma occurs in 50% of MEN2A patients. BEFORE any thyroid surgery, phaeochromocytoma MUST be excluded with 24h urinary metanephrines or plasma free metanephrines. Operating on a patient with undiagnosed phaeochromocytoma can cause fatal intraoperative hypertensive crisis. If phaeochromocytoma is present, adrenalectomy (after alpha-blockade) must be performed BEFORE thyroidectomy.






Q28. A 52-year-old patient with a 3 cm pancreatic NET, Ki-67 2%, no distant metastases, incidentally found on CT. The tumour is located in the body of the pancreas, away from the duct. Management should be:

Correct Answer: B







	Commentary

A 3 cm G1 pNET (Ki-67 <3%) in the body of the pancreas, away from the main pancreatic duct, is ideal for enucleation. This parenchyma-sparing approach avoids the morbidity of formal pancreatectomy. Guidelines recommend surgery for pNETs >2 cm due to malignant potential. Observation (<2 cm, G1, non-functional) would be appropriate for smaller tumours. Distal pancreatectomy would be needed if the tumour involves the duct.






Q29. A 28-year-old patient with MEN1, primary hyperparathyroidism (calcium 12.5 mg/dL), and a 2.5 cm non-functioning pancreatic NET (Ki-67 4%). The surgical strategy should be:

Correct Answer: B







	Commentary

In MEN1 with symptomatic hyperparathyroidism (calcium 12.5) and a pNET >2 cm (Ki-67 4% = G2), both conditions require surgical management. Subtotal parathyroidectomy (3.5 glands) is preferred in MEN1 (multigland disease) and can be combined with distal pancreatectomy for body/tail pNETs >2 cm. Total parathyroidectomy with autotransplant is an alternative but subtotal is preferred to avoid permanent hypoparathyroidism.






Q30. A patient with RAI-refractory differentiated thyroid cancer (BRAF V600E positive, progressive measurable disease). According to current guidelines, the FIRST-line systemic therapy should be:

Correct Answer: B







	Commentary

For RAI-refractory differentiated thyroid cancer, lenvatinib (SELECT trial: PFS 18.3 vs 3.6 months, HR 0.21) or sorafenib (DECISION trial: PFS 10.8 vs 5.8 months, HR 0.59) are the first-line systemic agents. Despite BRAF V600E positivity, dabrafenib+trametinib is approved for ATC but not first-line for differentiated thyroid cancer. BRAF-targeted therapy may be considered in later lines. Lenvatinib is generally preferred due to superior PFS.






Module 8 — Answer Key





Surgical Oncology

Melanoma & Skin Cancer — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. Which is the MOST common subtype of cutaneous melanoma?

Correct Answer: B







	Commentary

Superficial spreading melanoma (SSM) accounts for approximately 70% of all cutaneous melanomas. It typically presents as a flat or slightly raised lesion with irregular borders and colour variation. It has an initial radial growth phase before vertical invasion, allowing earlier detection compared to nodular melanoma which is vertical from the onset.






Q2. What is the single most important prognostic factor in primary cutaneous melanoma?

Correct Answer: C







	Commentary

Breslow thickness (measured in mm from the granular layer to the deepest invasive melanoma cell) is the single most important prognostic factor and the PRIMARY determinant of T staging in the AJCC 8th edition. While ulceration and mitotic rate are also prognostic, Breslow drives the staging cutoffs (T1 <= 1mm, T2 1.01-2mm, T3 2.01-4mm, T4 >4mm).






Q3. In the AJCC 8th edition melanoma staging, mitotic rate is:

Correct Answer: C







	Commentary

A KEY change in the AJCC 8th edition: mitotic rate was REMOVED as a T1b criterion. In the 7th edition, >= 1 mitosis/mm2 upgraded T1a to T1b. In the 8th edition, T1a vs T1b is determined solely by ulceration: T1a = no ulceration, T1b = with ulceration (for T1 lesions <= 1mm). However, mitotic rate should still be reported as it remains prognostically relevant.






Q4. What is the recommended wide local excision (WLE) margin for a melanoma in situ?

Correct Answer: A







	Commentary

UICC/ESMO recommended WLE margins: melanoma in situ = 0.5 cm clinical margin. This is adequate because in situ melanoma has no invasion and therefore no risk of satellite metastases. For lentigo maligna melanoma in situ on the face, staged excision (slow Mohs) may be preferred due to cosmetic considerations and subclinical extension.






Q5. What is the recommended WLE margin for a melanoma with Breslow thickness of 1.5 mm (T2)?

