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Objectives

• Describe the elements of lung cancer resections that have the 

greatest impact on therapy.

• Summarize the handling of post-neoadjuvant therapy lung cancer 

resections.
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I am happy to answer questions about 
any aspect of lung cancer resection 

handling and reporting (no matter how 
routine)

But today’s talk will focus on a few 
special areas

© College of American Pathologists.

LUNG CANCER 
STAGING AND 

THERAPY
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Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition

pT1 
≤3cm

No visceral pleural invasion

Treatment
Lobectomy or wedge resection
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TREATMENT

Wedge resection is 
enough

MINIMALLY INVASIVE 
ADENOCARCINOMA

Grossly, these lesions 
are small, ill-defined 
and difficult to see
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AIS

MIA

MIA

GROUND-
GLASS

NODULES
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SOLID NODULE
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TREATMENT

Low stage: lobectomy (no 
further treatment needed 

for most cases)

CARCINOID TUMOR
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TREATMENT

Low stage: lobectomy (no 
further treatment needed 

for most cases)

ADENOCARCINOMA
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Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition

pT2 
3.1 to 5 cm

OR visceral pleural invasion (pT2a)
OR involves main bronchus

Treatment 
Lobectomy

Adjuvant therapy >4 cm, VPI
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TREATMENT

>4 cm tumor: lobectomy 
plus adjuvant therapy

ADENOCARCINOMA
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pT3 
5.1 to 7 cm

OR intrapulmonary met within same 
lobe 

OR involves chest wall
OR involves phrenic nerve

Treatment
Lobectomy plus adjuvant therapy

(traditional)

© College of American Pathologists. Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition

pT4 
>7 cm

OR intrapulmonary met within different 
lobe on same side 

Treatment 
Lobectomy + adjuvant therapy

(traditional)
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TREATMENT

Intrapulmonary met: 
lobectomy plus adjuvant 

therapy

MUCINOUS
ADENOCARCINOMA
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pN1: station 10 (or higher)
pN2: station 9 or lower (7,4,2 etc.)

The lymph nodes you dissect from the 
lung are N1 nodes

Treatment 
Adjuvant therapy (traditional)
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LYMPH NODES ARE SUPER IMPORTANT! 

In lung cancer, any positive lymph node 
(even one!) you find in a lobectomy 
specimen buys the patient adjuvant 

therapy. YOU make a HUGE difference 
to the patient! 

© College of American Pathologists.
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pM1
Distant metastases

Treatment 
NO RESECTION 

Systemic therapy (targeted or
immunotherapy or chemotherapy)
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TREATMENT

Systemic therapy

LUNG 
ADENOCARCINOMA 

METASTATIC TO 
VERTEBRA

© College of American Pathologists.

Adenocarcinoma - molecular

Tsao AS, et al. J Thorac Oncol 2016;11(5):613-638 

TARGETED 
THERAPIES FOR 
LUNG 
ADENOCARCINOMA 
IN LATE-STAGE or 
ADVANCED or
METASTATIC DISEASE
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THE ANNOYING…
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In 2025, how do you stage a 3.4 cm resected non-mucinous 
adenocarcinoma in which 50% of the tumor is invasive and 
50% is lepidic?

AJCC manual directs us to stage by “invasive size” 
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In non-mucinous lung adenocarcinomas 
with a lepidic component, AJCC 8th

edition directs us to stage by “invasive 
size” after subtracting the lepidic 

component 

Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition

© College of American Pathologists.

“To measure tumor size in 
part-solid, nonmucinous 
adenocarcinomas, the 
recommendation is to 
follow the TNM rule to 

consider only the size of 
the invasive component 
in assigning a T category” 

Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition
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“Therefore, a lesion 
consisting of a 15-mm part-
solid opacity with a 7-mm 
solid component would be 
classified as a cT1a lesion, 

because its solid component, 
excluding the ground-glass 
component, is less than 10 
mm in greatest dimension”

Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition
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“Although this rule has 
been in place since 

2001, until now it has 
not been applied in lung 

adenocarcinoma”

Rami-Porta R, et al. Lung. In: AJCC Cancer Staging Manual, 8th edition
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THE NEW…
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NEOADJUVANT AND 
ADJUVANT 

THERAPIES IN LUNG 
CANCER
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NOW LET’S DISCUSS ADVANCES IN THE TREATMENT OF INTERMEDIATE STAGE 
LUNG CANCERS. THIS TYPE OF LOCALLY ADVANCED TUMOR MAY NOT HAVE BEEN 

RESECTABLE IN THE PAST

© College of American Pathologists.

NEW NEOADJUVANT AND ADJUVANT 
THERAPY TRIALS HAVE IMPACTED 

PATHOLOGY

Neoadjuvant chemoimmunotherapy

Adjuvant EGFR-targeted therapy

Adjuvant ALK-targeted therapy
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CHECKMATE 816: 
NEOADJUVANT 

CHEMOIMMUNOTHERAPY 

Introduces: 
1. Need to test for EGFR and ALK 

prior to initiating chemo-IO in 
resectable lung cancer

2. Importance of evaluation of 
post-chemo-IO lungs

Forde PM, et al. N Engl J Med 2019;386(21):1973-1985

© College of American Pathologists.
Forde PM, et al. N Engl J Med 2019;386(21):1973-1985

Chemotherapy PLUS 
NIVOLUMAB

Neoadjuvant 
chemotherapy alone

TRIAL OF STAGE IB to 
IIIA LUNG CANCER

31.6 months20.8 monthsEvent-free survival

24%2.2%Pathological complete 
response

33.5%36.9%Grade 3 or 4 adverse 
events

CHECKMATE 816: A GAME 
CHANGER
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CHECKMATE 816: BIG CHANGES!! 

