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Patient: Female, 78-year-old
Final Diagnosis: Rhabdoid tumor of the lung
Symptoms: Fever
Medication: -
Clinical Procedure: -
Specialty: Oncology
Objective: Rare disease
Background: Rhabdoid tumor (RT) of the lung is a rare and aggressive malignancy. The origin of and the mutation respon-

sible for RT are entirely unknown. The distinction between RT associated with subtypes of lung cancer and
SMARCA4-deficient thoracic sarcomas is also unknown.
Three pulmonary subsolid nodules in the right S6, left S6, and left S8 were identified in a 78-year-old Japanese
woman. At 3 and 9 months later, a chest CT showed unchanged sizes, but at 15 months the development of a
37-mm mass in the right S6 was observed. The patient’s systemic condition deteriorated rapidly, and she died
1 month later. An autopsy revealed that the mass consisted of 90% RT and 10% lung adenocarcinoma. There
were another 2 adenocarcinoma lesions in the left lung. KRAS mutation analyses revealed the same KRAS mu-
tation (G12D) in the adenocarcinoma and RT components in the identical mass and metastatic RT, indicating
that all of these components had the same clonality. A different KRAS mutation in each of the 3 adenocarcino-
ma lesions was detected (right S6: G12D, left S6: A59G, left S8: G12C), indicating that the multiple adenocar-
cinoma lesions were truly multifocal lung adenocarcinoma. The adenocarcinoma and RT components retained
SMARCA4 expression.
Conclusions: This is the first evidence of RT originating from multifocal lung adenocarcinoma. KRAS mutation is thought to
be responsible for the RT’s emergence via the epithelial-mesenchymal transition. Patients with multiple sub-

Case Report:

solid nodules should be followed closely; aggressive surgical intervention should be considered given concerns
about the evolution of this aggressive malignancy.
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Background

Rhabdoid tumor (RT), a highly aggressive neoplasm, was first
described in 1978 as a childhood-onset distinctive renal tu-
mor [1]. Several cases of adult-onset RTs have been reported in
the kidneys as well as extrarenal sites including the lungs [2,3].
In the 2004 World Health Organization (WHO) classification,
large-cell carcinoma with rhabdoid phenotype (LCC-RP) was
grouped as a variant type of large-cell carcinoma [4]. LCC-RP
is defined as having malignant tumor cells comprised of >10%
rhabdoid cells, which are characterized by abundant acidophil-
ic cytoplasm, large nuclei, and conspicuous eosinophilic cyto-
plasmic globules [5]. LCC-RP is extremely rare, and it is an ag-
gressive malignancy with a poor prognosis [5,6].

In the 2015 WHO classification, the rhabdoid phenotype was
regarded as a cytologic feature rather than a specific histologic
group, as it colocalizes with various histologic subtypes [7,8].
More recently, SMARCA4 (SWI/SNF-related, matrix-associated,
actin-dependent regulator of chromatin, subfamily A, member
4)-deficient thoracic sarcomas (SMARCA4-DTSs) were proposed
as a distinctive disease entity with rhabdoid morphology and
highly aggressive malignancy [9]. To date, direct evidence of
the cell lineage in which RTs arise from a specific subtype of
lung cancer has not been obtained. The driver oncogene(s) re-
sponsible for the occurrence of RT in lung cancer are also not
fully understood. Moreover, the distinction between RT asso-
ciated with subtypes of lung cancer and SMARCA4-DTSs re-
mains to be determined.

Here, we report a patient with RT arising from multifocal lung
adenocarcinoma. The results of our longitudinal chest com-
puted tomography (CT) and KRAS mutation analyses demon-
strated that the patient’s RT originated from one of the mul-
tifocal lung adenocarcinomas. An immunohistochemical study
revealed that inactivation of SMARCA4 gene was unaffected
in the patient. To the best of our knowledge, this is the first
case report in which the emergence of RT within a multifocal
lung adenocarcinoma lesion was captured during a sequen-
tial chest CT follow-up.