Correct Answer: C







	Commentary

UICC recommended WLE margins by Breslow thickness: in situ = 0.5 cm, T1 (<= 1mm) = 1 cm, T2 (1.01-2mm) = 1-2 cm, T3/T4 (>2mm) = 2 cm. For this 1.5 mm melanoma (T2), the margin is 1-2 cm. Wider margins have not been shown to improve survival in randomized trials but reduce local recurrence.






Q6. Which melanoma subtype is most common in dark-skinned and Asian populations?

Correct Answer: D







	Commentary

Acral lentiginous melanoma (ALM) is the most common subtype in dark-skinned, Asian, and Hispanic populations, accounting for up to 60-70% of melanomas in these groups. It occurs on palms, soles, and subungual regions. ALM is NOT caused by UV exposure and has a worse prognosis partly due to delayed diagnosis.






Q7. BRAF V600 mutation testing in melanoma is:

Correct Answer: C







	Commentary

BRAF V600 mutation testing is MANDATORY for all patients with stage III (resectable or unresectable) and stage IV melanoma. Approximately 40-50% of cutaneous melanomas harbour BRAF V600E/K mutations. This test is essential because BRAF-mutant patients can receive targeted therapy (dabrafenib + trametinib) in addition to immunotherapy options.






Q8. The M1d category in AJCC 8th edition melanoma staging refers to distant metastases in:

Correct Answer: D







	Commentary

A NEW addition in the AJCC 8th edition: M1d = CNS metastases (with or without other sites). The previous M categories remain: M1a = skin/soft tissue/distant lymph nodes, M1b = lung, M1c = non-CNS visceral. Each M category is sub-classified as (0) or (1) based on normal vs elevated serum LDH. CNS disease was separated because of its particularly poor prognosis.






Q9. Sentinel lymph node biopsy (SLNB) in melanoma is generally recommended when Breslow thickness exceeds:

Correct Answer: B







	Commentary

SLNB is recommended for melanomas > 0.8 mm Breslow thickness, OR for thinner melanomas with ulceration. This threshold was updated based on AJCC 8th edition data showing significant SLN positivity rates above 0.8 mm. The MSLT-I trial established SLNB as the standard staging procedure for intermediate-thickness melanoma.






Q10. Which drug is the standard first-line systemic therapy for locally advanced or metastatic basal cell carcinoma (BCC)?

Correct Answer: C







	Commentary

Vismodegib (Hedgehog pathway inhibitor) is the standard first-line systemic therapy for locally advanced or metastatic BCC not amenable to surgery or radiotherapy. The ERIVANCE trial showed a 30% response rate in metastatic BCC and 43% in locally advanced BCC. Sonidegib is an alternative Hedgehog inhibitor. Cemiplimab is approved for advanced BCC after hedgehog inhibitor failure.






Intermediate Level

Q11. According to MSLT-II, completion lymph node dissection (CLND) after a positive SLNB in melanoma:

Correct Answer: B







	Commentary

MSLT-II (Faries, NEJM 2017) is a landmark trial: CLND after positive SLNB did NOT improve melanoma-specific survival (HR 1.08, p=0.42) compared to observation with nodal ultrasound surveillance. CLND improved regional disease control but at the cost of significantly increased lymphedema (24% vs 6%). Current guidelines now recommend observation with ultrasound surveillance as the standard after positive SLNB.






Q12. In COMBI-AD, adjuvant dabrafenib + trametinib in BRAF V600-mutant stage III melanoma showed a relapse-free survival HR of:

Correct Answer: B







	Commentary

COMBI-AD (Long, NEJM 2017): 12 months of adjuvant dabrafenib + trametinib in resected BRAF V600E/K stage III melanoma showed RFS HR 0.49 (51% reduction in relapse risk). At 5-year follow-up, RFS was 52% vs 36%. This is restricted to BRAF-mutant patients only, hence mandatory BRAF testing before adjuvant decisions.






Q13. In KEYNOTE-054, adjuvant pembrolizumab in resected stage III melanoma showed a recurrence-free survival HR of:

Correct Answer: C







	Commentary

KEYNOTE-054 (Eggermont, NEJM 2018): adjuvant pembrolizumab (anti-PD-1) for 1 year in resected stage III melanoma showed RFS HR 0.57 at 3.5-year follow-up. Unlike COMBI-AD, pembrolizumab is effective regardless of BRAF status, making it applicable to all stage III patients. The treatment is well-tolerated with immune-related adverse events in approximately 15%.






