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Introduction

• This is a case-based presentation on ‘Neoplastic lung 
diseases’.

• This talk will consist of 3 interesting case presentations, with 
each case followed by review and some key points. 



Contents

• Pulmonary epithelial tumors with clinical implications
– Malignant tumor- early stage
– Malignant tumor- advanced stage
– Benign tumor- genetic tumor syndrome

• Including
– Biopsy diagnosis
– Immunohistochemistry interpretation
– Diagnosis of surgical specimen
– Genetics and biomarkers: Clinical and therapeutic implication



Case 1.



Case presentation

• 37/M
• Radiologic abnormality, lung, during health examination, at 

an outside hospital
• Current smoker (15PYS)



Chest CT

• About 6cm-sized mass in the RUL
• IMP: Lung cancer T3N1



TBLB (Lung, RUL)



Lung, RUL, TBLB

• IHC
CK: +
TTF-1: -
P40: -
CD56: -
SYP: -



Terminology in Small Biopsy

J Thorac Oncol 2022;17:362-87; IASLC ATLAS



Treatment 

• Biopsy, Dx:
– Favor non-small cell carcinoma, NOS 

• cT3N1M0
• Neoadjuvant chemo-immunotherapy, followed by surgery



Lung, RUL, lobectomy

6.3x5.8cm



Lung, RUL, lobectomy

• IHC: CK +/ TTF-1 - /P40 -/ CD56 - /SYP -



Pathologic response evaluation after neoadjuvant therapy 

J Thorac Oncol 2020;15:709-40.



Diagnosis (surgical specimen)

• Favor large cell carcinoma

• Viable tumor volume: 60% (No major pathological response)
• ypT3N0 (IIB)



Chest CT & PET CT (8 months later)

• Newly appeared 
pleural nodule 
in Rt apical lung 
with apical 
pleural 
thickening



NGS

• SMARCA4 Nonsense mutation p.Q118*
• TP53 Missense mutation p.R248L
• KEAP1 Frameshift mutation p.A101Lfs*20
• STK11 Frameshift mutation p.P281Rfs*6



BRG1(SMARCA4) IHC



Points of Case 1.

• Thoracic SMARCA4-deficient undifferentiated tumor 
(according to 2021 WHO)

• Large cell carcinoma (with SMARCA4-deficiency)

• Clinical findings
– Poor response to neo-adjuvant chemo-immunotherapy
– Early recurrence





Differential diagnosis of thoracic
SMARCA4-deficient undifferentiated tumor

• Conventional lung carcinoma with SMARCA4 loss
• SMARCA4-deficient undifferentiated tumor metastatic from extra-thoracic sites
• Germ cell tumor
• Proximal-type epithelioid sarcoma
• Malignant rhabdoid tumor
• Hematolymphoid neoplasm (lymphoma, myeloid sarcoma, etc.)
• Small round-cell sarcoma (Ewing sarcoma, CIC rearranged sarcoma, etc.)
• Malignant melanoma
• NUT carcinoma



SMARCA4-deficient undifferentiated tumor

• The question is…
• Sarcoma or carcinoma ?

Nat Genet 2015;47:1200-5.
J Thorac Oncol 2020;15:231-47.



Thoracic SMARCA4-deficient undifferentiated tumor

1) A subset of cases harbored mutations characteristic of smoking related non-small-
cell lung carcinoma (NSCLC) 

2) Most examples tested harbored the smoking-related mutation signature, which is 
usually not seen in sarcoma

3) Many cases harbored high tumor mutation burden (TMB), which is also uncommon 
in sarcoma

4) SMARCA4 mutation and staining loss is known to occur in carcinoma de-
differentiation process in other organs

5) SMARCA4-deficient undifferentiated histology was rarely juxtaposed to a 
conventional NSCLC

This is a carcinoma.. J Thorac Oncol 2020;15:231-47.
Histopathology 2024;84:86-101.