Patients with unresectable and/or locally advanced lung cancer 
can now be resected after neoadjuvant chemoimmunotherapy

Some of these cancers have complete pathologic responses

Response to therapy can be measured by pathologists (with 
major work by pathologists’ assistants)

Patients are doing better! Some may be cured

Forde PM, et al. N Engl J Med 2019;386(21):1973-1985

© College of American Pathologists.

LUNG CANCERS RESECTED AFTER NEOADJUVANT CHEMOIMMUNOTHERAPY NEED 
TO BE MAPPED; PATHOLOGISTS NEED TO PROVIDE LOTS OF INFO ON THESE CASES

COMPLETE PATHOLOGIC 
RESPONSE (CPR) =  NO VIABLE 

TUMOR CELLS

MAJOR PATHOLOGIC RESPONSE 
(MPR) = LESS THAN OR EQUAL 

TO 10% VIABLE TUMOR
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THIS LUNG CANCER RESECTED AFTER NEOADJUVANT CHEMOIMMUNOTHERAPY 
HAD A COMPLETE RESPONSE (NO TUMOR!)

© College of American Pathologists.

THIS LUNG CANCER RESECTED AFTER 
NEOADJUVANT 

CHEMOIMMUNOTHERAPY DID NOT 
RESPOND TO CHEMOIMMUNOTHERAPY
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THIS LUNG CANCER RESECTED AFTER NEOADJUVANT CHEMOIMMUNOTHERAPY 
HAD A COMPLETE RESPONSE (NO TUMOR!)
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ADAURA: 
ADJUVANT anti-EGFR 
TARGETED THERAPY 

OSIMERTINIB

Introduces need to 
test for EGFR in 
resectable lung 

cancer 

Tsuboi M, et al. N Engl J Med 2023;389(2):137-147 

Wu YL, et al. N Engl J Med 2019;386(21):1973-1985
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ALINA: 
ADJUVANT ALECTINIB

Introduces need to test 
for ALK in resectable 
lung cancer (IB-IIIA)

Wu Y-L, et al. N Engl J Med 2024;390(14):1265-1276 
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THE EXCITING…
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2 LUNG NODULES: 
WHAT’S THE BIG 

DEAL? 
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2 nodules of lung adenocarcinoma can be 
related (intrapulmonary metastasis) or 

unrelated (synchronous primaries)

© College of American Pathologists.

If related (intrapulmonary metastasis) they 
are staged as pT3, pT4 or pM1. If unrelated 
(synchronous primaries), each nodule is 

staged separately 
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This is a BIG deal. If the tumors are deemed 
related (intrapulmonary metastasis) these 

patients are candidates for chemotherapy. If 
unrelated (synchronous primaries),

resection may be enough 

© College of American Pathologists.

How do we know if they are related or unrelated? 

For decades, we have used H&E morphology as 
the gold standard. If they looked similar, they 

were deemed related.  If not, they were deemed 
unrelated  
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As recently as 2009, some authors 
argued that H&E morphology could 
accurately differentiate between 
related (intrapulmonary metastasis)
and unrelated (synchronous 
primaries) adenocarcinomas

Girard N, et al. Am J Surg Pathol 2009;33:1752-64
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Can molecular studies help? 

Key concept: when lung 
adenocarcinomas metastasize, 
they retain their driver mutation 

Other mutations can get added 
on, but the driver mutation stays 
the same

Yatabe Y, et al. J Clin Oncol 2011;29:1-6
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Yatabe Y, et al. J Clin Oncol 2011;29:1-6
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Exercise: for the following 4 pairs 
of adenocarcinomas, try to guess 
by morphology whether they are
related (intrapulmonary metastasis)
or unrelated (synchronous 
primaries)

All pairs were in separate lobes 
(resected)
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Here are the molecular results…
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KRAS mutation
c. 35G>T

No driver mutation

57

58



The New, the Exciting, and the Annoying: How I Handle Resections for Lung Cancer, 
Dr. Sanjay Mukhopadhyay, June 10, 2025

© 2025 College of American Pathologists. All Rights Reserved.

© College of American Pathologists.

BRAF c. 1406 
G>T

KRAS c. 35G>T 
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KRAS c. 183A>T KRAS c. 34G>T
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KRAS c. 34G>A KRAS c. 38G>A
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All 4 pairs are 
unrelated (synchronous 

primaries)!!
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TAKE HOME MESSAGE: 

Studies using molecular testing have shown 
that 2 lung nodules of adenocarcinoma 

cannot be assumed to be related (i.e. we can 
now prove that many are synchronous 

primaries, not pT3/T4/M1)

Mansuet-Lupo A, et al. J Thorac Oncol 2019;14(5):844-56 

Chang JC, et al. Clin Cancer Res 2019;25(23):7113-7125
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Here’s what you need to remember:

Neoadjuvant chemoimmunotherapy is helping 
lung cancer patients; these lung cancer resection 
specimens need to be mapped to quantitate 
response

Some 2-nodule lung cancer resection cases will 
need molecular testing (leading to downstaging 
and avoidance of unnecessary adjuvant Rx)
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Thank you!
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Questions?

September 25, 2023 67
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