Q14. Nodular melanoma (NM) is clinically dangerous primarily because:

Correct Answer: B







	Commentary

Nodular melanoma (NM) accounts for 15-30% of melanomas but causes a disproportionately high number of melanoma deaths. Unlike SSM, it lacks a radial growth phase and invades vertically from the onset, making it rapidly thick at diagnosis. NM may appear as a symmetric, amelanotic nodule that mimics benign lesions, causing further diagnostic delay.






Q15. In CheckMate-238, adjuvant nivolumab versus ipilimumab in resected stage IIIB-IV melanoma showed a recurrence-free survival HR of:

Correct Answer: D







	Commentary

CheckMate-238 (Weber, NEJM 2017): adjuvant nivolumab vs ipilimumab in resected stage IIIB-IV melanoma showed RFS HR 0.65 favouring nivolumab, with significantly less toxicity (14% grade 3-4 vs 46% with ipilimumab). This trial established anti-PD-1 as superior to anti-CTLA-4 in the adjuvant setting and made ipilimumab monotherapy obsolete for adjuvant use.






Q16. The 5-year overall survival rate for nivolumab + ipilimumab in advanced melanoma (CheckMate-067) was approximately:

Correct Answer: D







	Commentary

CheckMate-067 (Larkin, NEJM 2019, 5-year update): nivolumab + ipilimumab achieved a landmark 5-year OS of 52% in advanced melanoma. Nivolumab monotherapy achieved 44%, and ipilimumab monotherapy only 26%. The combination had higher toxicity (59% grade 3-4) but the survival benefit is unprecedented in metastatic melanoma.






Q17. What is the recommended WLE margin for a melanoma with Breslow thickness >2 mm (T3/T4)?

Correct Answer: D







	Commentary

UICC recommended WLE margins: T3/T4 (>2mm) = 2 cm. This was established by multiple randomized trials (Thomas, WHO, Intergroup). The key evidence: 1 cm vs 3 cm margins showed no OS difference, and 2 cm has been validated as the standard for thick melanomas. Margins greater than 2 cm provide no additional survival benefit.






Q18. Desmoplastic melanoma is characterized by:

Correct Answer: C







	Commentary

Desmoplastic melanoma is a rare subtype characterized by spindle cell morphology, prominent neurotropism, and perineural invasion. It typically occurs in chronically sun-damaged skin (head/neck) of elderly patients. It has a LOW rate of BRAF mutations but a HIGH tumour mutational burden (TMB), making it responsive to immune checkpoint inhibitors. It frequently mimics scar tissue or fibroma clinically.






Q19. Cemiplimab is approved for the treatment of:

Correct Answer: B







	Commentary

Cemiplimab (anti-PD-1) was the first immunotherapy approved for locally advanced or metastatic cSCC not amenable to curative surgery or radiotherapy (EMPOWER-CSCC-1 trial). Response rates are approximately 47% in locally advanced and 35% in metastatic disease. It is also approved for advanced BCC after hedgehog inhibitor failure. Avelumab and pembrolizumab are used for Merkel cell carcinoma.






Q20. Avelumab in Merkel cell carcinoma (MCC) is indicated as:

Correct Answer: C







	Commentary

Avelumab (anti-PD-L1) was the first approved immunotherapy for metastatic MCC (JAVELIN Merkel 200 trial). It is effective in both first-line and chemotherapy-pretreated settings, with response rates of 62% (1L) and 33% (2L+). Pembrolizumab is also effective in MCC. Response is seen regardless of Merkel cell polyomavirus status, though virus-positive tumours tend to respond better.






Q21. The MSLT-I trial demonstrated that sentinel lymph node biopsy (SLNB) in intermediate-thickness melanoma:

Correct Answer: C







	Commentary

MSLT-I (Morton, NEJM 2014): SLNB did not improve overall survival in the entire population, but provided critical staging information. SLN-positive patients who underwent early CLND had improved DFS compared to those who developed clinically detectable nodal disease. The 10-year melanoma-specific survival was 62% for SLN-positive patients, confirming SLN status as the strongest predictor of recurrence.






Q22. In the COMBI-v trial, dabrafenib + trametinib versus vemurafenib monotherapy in BRAF V600-mutant metastatic melanoma showed:

Correct Answer: B







	Commentary

COMBI-v (Robert, NEJM 2015): dabrafenib + trametinib (BRAF + MEK inhibitor combination) versus vemurafenib monotherapy showed superior OS (HR 0.69, median 25.6 vs 18.0 months) and PFS (HR 0.56). The combination also had LESS cutaneous toxicity (fewer keratoacanthomas/cSCC) than BRAF inhibitor monotherapy because MEK inhibition paradoxically reduces BRAF inhibitor-induced skin proliferation.