Case Report

A 78-year-old Japanese woman presented with a 1-month
history of dyspnea on effort. She had never smoked and had
no history of alcohol use or dust exposure. She had a 32-year
history of systemic lupus erythematosus, and she had been
continuously treated with oral prednisolone (4 mg/day) and
mizoribine (50 mg/day). She had undergone radical surgery
for ascending colon cancer 4 years before her presentation.
The chest CT at presentation demonstrated 3 subsolid nodules
in her lung fields: an 11-mm subsolid nodule in the superior
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(S6) segment of the right lower lobe, a 9-mm subsolid nod-
ule in the superior (56) segment of the left lower lobe, and an
8-mm subsolid nodule in the anteromedial (58) segment of
the left lower lobe (Figure 1).

A transbronchial biopsy was performed for the lesion in the
right S6 segment, but no definite diagnosis was made. The
patient was then followed-up by chest CT assessments, and
the chest CT examinations conducted 3 and 9 months later
showed that the nodules had remained unchanged in size.
However, a chest CT at 15 months demonstrated the devel-
opment of a 37-mm mass lesion in the right S6 segment. A
CT-guided needle biopsy was performed for the mass lesion
at 16 months. The pathology assessment of the needle-biop-
sied specimen revealed that the mass lesion was composed
of carcinoma cells with rhabdoid features, characterized by
large cells with eccentrically located nuclei, prominent nucle-
oli, abundant eosinophilic cytoplasm, and large intracytoplas-
mic inclusions. The tumor cells were negative for EGFR muta-
tions and ALK gene rearrangement.

Immunohistochemistry results showed that the programmed
death-1 ligand-1 tumor proportion score of the tissue sample
was 50%. A chest CT examination revealed the rapid growth
of the mass lesion (from 37 mm to 60 mm within 1 month)
(Figure 1). The subsolid nodules in the left S6 and S8 segments
were unchanged in size throughout the clinical course. At 17
months, the patient was hospitalized with fever, wet cough,
bloody sputum, and appetite loss. Her systemic condition de-
teriorated rapidly, and her Eastern Cooperative Oncology Group
performance status fell to 4. We therefore decided to manage
her treatment as best supportive care. She died 1 month af-
ter being hospitalized.

The autopsy revealed that there was a 65-mm mass lesion in
the right S6 segment with extensive hemorrhage and necro-
sis (Figure 2A). The mass consisted of 90% solid tumor with
rhabdoid cells and 10% non-mucinous adenocarcinoma lesion
with focal intracytoplasmic mucin (Figure 2B-2D). A continu-
um of changes from adenocarcinoma to the solid area with
rhabdoid cells was observed, suggesting the process of epi-
thelial-mesenchymal transition (EMT) (Figure 2E). The adeno-
carcinoma lesion was positive for cytokeratin (CK) AE1/AE3 (a
pan-cytokeratin marker), CAM5.2 (a pan-cytokeratin marker),
CK7, and CK20 (Figure 3A, 3C, 3F, 3G). Mucin 5AC (MUC5AC)
immunopositivity was detected in a small part of the adeno-
carcinoma lesion (Figure 3H). The immunoreactivity for hepato-
cyte nuclear factor 4o (HNF4o) was scant (Figure 31). Rhabdoid
cells were positive for AE1/AE3, CAMS5.2, and vimentin but neg-
ative for CK7, CK20, MUC5AC, and HNF4o. (Figure 3B, 3D, 3E).
Multiple metastatic foci of RT were observed in the pancreas,
lungs, heart, gall bladder, and soft palate. There were another
2 adenocarcinoma lesions in the S6 and S8 segments of the
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Initial visit

Figure 1. Chest CT findings in the longitudinal follow-up. A chest CT on the patient’s initial visit demonstrated 3 subsolid nodules
in the lung fields: a 9-mm subsolid nodule in the superior (56) segment of the left lower lobe (upper left panel), an 8-mm
subsolid nodule in the anteromedial (S8) segment of the left lower lobe (middle left panel), and an 11-mm subsolid nodule
in the superior (S6) segment of the right lower lobe (lower left panel). The mass lesion in the right S6 segment had grown
from 11 mm to 37 mm at 15 months. The mass in the right S6 segment grew from 37 mm to 60 mm within 1 month. The
subsolid nodules in the left S6 and S8 segments were unchanged in size through the clinical course.

left lower lobe (Figure 4A-4E). There was no evidence of the
recurrence of the preexisting colon cancer.

