
Fourth-Year Medical Student Elective in Multidisciplinary Thoracic Oncology
Leslie E. Quint, MD; Rishindra M. Reddy, MD

Departments of Radiology and Surgery, University of Michigan, Ann Arbor, Michigan

Pre-course Quiz and  
Post-course Exam

Video Lectures

Online Interactive
 Case Studies

Online Supplemental Reference MaterialsEnd of Rotation Capstone Project

Course evaluation

Introduction 

Learning Objective

Elements of the Elective

Multidisciplinary Thoracic Oncology Elective Evaluation                                               Leslie Quint, M.D. and Rishi Reddy, M.D.

Student Name__________________________________________________       Date____________________
 
Please indicate your agreement or disagreement with the following statements:

               Strongly agree     Agree     Neutral     Disagree     Strongly disagree

Why or why not?

How might the elective be improved?

Other comments?  

I plan to pursue residency training in _______________.

The depth of the course content appropriate.     ർ         ർ              ർ        ർ     ർ  
     

The breadth of the course content appropriate.     ർ         ർ               ർ         ർ         ർ  
     

The video lectures were valuable.       ർ         ർ              ർ        ർ     ർ  
     

The elective was flexible enough to meet my needs.    ർ         ർ               ർ         ർ         ർ  
     

This elective was valuable to my professional development.   ർ         ർ              ർ        ർ     ർ  
     

I would recommend this elective to my friends.     ർ         ർ               ർ         ർ         ർ  
     

AM

PM

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

AM

PM

AM

PM

AM

PM

WK 1

WK 2

WK 3

WK 4

Orientation
 and Quiz

Pathology

Thoracic Surgery 
Clinic / OR

Medical Oncology  
Lung Cancer

Medical Oncology   
Lung Cancer

Radiology 
Chest CT

Pulmonary  
Clinic

Radiation 
Oncology

Radiation 
Oncology

Radiology -  
Nuclear Medicine

Flexible

Medical Oncology  
Esophageal Cancer

Medical Oncology  
Esophageal Cancer

Thoracic Surgery 
Clinic / OR

Thoracic Surgery 
Clinic / OR

Radiology 
Chest CT

Pulmonary  
Clinic

Radiation 
Oncology

Radiation 
Oncology

Radiology 
Chest CT

Pathology Flexible

Thoracic Surgery 
Clinic / OR

Medical Oncology   
Lung Cancer

Flexible

Radiology 
Chest CT

Pulmonary  
Clinic

Pulmonary  
Clinic

Flexible

Radiology 
Chest CT

Flexible

Medical Oncology  
Esophageal Cancer

Flexible

Thoracic Surgery 
Clinic / OR

Thoracic Surgery 
Clinic / OR

Radiology 
Chest CT

Flexible

Flexible

Exam

Flexible

EXAMPLE DAILY CLINICAL SCHEDULE

ALL ONLINE VIDEO LECTURES COMPLETED bY THIS TIME

Cas01

http://www.med.umich.edu/lrc/oncologyv1/case01.html[3/2/2015 5:15:21 PM]

Case 1: Lung Mass and Abnormal Regional
 Lymph Nodes on Imaging Studies

History and Imaging Findings
A 52 year old man who presented with chest pressure was found to have a possible lung lesion
 on chest radiography; a subsequent chest CT confirmed the presence of a mass.

Fig. 1a - Chest CT showed a 4 cm diameter spiculated right upper lobe mass (arrow) with
 central areas of lucency and a few soft tissue strands extending to the pleural surface.

Fig. 1b - There was moderately severe centrilobular and paraseptal emphysema.

Fig. 1c - CT also demonstrated mildly enlarged right hilar lymph nodes (long arrow).

Fig. 1d - right paratracheal (Fig. 1d, arrow) and subcarinal (Fig. 1c, short arrow) lymph nodes
 were at the upper limits of normal in size.