Advanced Level

Q23. A 55-year-old patient presents with a 2.5 mm Breslow melanoma with ulceration on the back. SLNB shows a 0.4 mm micrometastasis in one sentinel node. BRAF V600E positive. According to current evidence, the BEST next step is:

Correct Answer: B







	Commentary

Based on MSLT-II, CLND is NO longer standard after positive SLNB (HR 1.08 for melanoma-specific survival). The standard is now observation with nodal ultrasound surveillance. This patient has stage IIIB melanoma (T3b N1a) and should be offered adjuvant systemic therapy: either pembrolizumab (KEYNOTE-054, HR 0.57) or dabrafenib + trametinib (COMBI-AD, HR 0.49) given BRAF V600E positivity.






Q24. A patient with BRAF V600E-mutant stage IV melanoma with symptomatic brain metastases and elevated LDH. The MOST appropriate first-line systemic therapy is:

Correct Answer: B







	Commentary

For SYMPTOMATIC brain metastases in BRAF-mutant melanoma, dabrafenib + trametinib is preferred because of rapid onset of action (days to weeks) compared to immunotherapy (weeks to months). The COMBI-MB trial showed intracranial response rates of 58% with rapid responses. Nivo + ipi (CheckMate-204) is excellent for ASYMPTOMATIC brain metastases (55% intracranial response) but takes longer to act, which is problematic in symptomatic disease.






Q25. A 70-year-old patient has a lentigo maligna melanoma (LMM) in situ on the cheek. WLE with 0.5 cm margins shows positive peripheral margins. The BEST management is:

Correct Answer: C







	Commentary

For LMM in situ on the face with positive margins after standard excision, staged excision (slow Mohs / Johnson square technique) is the gold standard. This technique uses rush permanent sections with en face margin assessment, achieving clearance rates >97%. LMM is notorious for subclinical extension beyond visible borders, particularly in chronically sun-damaged facial skin. Radiotherapy is reserved for non-surgical candidates.






Q26. In a patient with BRAF wild-type advanced melanoma, high tumour burden, and normal LDH, the PREFERRED first-line regimen based on CheckMate-067 is:

Correct Answer: C







	Commentary

CheckMate-067 demonstrated that nivolumab + ipilimumab achieves the highest response rate (58%) and 5-year OS (52%) in advanced melanoma. For BRAF wild-type patients with high tumour burden (where rapid response is needed), the combination is preferred over anti-PD-1 monotherapy. In low tumour burden BRAF-WT patients, anti-PD-1 monotherapy is a reasonable alternative given the toxicity profile of the combination (59% grade 3-4).






Q27. A patient with locally advanced cutaneous SCC (cSCC) involving the parotid and facial nerve, not amenable to surgery. Best first-line treatment is:

Correct Answer: C







	Commentary

Cemiplimab (EMPOWER-CSCC-1) is the standard first-line therapy for locally advanced cSCC not amenable to curative surgery or radiotherapy. Response rates reach 44-47% with durable responses. It represents a paradigm shift from previous options (cytotoxic chemotherapy with poor responses, cetuximab with modest responses). Vismodegib is for BCC, not cSCC.






Q28. A 48-year-old female has a 0.9 mm melanoma with ulceration on the calf. According to AJCC 8th edition, this is staged as:

Correct Answer: B







	Commentary

AJCC 8th edition T1 substaging: T1a = <= 0.8 mm without ulceration. T1b = 0.8-1.0 mm WITH ulceration, OR > 0.8 mm to 1.0 mm without ulceration. This patient has 0.9 mm with ulceration = T1b. Note that in the 8th edition, mitotic rate was REMOVED from T1 substaging. The 0.8 mm threshold (not 1.0 mm as in 7th edition) was chosen based on survival data showing a prognostic break at this point. SLNB should be discussed given T1b status.






Q29. A patient completes 12 months of adjuvant pembrolizumab for resected IIIC melanoma (BRAF V600E positive). Eighteen months later, they develop unresectable stage IV disease (lung + liver). The OPTIMAL first-line treatment is:

Correct Answer: B







	Commentary

This is a critical clinical scenario: progression after adjuvant anti-PD-1. A different mechanism of action is preferred. Nivolumab + ipilimumab (anti-PD-1 + anti-CTLA-4) offers a distinct immunological mechanism by adding CTLA-4 blockade. Alternatively, dabrafenib + trametinib is reasonable given BRAF V600E status. Re-challenging with single-agent PD-1 blockade after recent progression on adjuvant PD-1 is unlikely to be effective. The combination addresses potential acquired resistance to PD-1 monotherapy.