To investigate whether the adenocarcinomas and RT had the
same origin, we analyzed RAS mutation in each tumor lesion
by performing an amplification refractory mutation system/
Scorpion PCR assay [10]. The study protocol was approved
by the University of Miyazaki Research Ethics Committee (No.
C-0040). Informed consent was obtained from the patient’s
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family. Both tumor components (the adenocarcinoma lesion and
the RT lesion) were microdissected from the right S6 specimen.

The RAS mutation analysis revealed the same KRAS mutation,
G12D, in both the adenocarcinoma and the RT components in
the right S6 mass lesion (Figure 5). The metastatic lesion of RT
in the soft palate also had the same KRAS mutation (G12D).
The adenocarcinoma lesions in the left S6 and left S8 segments
had different KRAS mutations — A59G and G12C, respectively.
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Figure 2. Autopsy findings of the right lower lobe of the lung. (A) Gross appearance. The tumor was well- to partly ill-demarcated and
irregularly shaped with massive hemorrhage (arrowhead). (B-E) Histological examination of the right S6 mass specimens
revealed an extensive necrotic area (* in B) with a component of the solid area with rhabdoid cells, characterized by
large cells with eccentrically located nuclei, prominent nucleoli, abundant eosinophilic cytoplasm, and large paranuclear
intracytoplasmic inclusions (t in B, C). The tumor also had a component of non-mucinous adenocarcinoma with focal
intracytoplasmic mucin (¥ in B, D). (E) A continuum of changes from adenocarcinoma (¥) to the solid area with rhabdoid cells
(f). B: 15x%; C: 400x; D, E: 200x magnification. Hematoxylin and eosin (H&E) stain.
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Figure 3. Immunohistochemical findings of the tumor in the right lobe of the lung. The adenocarcinoma component was positive for
AE1/AE3 (A), CAM 5.2 (C), CK7 (F), and CK20 (G). Little immunopositivity for MUC5AC (H) and HNF4a (I) was observed in
the adenocarcinoma lesion. The component of rhabdoid cells was positive for AE1/AE3 (B), CAM 5.2 (D), and vimentin (E).
Paranuclear intracytoplasmic inclusions were strongly positive for vimentin in some of the rhabdoid cells (E, arrowheads).

A-l: 200x magn.

We then investigated the involvement of SMARCA4 gene de-
ficiency in the emergence of the RT by evaluating the nucle-
ar expression of SMARCA4 [9,11-14]. On immunohistochem-
istry, both the adenocarcinoma and the RT components in the
right S6 mass lesion retained nuclear expression for SMARCA4
(BRG1; Figure 6A-6C), suggesting that SMARCA4 gene was un-
affected in our patient’s case.

Discussion

Rhabdoid tumor of the lung is an extremely rare type of lung
cancer characterized by a highly aggressive malignancy prop-
erty. The origin of RT and its responsible driver oncogene re-
main unclear. This is the first case report identifying an RT
that had originated from a multifocal adenocarcinoma in the
lung. The longitudinal CT findings and the results of our KRAS
mutational analyses suggest that the multifocal lung adeno-
carcinoma was the source of our patient’s RT by activating a
mutation in the KRAS gene as its driver oncogene. This pa-
tient’s case strongly highlights the necessity for more careful
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attention during the follow-up of multifocal subsolid nodules
in the lungs, in order to detect the occurrence of this highly
aggressive malignancy.