Thoracic SMARCA4 undifferentiated tumor vs. Usual NSCLC with SMARCA4 loss

Courtesy of Dr. Natasha Rekhtman, MSKCC



Diagnostic tips

• Routine SMARCA4 staining is not required in NSCLC, as it does not change 

diagnosis based on the current classification scheme.

• SMARCA4 staining is currently recommended only in cases where thoracic 

SMARCA4-UT is phenotypically suspected. 

• NSCLC with SMARCA4 loss can be distinguished from thoracic SMARCA4-

UT by epithelial architecture and unequivocal cellular cohesion.

Histopathology 2024;84:86-101.



SMARCA4 mutation is associated with purely solid morphology 
in TRACERx cohort

Nat Med. 2023;29:833-45.



Genomic Factors Impacting Efficacy of Chemo-immunotherapy

J Thorac Oncol. 2023;18:731-43.

DFCI, MSKCC, the Imperial College London, 
and MGH; n=1285



Take home message of Case 1.

• Diagnosis of undifferentiated tumor (carcinoma) in lung & thorax
• SMARCA4-deficient undifferentiated tumor, newly added entity to 

2021 WHO classification
– Routine SMARCA4 staining is not required in NSCLC, currently 

recommended only in cases where thoracic SMARCA4-UT is phenotypically 
suspected. 

– Clinical findings
• Young to middle aged male adults with heavy smoking history
• Poor prognosis
• Poor response to chemo-immunotherapy



Case 2.



Case presentation

• 75/F
• Pneumonia lasting more than 2 months
• LUL lesion persists even after treatment for pneumonia

• Never-smoker



Chest CT

• Segmental consolidation with GGO in LUL anterior segment, 
probable pneumonia



CT-guided biopsy



Lung, LUL, lobectomy

About 8x7cm



Lung, LUL, lobectomy



Microscopic finding



Microscopic finding



Diagnosis & Clinical follow-up

• Invasive mucinous adenocarcinoma
• pT4N0

• s/p adjuvant CTx
• Recurrence: RUL mass



Molecular testing

• EGFR/ALK/ROS1 -/-/-
• NGS 

– CD74::NRG1 fusion

• Enrolled in a clinical trial with MCLA-128 (Zenocutuzumab)



MCLA-128 clinical trial

2 months later (decreased tumor burden)



Points of Case 2.

• Presented as pneumonia
• Invasive mucinous adenocarcinoma
• NRG1 fusion
• Response to HER2xHER3 inhibition 



Invasive mucinous adenocarcinoma

Shim HS, et al. J Thorac Oncol 2015;10:1156-62.
Cha YJ & Shim HS. Transl Lung Cancer Res 2017;6:508-12.



Cf. Targetable oncogenic driver molecular alterations in ADC

J Clin Oncol 2022;40:611-25.



NRG1 fusion & Targeted therapy

Cancer Discov 2014;4:415-22.
Cancer Discov, 2022. 12(5): p. 1233-1247.



NSCLCs with NRG1 fusion at Severance Hospital (1)
• Frequency: 17 out of 1496 patients with Non-Squamous NSCLC (1.13%)
• Average age: 60 years (range: 32-78); Sex: Female (52.9%); Smoking history: Never-

smoker (58.8%)
• Histology: Adenocarcinoma (100%); mucinous histology (58.8%)

Shim HS, et al. Presented at 2023 WCLC

Mucinous (59%)
Non-mucinous (41%) TTF-1 + (35.3%)Typical (30%) Atypical (70%)



NSCLCs with NRG1 fusion at Severance Hospital (2)
• Partner genes: CD74 (64.7%), SLC3A2 (17.6%) 
• Co-occurring genetic alterations: Less than 3 (88.2%), TP53 mutation (47%)
• TMB: <10/Mb (84.6%); PD-L1 expression: TPS<1% (80%), 1~49% (20%), ≥50% (0%)
• Clinical feature: Combined extra- and intra-thoracic metastases (including lung-to-lung metastases) (58.8%); 

Poor response to conventional therapies. 