Q30. A patient is diagnosed with Merkel cell carcinoma (MCC) of the thigh, 2.5 cm, clinically node-negative. After wide excision with adequate margins, the MOST appropriate next step is:

Correct Answer: B







	Commentary

SLNB is recommended for clinically node-negative MCC because occult nodal involvement is found in approximately 30% of cases. MCC has a high propensity for lymph node metastasis even in small primary tumours. SLNB result guides adjuvant decisions: positive SLNB may warrant adjuvant radiotherapy to the nodal basin and/or consideration of immunotherapy. Adjuvant chemotherapy has NOT shown survival benefit in MCC.






Module 9 — Answer Key





Surgical Oncology

Hepatobiliary & CRLM — 30 Answers

Pablo Lozano Lominchar MD, PhD, EBPSM

Basic Level

Q1. What is the FIRST-LINE imaging modality for diagnosing hepatocellular carcinoma (HCC) in a cirrhotic liver?

Correct Answer: B







	Commentary

In a cirrhotic patient, HCC can be diagnosed radiologically WITHOUT biopsy if typical imaging features are present: arterial hyperenhancement with washout in the portal venous or delayed phase on multiphase CT or dynamic MRI. Biopsy is reserved for indeterminate lesions. This non-invasive diagnosis is unique to HCC among solid tumours.






Q2. The BCLC staging system for HCC stratifies patients primarily based on which combination of factors?

Correct Answer: B







	Commentary

The BCLC (Barcelona Clinic Liver Cancer) classification integrates tumour burden, liver function (Child-Pugh score), and patient performance status (ECOG). It classifies patients into stages 0/A (very early/early: curative), B (intermediate: TACE), C (advanced: systemic therapy), and D (terminal: best supportive care). It is the most widely used system for treatment allocation in HCC.






Q3. The Milan criteria for liver transplantation in HCC are:

Correct Answer: B







	Commentary

The Milan criteria (Mazzaferro, NEJM 1996) remain the gold standard for selecting HCC patients for liver transplantation: single tumour <= 5 cm OR up to 3 nodules each <= 3 cm, with no macrovascular invasion and no extrahepatic spread. Meeting Milan criteria is associated with 5-year survival rates of approximately 70% and recurrence rates below 15%.






Q4. Incidental gallbladder cancer (GBC) found after cholecystectomy requires re-resection starting from which T stage?

Correct Answer: B







	Commentary

T1a GBC (mucosa only) is cured by simple cholecystectomy with negative margins. T1b and above (muscular invasion) require radical re-resection: liver bed resection (segments IVb/V) plus regional lymphadenectomy of the hepatoduodenal ligament. The risk of nodal metastasis is <5% for T1a but rises to 10-15% for T1b, justifying the need for radical surgery.






Q5. What is the Bismuth-Corlette classification used for?

Correct Answer: B







	Commentary

The Bismuth-Corlette classification describes the anatomical extent of perihilar cholangiocarcinoma (pCCA/Klatskin tumour): Type I (below confluence), Type II (at confluence), Type IIIa (extends into right hepatic duct), Type IIIb (extends into left hepatic duct), and Type IV (involves both right and left ducts or is multifocal). It guides surgical planning and resectability assessment.






Q6. The standard curative procedure for distal cholangiocarcinoma (dCCA) and ampullary carcinoma is:

Correct Answer: B







	Commentary

Pancreaticoduodenectomy (Whipple procedure) is the standard curative surgery for distal cholangiocarcinoma and ampullary carcinoma. It removes the pancreatic head, duodenum, distal common bile duct, and gallbladder. R0 resection rates and overall survival are significantly better for ampullary carcinoma compared to distal CCA.






Q7. The BILCAP trial established adjuvant capecitabine for biliary tract cancer. The overall survival benefit was:

Correct Answer: B







	Commentary

BILCAP (Primrose, Lancet Oncol 2019) demonstrated that adjuvant capecitabine for 6 months significantly improved OS in resected biliary tract cancer: 53 vs 36 months in the per-protocol analysis (HR 0.75). The ITT analysis showed a trend (51 vs 36 months, HR 0.81, p=0.097). Capecitabine is now the standard adjuvant treatment for all resected BTC.






Q8. Which molecular alteration is a targetable driver in intrahepatic cholangiocarcinoma (iCCA) occurring in 10-15% of cases?