Several case studies have reported RTs in the lung that co-lo-
calized with various subgroups of differentiated lung cancer.
Based on our literature search, as of March 20, 2021, 54 cas-
es of RT in the lung have been described in 22 published arti-
cles (Table 1) [5,6,15-34]. Among these cases, 50 case reports
noted the associated tumor types: adenocarcinoma (30%, 15
of the 50 cases), large-cell carcinoma (28%, 14 cases), poor-
ly or undifferentiated tumor (10%, 5 cases), sarcomatoid car-
cinoma (8%, 4 cases), large-cell neuroendocrine carcinoma
(6%, 3 cases), squamous cell carcinoma (4%, 2 cases), small
cell carcinoma (4%, 2 cases), invasive mucinous adenocarci-
noma (IMA, 2%, one case), and more. This is the first case re-
port to describe a patient with RT associated with multifocal
lung adenocarcinoma.

Since some of the adenocarcinoma cells contained intracyto-
plasmic mucin in our patient’s case, we initially considered IMA
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Figure 4. Autopsy findings of the left lower lobe of the lung. A: Gross appearance. The tumors located in the left S6 and left S8
segments are shown. Histological examination of the nodules in the left S6 (B, C) and left S8 (D, E) segments revealed
adenocarcinoma lesion with focal intracytoplasmic mucin. B: 40x; C, E: 400x; D: 12.5x magn. H&E stain.

RT metastatic lesion Adenocarcinoma legion
of left S6 segment
. e “ (4

; |
KRAS mutation (A59G)
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RT component of Adenocarcinoma component
right S6 mass of right S6 mass

KRAS mutation (G12D) KRAS mutation (G12D) KRAS mutatlon (G1 2C)

Figure 5. KRAS mutational analyses. The same KRAS mutation (G12D) was detected in both components of the rhabdoid tumor and
the adenocarcinoma in the tumor of the right S6 segment as well as a metastatic rhabdoid tumor in the soft palate. The
adenocarcinomas in the left S6 and left S8 segments possessed different types of KRAS mutation, i.e., A59G and G12C,
respectively.
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Figure 6. Immunohistochemical findings of SMARCA4 (BRG1, A-C). Both adenocarcinoma cells (B) and rhabdoid tumor cells (C) retained

nuclear expression of SMARCA4. A: 100x; B, C: 200x magn.

as a differential diagnosis of non-mucinous lung adenocarcino-
ma. However, several of the findings were different from the
essential and desirable diagnostic criteria of IMA described in
the most recent published WHO classification of thoracic tu-
mors [35]. First, almost none of tumor cells in our patient’s case
had abundant apical columnar cells with small basally oriented
nuclei. Second, the immunopositivity of MUC5AC and HNF4q,
which are markers of IMA, was scant in the present case. A
recent study with a comprehensive genomic analysis demon-
strated the clonal relationship of spatially separate IMA lesions:
among 24 patients with 2 separate IMAs, tumors from all but
1 patient shared the same driver mutations [36]. In contrast,
in the present study, each adenocarcinoma lesion possessed
a different type of KRAS mutation. We thus concluded that all
3 of these adenocarcinomas were not IMAs, but rather were
non-mucinous adenocarcinomas with intracytoplasmic mucin.