Shim HS, et al. Presented at 2023 WCLC



NRG1 fusion-positive solid tumors in Korean Patients

Out of 8,148 patients

Cancer Res Treat 2023;55:1087-95.



Take home message of Case 2.

• IMA is a unique subtype of lung cancer.
• About 7% of IMA is NRG1 fusion-positive.
• NRG1 fusion-positive lung cancers are molecularly, pathologically, 

and clinically heterogeneous. 
– 41%: Non-mucinous adenocarcinoma. 
– Mucinous type: Frequently 'atypical' mucinous features
– Clinical: Frequent involvement in extra-thoracic organs

• Molecular identification of NRG1 fusion in clinical practice can lead 
to new targeted therapies.



Case 3.



Case presentation

• 20/F
• Multiple variable sized noncalcified nodule, r/o lung 

metastasis, found on chest CT

• Lung, left upper lobe, wedge resection was done.



Microscopic finding













TTF-1



CD31



Microscopic findings

• Multinodular small expansile mass-forming lesions, without 
connection to each other

• Multicystic lesion lined by non-ciliated cuboidal epithelium, some of 
which shows clear cytoplasm, without definite atypia

• Occasional minimal peritumoral lymphoid aggregates

• Hamartomatous lesion?



*Clinical history

• Abdominal pain in December 2017
• Suspected renal tumor (r/o RCC), pancreatic tumor (r/o NET)
• Germline NGS: VHL exon2 deletion; Diagnosis of von Hippel-Lindau 

syndrome
• Diagnosed with neuroendocrine tumor on pancreas biopsy and 

underwent embolization of pancreatic tumor and chemotherapy 
without surgery.

• GKS for cerebellum with cerebellum and spinal cord 
hemangioblastoma (no biopsy)



Am J Surg Pathol 2007;31:1292-6

Literature review



Am J Surg Pathol 2007;31:1292-6

Microscopic cystic structures



TTF-1/CD31 dual
Am J Surg Pathol 2007;31:1292-6



Points of Case 3.

• Lung involvement of VHL syndrome
• Pulmonary manifestations of genetic tumor syndrome



Organ involvement in VHL disease

Cancers (Basel) 2022;14.



WHO classification: Genetic tumor syndrome

https://tumourclassification.iarc.who.int/



WHO classification: Genetic tumor syndrome

https://tumourclassification.iarc.who.int/



Lung involvement of genetic tumor syndrome

Genetic tumor syndrome Lung involvement

Tuberous sclerosis Lymphangioleiomyomatosis

Tuberous sclerosis Multifocal micronodular pneumocyte
hyperplasia

von Hippel-Lindau syndrome Multifocal microcysts and papillary 
cystadenoma

PTEN hamartoma tumor syndrome Sclerosing pneumocytoma

Multiple endocrine neoplasia type 1 
(MEN1)

Bronchopulmonary neuroendocrine 
neoplasms 

Birt-Hogg-Dube syndrome Multiple cysts



Cf. A patient with multiple lung nodules (case 3-2)

• 17/M



Microscopic finding



Microscopic finding



Diagnosis (case 3-2)

• Pathology: Sclerosing pneumocytoma, multiple
• Germline mutation: PTEN Frameshift p.A333Gfs*10

• Lung involvement of PTEN hamartoma tumor syndrome



Take home message of Case 3.

• Lung involvement of genetic tumor syndrome is rare, but can 
be encountered.

• Multifocality with microscopic lesions or tumors can suggest 
a genetic tumor syndrome.



Summary of Today’s talk

• Case 1: SMARCA4 deficient undifferentiated tumor
– Distinct clinico-pathological entity

• Case 2: Invasive mucinous adenocarcinoma with NRG1 fusion
– NRG1 fusion: Emerging target

• Case 3: Lung involvement of genetic tumor syndrome
– Cases presented with multifocal benign tumors