Correct Answer: B







	Commentary

FGFR2 fusions/rearrangements occur in 10-15% of intrahepatic cholangiocarcinomas and are targetable with FGFR inhibitors. The FOENIX-CCA2 trial demonstrated that futibatinib achieved ORR of 42% in FGFR2 fusion-positive iCCA after prior chemotherapy. Pemigatinib and infigratinib are also approved. Molecular profiling is therefore essential in iCCA.






Q9. What is the minimum future liver remnant (FLR) generally required before major hepatectomy in a normal liver?

Correct Answer: B







	Commentary

For a normal (non-cirrhotic, non-chemotherapy-damaged) liver, an FLR of at least 20% is generally considered sufficient. For patients with chronic liver disease or extensive chemotherapy, FLR thresholds increase to 30-40%. Portal vein embolization (PVE) or ALPPS can be used to augment FLR when it is inadequate.






Q10. The TOPAZ-1 trial established the current first-line standard for advanced biliary tract cancer. The regimen is:

Correct Answer: C







	Commentary

TOPAZ-1 (Oh, NEJM 2022) demonstrated that adding durvalumab to gemcitabine + cisplatin improved OS in advanced BTC (HR 0.80, 2-year OS 24.9% vs 10.4%). This replaced gemcitabine/cisplatin alone (from the ABC-02 trial) as the first-line standard for unresectable or metastatic biliary tract cancer.






Intermediate Level

Q11. The IMbrave150 trial established the first-line systemic therapy for advanced HCC. The regimen and its OS hazard ratio were:

Correct Answer: C







	Commentary

IMbrave150 (Finn, NEJM 2020) demonstrated that atezolizumab + bevacizumab significantly improved OS compared to sorafenib in first-line advanced HCC (HR 0.58, median OS 19.2 vs 13.4 months). This combination replaced sorafenib (SHARP trial) as the standard first-line therapy for unresectable HCC in patients with Child-Pugh A and no high-risk varices.






Q12. The SHARP trial was the FIRST to demonstrate systemic therapy benefit in advanced HCC. The agent used was:

Correct Answer: C







	Commentary

The SHARP trial (Llovet, NEJM 2008) was the landmark study demonstrating that sorafenib improved OS in advanced HCC (10.7 vs 7.9 months, HR 0.69). For over a decade, sorafenib was the ONLY systemic therapy with proven OS benefit in HCC until IMbrave150 established atezolizumab + bevacizumab as the new standard.






Q13. The REFLECT trial demonstrated that lenvatinib was non-inferior to sorafenib in first-line HCC. Which statement is CORRECT?

Correct Answer: B







	Commentary

REFLECT (Kudo, Lancet 2018) demonstrated non-inferiority of lenvatinib vs sorafenib in first-line advanced HCC (OS HR 0.92, non-inferior margin met). Lenvatinib showed significantly better PFS (7.4 vs 3.7 months) and ORR (24% vs 9%). It remains an alternative first-line option, particularly when immunotherapy is contraindicated.






Q14. IDH1 mutations in intrahepatic cholangiocarcinoma occur in approximately what percentage of cases, and which trial demonstrated benefit of ivosidenib?

Correct Answer: B







	Commentary

IDH1 mutations occur in 10-20% of intrahepatic cholangiocarcinomas. The ClarIDHy trial (Abou-Alfa, Lancet Oncol 2020) demonstrated that ivosidenib significantly improved PFS (2.7 vs 1.4 months, HR 0.37) and OS (10.3 vs 7.5 months) in IDH1-mutant CCA after prior chemotherapy. Combined with FGFR2 fusions (10-15%), approximately 25-35% of iCCA patients have a targetable molecular alteration.






Q15. Portal vein embolization (PVE) is performed before major hepatectomy to:

Correct Answer: B







	Commentary

PVE occludes the portal branch supplying the tumour-bearing liver to redirect portal flow to the FLR, inducing compensatory hypertrophy over 4-6 weeks. Typically the FLR increases 40-80% in volume. PVE is indicated when FLR is <20% (normal liver), <30% (chemotherapy-treated), or <40% (cirrhotic). It is one of the key strategies to expand resectability in hepatobiliary surgery.






Q16. The EORTC 40983 trial evaluated perioperative FOLFOX for resectable colorectal liver metastases (CRLM). The hazard ratio for PFS was:

Correct Answer: B







	Commentary

EORTC 40983 (Nordlinger, Lancet 2008) demonstrated that perioperative FOLFOX (6 cycles pre-surgery + 6 cycles post-surgery) improved 3-year PFS compared to surgery alone in resectable CRLM (HR 0.77, absolute benefit 8.1%). Although OS did not reach statistical significance, perioperative chemotherapy became the standard of care for resectable CRLM in Europe.