In our patient’s case, 4 findings indicated that the multifo-
cal adenocarcinoma underwent a transition to RT. First, the
histology showed the presence of the continuum of changes
from adenocarcinoma to the solid area with rhabdoid cells,
suggesting the EMT process. Second, the immunohistochem-
ical study exhibited continuous changes of epithelial- and
mesenchymal-marker expression between the adenocarcino-
ma and RT areas. Third, the KRAS mutation analyses revealed
the same KRAS mutation (G12D) in one of the adenocarcino-
ma components and the RT component in the identical mass
lesion and metastatic RT lesion, indicating that all 3 of these
components had the same clonality. The different KRAS mu-
tations in each of the 3 adenocarcinoma lesions (G12D in the
adenocarcinoma lesion in right S6, A59G in the adenocarcino-
ma lesion in left S6, and G12C in the adenocarcinoma lesion
in left S8) also clearly indicated that the multiple adenocar-
cinomas in our patient were a bona fide multifocal lung ade-
nocarcinoma. Fourth, the RT arose within one of the multifo-
cal adenocarcinoma lesions during the chest CT follow-up for
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multiple subsolid nodules. Importantly, all of the reported RT
cases in the lung are RTs that were observed at the first pre-
sentation. In contrast, at our patient’s initial visit, there were
only multiple subsolid nodules (corresponding to adenocarci-
noma lesions) and no mass shadow (corresponding to an RT
lesion). After the mass shadow appeared, it grew rapidly, re-
flecting the aggressive phenotype of RT. The emergence and
rapid development of RT within the adenocarcinoma lesion
were captured in the longitudinal chest CT follow-up. In this
respect, our report provides strong evidence that a multifo-
cal adenocarcinoma can actually undergo a transition to RT.

The EMT plays pivotal roles in cancer biology including tumor
growth, invasion, dissemination, and metastasis [37]. Since
EMT-suggestive findings were observed in the RT specimen in
the lung in the present and previous cases [26,31], the EMT
might be key to the dedifferentiation of parental cancer cells
to rhabdoid cells in the lung. Regarding the mutation responsi-
ble for RT evolution, Dettmer et al showed the existence of the
same EGFR activating mutation — exon 19 deletion - in both
the adenocarcinoma part and the RT part within a single tumor
lesion [31]. This finding suggests that these 2 tumor compo-
nents have the same origin. However, since the EGFR deletion
mutation does not induce the EMT by itself [38], it is unlikely
that this EGFR mutation directly induces RT emergence. In our
patient’s case, we identified the same KRAS mutation, G12D,
in both the adenocarcinoma and RT components. We also ob-
served that EGFR gene or ALK gene was the wildtype in the
RT lesion in the present case. Because G12D is an activating
oncogenic mutation of KRAS, which in turn facilitates a tran-
scriptional program involved in EMT [39,40], we believe that
the RT emergence from the adenocarcinoma reported herein
was caused by KRAS G12D mutation via the EMT.

In 2015, Le Loarer and colleagues demonstrated that SMARCA4,
which encodes an ATPase subunit of BAF chromatin-remodeling
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Table 1. Summary of 54 lung carcinoma with rhabdoid tumor cases in published articles.

Symptoms s:;;';irng d::mme‘:rer Metastatic
y ) organ

1 Cavazza et al 1996 54 F Hemoptysis Yes NA LN
"""" > 3% M Chetpan  NA  NA  None
"""" 3 47 M Hemopyis  Yes  NA  None
"""" s+ nm F N NA NA  INPCa
"""" s 71 m N NA  NA  None
"""" 6 25 F  Baexssyndome  No  NA  LungIN
"""" 7 Rubenchiketal199%6 74 M Nome  Yes 35  None
"""" 8§ Chettyetal1997 68 M Coughhemoptyss ~ No 3 IN

9 62 F szl;i:'inh;mmyﬁs' Yes 11 None
""" 10 4 M Coughchestpaindyspnea  Yes 6  NA
""" 11  Chetty2000 50  F  Coughdyspnea  Yes 17 IN
""" 2 53 M Coughhemoptysis  Yes 12 None
""" 13 Miyagietal2000 51 M Hemoptyss  Yes 4  IN
""" “ 12 M  Cugh N 56 N
""" 5 50 F  Faigee  No 3  None
""" 16 Shimazakietal2000 69 M None  NA 45  None
""" 7 66 M Hemoptyss  NA 6  None
""" 18 8 M Chestpaincoughdyspnea  Yes 11 None
""" 19 47 F  Hemopysis,cough  Yes 85  IN