Fig. 1e - PET revealed an intensely FDG avid lung mass (SUV max 7.9) (yellow arrow),
 abnormal right hilar lymph nodes (SUV max 3.3) (white arrow), and a questionably
 hypermetabolic subcarinal lymph node (arrowhead). No abnormalities were seen at PET to
 suggest distant metastases.

The patient's past medical history included emphysema, hypertension, and coronary artery
 disease, with a myocardial infarction at age 37. He had a 40 pack-year history of smoking,
 although he recently quit. Pulmonary function tests showed an FVC of 3.39 liters (76% of
 predicted) and FEV1 of 1.51 liters (46% of predicted). A ventilation perfusion scan revealed
 perfusion of the upper, middle, and lower lung fields of 5.9%, 25.9%, and 19.2%,
 respectively, on the right and 10.6%, 23.5%, and 14.9%, respectively, on the left.

Question 1a

The tumor stage, based on imaging findings was (choose the one BEST answer):

A) T2N0M0
B) T2N2M0

CORRECT. This 4 cm lesion was surrounded by lung, without obvious invasion of
 adjacent structures, thereby falling into the T2 category. In addition, imaging findings
 were suggestive of mediastinal lymph node involvement, consistent with N2 disease.

C) T3N0M0
D) T3N2M0

Question 1b

Biopsy of which structure would likely yield the most information regarding diagnosis,
 staging and appropriate therapeutic options for this patient? (choose the one BEST
 answer)

A) lung mass
B) right hilar lymph node
C) left hilar lymph node
D) right paratracheal lymph node
E) subcarinal lymph node

CORRECT: A biopsy of the subcarinal lymph node showing malignancy would both
 establish a cancer diagnosis and demonstrate N2 disease, thereby allowing for
 appropriate therapeutic decision making. The subcarinal lymph node was possibly
 abnormal at PET, making this a reasonable biopsy target.

Tumor Board Input and Clinical Course
At the recommendation of the Tumor Board, the patient was scheduled for a
 mediastinoscopy, to be followed by a thoracoscopic wedge resection of the right upper
 lobe mass, if the mediastinoscopy were negative for metastasis, and a possible
 lobectomy, if the wedge resection showed malignancy on frozen section. Unfortunately,
 frozen section of a subcarinal lymph node obtained at mediastinoscopy revealed
 metastatic poorly differentiated adenocarcinoma consistent with stage IIIA lung cancer.
 Further surgery was postponed until after administration of neoadjuvant
 chemoradiotherapy.

Question 1c

What method(s) other than mediastinoscopy could have been used to enable sampling
 of the subcarinal lymph node? (Choose all that apply)

A) CT guided biopsy
B) Endobronchial ultrasound (EBUS)
C) Transesophageal endoscopic ultrasonography (EUS)
D) Chamberlain procedure

A) Incorrect. The subcarinal lymph node would not have been accessible via CT guided
 biopsy.

B) CORRECT.

C) CORRECT.

D) Incorrect. A Chamberlain procedure (anterior mini-thoracotomy) may be used to
 sample lymph nodes in the anterior para-aortic and aortopulmonary window regions;
 subcarinal lymph nodes are not accessible using this method.

Discussion and Management Issues

Question 1d

When should a lung mass be biopsied preoperatively? (choose the one BEST answer)

A) Almost always, in order to direct surgery.
B) When it is likely to change management.

Correct.

A lung mass should be biopsied when it is likely to change the patient's
 management, and the benefits outweigh the risks. At our institution, a biopsy in a
 patient who appears to be a surgical candidate is not generally performed if the
 mass is suspicious on CT, hypermetabolic on PET, or has grown on serial imaging.
 If the suspicion is high, resection would be recommended regardless of the biopsy
 results. A biopsy is more useful when there are multiple nodules suspicious for
 metastases, if the diagnosis is questionable by CT and PET criteria, or if the
 patient is not a surgical candidate and a tissue diagnosis is required before
 initiation of chemo- or radiation therapy. A preoperative diagnosis may also be
 preferable if the patient has significant comorbidities increasing the risks of
 resection, or for a central lesion requiring a more extensive resection. Patient
 preference is also taken into account.