Q17. The EPOC trial evaluated the addition of cetuximab to perioperative chemotherapy for resectable KRAS wild-type CRLM. The result was:

Correct Answer: C







	Commentary

The New EPOC trial (Primrose, Lancet Oncol 2014) surprisingly showed that adding cetuximab to perioperative chemotherapy WORSENED outcomes in KRAS wild-type resectable CRLM (PFS HR 1.48, p=0.030). This is a critical negative trial demonstrating that biologics effective in the palliative setting do NOT necessarily benefit in the perioperative context. Cetuximab should NOT be added to perioperative chemotherapy for CRLM.






Q18. ALPPS (Associating Liver Partition and Portal Vein Ligation for Staged Hepatectomy) achieves FLR hypertrophy of:

Correct Answer: B







	Commentary

ALPPS achieves rapid FLR hypertrophy of 40-80% in just 1-2 weeks, significantly faster than PVE (4-6 weeks for a similar volume increase). Stage 1 involves in-situ liver partition and portal vein ligation; Stage 2 (1-2 weeks later) completes the hepatectomy. However, ALPPS carries higher morbidity and mortality (12-16%) compared to PVE, and patient selection is critical.






Q19. The RESORCE trial established second-line therapy for HCC after sorafenib progression. The agent was:

Correct Answer: C







	Commentary

RESORCE (Bruix, Lancet 2017) demonstrated that regorafenib improved OS in HCC patients who progressed on sorafenib but tolerated sorafenib >= 400 mg/day for at least 20 of the last 28 days (OS 10.6 vs 7.8 months, HR 0.63). Important: RESORCE only included sorafenib-tolerant progressors. Other second-line options include cabozantinib (CELESTIAL) and ramucirumab (REACH-2, only AFP >= 400).






Q20. In the "liver-first" approach for synchronous colorectal liver metastases, the treatment sequence is:

Correct Answer: B







	Commentary

The liver-first approach prioritizes hepatic metastasis treatment because liver disease is the primary determinant of survival. The sequence is: (1) neoadjuvant chemotherapy to control both sites, (2) liver resection (the life-threatening component), (3) primary tumour resection. This strategy is particularly useful when liver disease is extensive or borderline resectable, reducing the risk of liver disease progression during primary tumour treatment.






Q21. According to KEYNOTE-177, first-line pembrolizumab for metastatic colorectal cancer with MSI-H/dMMR showed:

Correct Answer: B







	Commentary

KEYNOTE-177 (Andre, NEJM 2020) demonstrated that first-line pembrolizumab significantly improved PFS over chemotherapy in MSI-H/dMMR metastatic CRC (HR 0.60, median 16.5 vs 8.2 months) with a complete response rate of 11% vs 4%. This trial established pembrolizumab as the preferred first-line option for MSI-H mCRC, including patients with resectable CRLM.






Q22. A 65-year-old patient has 4 bilobar CRLM, the largest measuring 4 cm, with a calculated FLR of 25% after planned right hepatectomy. The liver is normal. The most appropriate strategy is:

Correct Answer: A







	Commentary

For a normal liver without chemotherapy damage, an FLR of 20% is generally sufficient. This patient has an FLR of 25%, which exceeds the threshold. PVE would be indicated if FLR were <20% for normal liver, <30% for chemotherapy-treated liver, or <40% for cirrhotic liver. ALPPS would be reserved for cases where rapid FLR augmentation is needed and PVE has failed or is insufficient.






Advanced Level

Q23. A 60-year-old with Child-Pugh A5 cirrhosis has a 3 cm HCC. BCLC stage 0/A. No portal hypertension. The BEST treatment option is:

Correct Answer: C







	Commentary

In a patient with BCLC 0/A, preserved liver function (Child-Pugh A5), no portal hypertension, and a solitary tumour, surgical resection is the treatment of choice. Resection offers the highest cure rate (5-year OS 60-70%) for early HCC with preserved liver function. Transplantation is preferred when liver function is impaired or portal hypertension is present. TACE is for BCLC-B, and systemic therapy for BCLC-C.






Q24. A patient has a Bismuth-Corlette Type IIIa perihilar cholangiocarcinoma. The appropriate surgical approach is:

Correct Answer: B







	Commentary

Bismuth-Corlette Type IIIa extends into the right hepatic duct. Curative surgery requires right hepatectomy (or extended right) with en-bloc caudate lobectomy (segment 1, due to its direct biliary drainage into the confluence), extrahepatic bile duct resection, and portal lymphadenectomy. Type IIIb would require LEFT hepatectomy + caudate + bile duct. Type IV involving both sides is often unresectable. Caudate resection is essential because its ducts drain directly into the confluence.