20  Attems et al 2001 69 F Chest pain Yes 2 ﬁiétl:dm
""" 21 Kamekoetal2002 59 M None  Yes 45  AG
""" 22 Hiroshimaetal2003 70  F  None  NA 15  None
""" 23 Tambolietal2004 57 M Respiratoy  Yes 23 NA

24 57 F Hemoptysis Yes 4 J,Berjii:t'lm
""" 5  sa M Hemoptyss  Yes 4 Liverbone IN
""" % 48 F  Hoasemess  Yes 51  lungIN

27 54 M Hemoptysis, Gl bleeding NA 10 zgg:;siﬁe
Cw 0 M eotmthechestwall veo NA oone chestwall
""" % 61 M Hemoptyss  Yes 47  INbone

30 59 F Cough Yes NA f&ai"' bone, lung,
""" 3 M Hemoptys's  NA 2 g
""" 2 & M Masinthechestwal  NA  NA  Chestwal
""" 33 59 F  Hemoptysis  Yes 3 N
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Table 1 continued. Summary of 54 lung carcinoma with rhabdoid tumor cases in published articles.

Ti
Smoking umor Metastatic

diameter
(cm)

Author, Year Symptoms

history organ

Chest pain, cough,

34 2005 55 M T Yes 3.5 Liver, LN spleen
35 Falconieri et al 2005 50 M Chest pain NA 8 None
36 58 F Cough, chest pain, dyspnea NA 3 None
37 56 M Chest pain, weight loss NA 4 None
38 63 M Couth, chest pain, weight NA 48 Brain
loss
39 Goto et al 2006 37 M Cough, hemoptysis Yes 5 LN, intestine, AG
40  Song et al 2007 59 M Hemoptysis, chest NA 10 AG
discomfort
41 Saini et al 2009 36 F Hemoptysis No 6 None
42 Izquierdo-Garcia 2010 59 None Yes 3.5 AG
43 52 Hemoptysis Yes 8 Lung
44 59 F Chest pain Yes 8 Heiigzh I, s
bone
45 64 M None Yes 3 AG, LN, bone
46 39 M Cough, chest pain, Yes 9 None
hemoptysis
47 68 M None Yes 1.5 Lung, bone
48 76 F None No 4 None
49  Otera 2010 63 M Abdominal pain Yes 9.5 !'N’ srr.1all
intestine
50  Attia 2011 36 M Chest pain, dyspnea, cough, | NA LN

weight loss

Author, Rhabdoid cells Associated tumor Driver Follow-up
Year (CA) type mutation (months)
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Table 1 continued. Summary of 54 lung carcinoma with rhabdoid tumor cases in published articles.

Author, Rhabdoid cells Associated tumor Driver Follow-up Vital
Year (CA) type mutation (months) status

8 Chetty et al 1997 >10 Ad NA 6 Dead [16]
"""" o 25 i NA 3 Dead Q6]
""" o >0 A N 6 N pel
""" 11 Chetty2000 15 LCNEGSCC  NA 6 Dead  [17]
""" 2 10 LNEGSCGSecC NA 12 Dead Q7]
""" 13 Myagietal2000 70  Ad  NA 3  Ded  [18]
""" 4 9 A N 4 Ded 8
""" s s A N @ Awe (8
""" 16 Shimazakietal200l 182  PDUT  NA 15  Dead  [6]
""" 7  1ss  eouT  NA 06  Dead  [6]
""" ® 15 T  NA 1 Dead  [6]
""" 9w e  eUT  NA 10  Dead  [6]
""" 20 Attemsetal2000  NA  PMAC  NA 3 Dead  [19]
""" 21  Kanekoetal2002 %0 icc  NA 6 Awe  [0]
""" 22 Hioshimaetal2003 Mot i NA 72 Awe  [1]
""" 23 Tambolietal2004 25 saC  NA  NA WU [22]
""" 2 % i N 11 Ded  [2
""" s 15 i NA 4 Dead  [2
""" % 10 s N 19  Ded  [2
""" 2 % i N 5  Dped  [2
""" 2 % s N 10  Dead  [2
""" 2 3% sac Na 15 Dead  [2
""" ° s . N 3 Dped [
""" n e  sa N 3 Dped [
""" 2 75 sac  NA NA W [
""" 3 2 s N 20  Ave [

ey MLIERERIE CIED 100 Lcc NA 2 Dead [23]