C) Biopsy is rarely needed.

Question 1e

Why was mediastinoscopy performed in this case rather than proceeding directly to
 resection? (choose all that apply)

A) The subcarinal lymph node was suspicious for metastatic disease.
B) The stage of the primary tumor was greater than T1.
C) The tumor was unresectable.
D) PET may be falsely positive.

Correct answers: A, B and D

The mediastinal lymph nodes are pathologically staged before lung resection when
 there is a high suspicion for lymph node metastases on PET or CT. The majority are
 approached initially with endobronchial ultrasound (EBUS), targeting any
 hypermetabolic or enlarged lymph nodes, although mediastinoscopy is an alternative
 procedure. For T1 lesions with negative mediastinal lymph nodes on PET and/or CT,
 pulmonary resection with a concurrent mediastinal lymph node dissection is
 performed without further preoperative mediastinal staging. However, for lesions
 greater than T1 (as in this patient), the risk of lymph node metastases increases
 from 6% to 30-40% for tumors 2-4 cm in size, especially for central tumors;
 therefore mediastinal lymph node sampling is warranted before lung resection in
 these patients (1, 2). On the other hand, mediastinal lymph nodes may be FDG-avid
 due to granulomatous disease and not metastatic cancer, and therefore a tissue
 diagnosis of FDG avid lymph nodes is warranted before excluding a patient from a
 potentially curative resection. In this patient, a mediastinoscopy was recommended
 due to the size of the primary tumor, hypermetabolic hilar (N1) lymph nodes, and
 questionable subcarinal activity seen on PET.

Question 1f

Why was mediastinoscopy performed in this patient rather than an endobronchial
 ultrasound (EBUS) guided lymph node biopsy? (choose all that apply)

A) Mediastinoscopy is less invasive compared to EBUS.
B) The subcarinal lymph node showed minimal FDG avidity.
C) The subcarinal lymph node was not clearly enlarged at CT.
D) Larger tissue samples may be obtained with mediastinoscopy compared to

 EBUS.
E) Larger tissue samples may be obtained with EBUS compared to

 mediastinoscopy.

Correct answers: B, C and D

While our initial approach to highly suspicious mediastinal lymph nodes is usually an
 EBUS-guided biopsy, false negatives have been reported in normal-sized lymph
 nodes and in nodes with minimal FDG avidity, likely due to sampling error.
 Mediastinoscopy enables the acquisition of large tissue samples and remains the
 gold standard for lymph node sampling (3). Due to the potential need for a large
 tissue sample in this equivocally abnormal lymph node based on imaging, a
 mediastinoscopy was performed.

Question 1g

Why not resect the mass and then give post-operative adjuvant chemoradiation for
 N2 disease? (choose all that apply)

A) Chemoradiation was contraindicated in this patient.
B) Preoperatively diagnosed single station N2 disease is treated with

 neoadjuvant chemoradiation.
C) Microscopic, postoperatively diagnosed single station N2 disease is

 generally not treated.

Correct answer: B

For stage IIIA disease, treatment options include definitive chemoradiation,
 neoadjuvant chemoradiation followed by resection, and resection followed by
 adjuvant chemotherapy with consideration of adjuvant radiation therapy. Patients
 with bulky multi-station N2 disease are treated with definitive chemoradiation.
 Those with preoperatively diagnosed single station N2 disease are treated with
 neoadjuvant chemoradiation, as in this case. Occasionally, patients thought to have
 stage I or II disease are found to have occult, microscopic N2 disease, diagnosed
 after mediastinal lymph node dissection; these patients are treated with adjuvant
 chemotherapy, with consideration of adjuvant radiation therapy (4).

Question 1h

Did the subcarinal location of the questionable node on PET influence treatment? Is
 subcarinal disease better or worse than N2 elsewhere? (choose the one BEST
 answer).