Q25. A patient with metastatic CRC has 8 bilobar CRLM initially deemed unresectable. After 6 cycles of FOLFOXIRI + bevacizumab, imaging shows significant response with 5 remaining lesions. FLR is estimated at 28% after planned right hepatectomy. The liver has received extensive chemotherapy. The next step is:

Correct Answer: B







	Commentary

The FLR of 28% is inadequate for a chemotherapy-treated liver (threshold 30%). PVE should be performed to achieve at least 30% FLR before proceeding with surgery. Continuing chemotherapy risks further liver damage (sinusoidal obstruction syndrome from oxaliplatin, steatohepatitis from irinotecan). Waiting for complete radiological response is dangerous because disappeared lesions may harbour viable tumour. All original sites should be resected or ablated.






Q26. A 55-year-old undergoes cholecystectomy for presumed biliary colic. Pathology reveals incidental T2 gallbladder cancer with positive cystic duct margin. The next step is:

Correct Answer: C







	Commentary

Incidental T2 GBC requires radical re-resection: liver bed resection (segments IVb/V), portal lymphadenectomy (hepatoduodenal ligament), and port-site excision if laparoscopic. Additionally, a positive cystic duct margin mandates bile duct resection with hepaticojejunostomy to achieve R0. The risk of residual disease is 40-60% in T2 GBC after simple cholecystectomy. After R0 re-resection, adjuvant capecitabine (BILCAP) should follow.






Q27. A patient with HCC within Milan criteria (single 4 cm lesion, Child-Pugh B7, MELD 14) and moderate portal hypertension. The MOST appropriate treatment is:

Correct Answer: B







	Commentary

This patient has HCC within Milan criteria, impaired liver function (Child-Pugh B7, MELD 14), and portal hypertension. Liver resection would carry unacceptable risk of post-hepatectomy liver failure. Transplantation treats both the tumour AND the underlying cirrhosis, offering the best long-term outcome. While awaiting transplant, bridging therapy (RFA, TACE) can be used to prevent progression and drop-off from the waiting list.






Q28. In a patient with synchronous CRLM and a symptomatic primary (near-obstructing), MSS tumour, and initially borderline resectable liver disease, the OPTIMAL treatment strategy is:

Correct Answer: C







	Commentary

With a symptomatic (near-obstructing) primary, the classical approach is preferred: resect the primary first to prevent obstruction, then administer systemic chemotherapy to downsize the borderline resectable liver disease, then reassess for liver resection. The liver-first approach is ideal when the primary is asymptomatic and liver disease threatens survival. Simultaneous resection is for limited, easily resectable liver disease. In MSS tumours, chemotherapy-based conversion is the standard.






Q29. A cirrhotic patient (Child-Pugh A6) has a 2.5 cm HCC and a 2 cm HCC. After 2 sessions of TACE, one lesion progresses and a new 1.5 cm lesion appears. AFP is 250 ng/mL. He is within Milan criteria. The most appropriate NEXT step is:

Correct Answer: C







	Commentary

This patient has multifocal HCC within Milan criteria (3 tumours, largest 2.5 cm, all <= 3 cm) with progression after locoregional therapy. Since he remains within Milan criteria and has underlying cirrhosis, liver transplantation is the optimal treatment. Transplantation addresses both the recurrent/progressive HCC and the cirrhosis. Continuing TACE after treatment failure is inappropriate. Systemic therapy would be considered only if transplantation is not feasible.






Q30. A patient with intrahepatic cholangiocarcinoma undergoes R0 resection. Pathology: pT2 N1, moderately differentiated, FGFR2 fusion positive, IDH1 wild-type. The adjuvant treatment and subsequent surveillance plan should include:

Correct Answer: B







	Commentary

After R0 resection of BTC, adjuvant capecitabine for 6 months is the standard (BILCAP: OS 53 vs 36 months). The FGFR2 fusion status should be documented because if the patient recurs, FGFR inhibitors (futibatinib/FOENIX-CCA2, pemigatinib) can be used in the advanced setting. FGFR inhibitors are NOT approved in the adjuvant setting. TOPAZ-1 (durvalumab + gem/cis) is for advanced disease, not adjuvant. This case highlights the importance of complete molecular profiling at diagnosis to guide future therapy.
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