A) Subcarinal lymph node involvement is a better prognostic factor
 compared to N2 elsewhere.

B) Subcarinal lymph node involvement is a worse prognostic factor compared
 to N2 elsewhere.

Correct.

Although subcarinal lymph node metastases are classified as N2 disease (like
 involvement of ipsilateral mediastinal lymph nodes), several series have
 identified subcarinal involvement as a predictor of poorer survival (5). Patients
 with subcarinal lymph node involvement can be treated with neoadjuvant
 chemoradiation as long as they are single-station non-bulky disease. However,
 the majority of patients with positive N2 lymph nodes do not have isolated
 disease and will be treated with definitive chemoradiotherapy.

What role did marginal lung function play in this patient?

While an FEV1 of 60% of predicted is preferable for patients undergoing a lobectomy,
 the patient's initial FEV1 was marginal at 46% of predicted. However, further
 evaluation with a quantitative ventilation perfusion scan showed only 5.9% of
 perfusion to the right upper lung field, giving a postoperative predicted FEV1 of
 43%, which is greater than the minimum desired postoperative value of 40% of
 predicted. While his marginal but adequate, pulmonary function did not change the
 overall treatment plan, significant comorbidities, symptoms at baseline, and
 marginal pulmonary function tests lower the threshold for obtaining a preoperative
 tissue diagnosis of any potentially positive mediastinal lymph nodes.

Role of Imaging
The identification of abnormal hilar lymph nodes at CT and PET, and the finding of a
 questionably abnormal subcarinal lymph node at PET, contributed to the decision to
 perform mediastinoscopy before attempted lung resection.

Final diagnosis
Non-small Cell Lung Cancer and N2 Lymph Node Disease
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 neoadjuvant chemoradiation, as in this case. Occasionally, patients thought to have
 stage I or II disease are found to have occult, microscopic N2 disease, diagnosed
 after mediastinal lymph node dissection; these patients are treated with adjuvant
 chemotherapy, with consideration of adjuvant radiation therapy (4).

Question 1h

Did the subcarinal location of the questionable node on PET influence treatment? Is
 subcarinal disease better or worse than N2 elsewhere? (choose the one BEST
 answer).

A) Subcarinal lymph node involvement is a better prognostic factor
 compared to N2 elsewhere.

B) Subcarinal lymph node involvement is a worse prognostic factor compared
 to N2 elsewhere.

Correct.

Although subcarinal lymph node metastases are classified as N2 disease (like
 involvement of ipsilateral mediastinal lymph nodes), several series have
 identified subcarinal involvement as a predictor of poorer survival (5). Patients
 with subcarinal lymph node involvement can be treated with neoadjuvant
 chemoradiation as long as they are single-station non-bulky disease. However,
 the majority of patients with positive N2 lymph nodes do not have isolated
 disease and will be treated with definitive chemoradiotherapy.

What role did marginal lung function play in this patient?

While an FEV1 of 60% of predicted is preferable for patients undergoing a lobectomy,
 the patient's initial FEV1 was marginal at 46% of predicted. However, further
 evaluation with a quantitative ventilation perfusion scan showed only 5.9% of
 perfusion to the right upper lung field, giving a postoperative predicted FEV1 of
 43%, which is greater than the minimum desired postoperative value of 40% of
 predicted. While his marginal but adequate, pulmonary function did not change the
 overall treatment plan, significant comorbidities, symptoms at baseline, and
 marginal pulmonary function tests lower the threshold for obtaining a preoperative
 tissue diagnosis of any potentially positive mediastinal lymph nodes.

Role of Imaging
The identification of abnormal hilar lymph nodes at CT and PET, and the finding of a
 questionably abnormal subcarinal lymph node at PET, contributed to the decision to
 perform mediastinoscopy before attempted lung resection.

Final diagnosis
Non-small Cell Lung Cancer and N2 Lymph Node Disease
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