2005

35 Falconieri et al 2005 100 ERC NA NA Alive [24]
""" % 10  ERC  NA NA  Aive  [24]
""" 10  ERC  NA NA WU [24]
""" % 10  ERC  NA NA  Dead  [24]
""" 39 Gotoetal2006 Mot  lcc  NA 6 Ded  [25
""" 40 songetal2007 30 A  NA  NA  Ae  [6]
""" 41 sainietal2009 Mot lcc  NA 57 Awe  [7]

e9324
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Table 1 continued. Summary of 54 lung carcinoma with rhabdoid tumor cases in published articles.

Author, Rhabdoid cells Associated tumor Driver Follow-up Vital
Year (%) type mutation (months) status
42 Izquierdo-Garcia 2010 30 Ad NA 15 Dead [28]
""" 8 8  Pleomophic  NA 6  Dead  [28]
""" 4 o a N 2 Dead  [28]
""" s 10 scc NA 31 Dead  [28]
""" % s  wcc oNa 123 Awe  [28]
""" # 1w wcc Na 23 Dead  [8
""" 4  aw aA N 6  Dead D8
""" 49 Otrazo0 s peUT 1 Dead  [9]
""" 50 Ata201 O NA  NA  NA  NA  NA  [30]
51  Dettmer 2012 90 Ad EGFR exonl9 8 Alive [31]
- s e a0
52 Kim 2014 Most NA NA NA Alive [32]
""" 53 Bahadw20l5 10 LcC NA  NA  Alve [
""" 54 zysman2066  NA  NA  NA 3 Ded  [34]

Ad - adenocarcinoma; AG — adrenal gland; AIS — adenocarcinoma in situ; EGFR — epithelial growth factor receptor; ERC — exclusive
rhabdoid carcinoma; IMA — invasive mucinous adenocarcinoma; LCC — large-cell carcinoma; LCNEC — large-cell neuroendocrine
carcinoma; LN — lymph node; NA — not available; PDUT — poorly differentiated or undifferentiated tumor; Peric — pericardial;

PMAC - pseudomesotheliomatous adenocarcinoma; SarC — sarcomatoid carcinoma; SCC — small-cell carcinoma; SqCC — squamous cell

carcinoma.

complexes, is mutationally inactivated in thoracic undifferen-
tiated malignancies with rhabdoid morphology and aggres-
sive malignancy [9]. They designated this new type of thoracic
malignancy ‘SMARCA4-DTS.’ Several research groups then re-
ported cases of SMARCA4-DTSs located in the lung [11-14,41].
We here examined the involvement of SMARCA4 deficiency in
the development of RT in our patient, and we observed the
retention of nuclear immunoreactivity of SMARCA4 in both
the adenocarcinoma and RT lesions. Since all of the reported
SMARCA4-DTSs cases demonstrated diminished SMARCA4 ex-
pression [11-14,41], we speculated that the SMARCA4 gene in
our patient was unaffected. Taking the past and present find-
ings together, we believe that RT associated with subtypes of
lung cancer and SMARCA4-DTSs, which are clinically and his-
tologically indistinguishable rhabdoid tumors, are distinct dis-
ease entities and have different cell lineages. The fact that all
of the SMARCA4-DTSs in the lung in the reported cases dem-
onstrated the absence of a well-differentiated component such
as glandular formation and keratinization [11-14,41,42] sup-
ports this idea. In addition to the pathogenic understanding,
being able to distinguish SMARCA4-DTSs and RT associated
with subtypes of lung cancer will be vital for making decisions
about treatment, as each malignancy’s respective molecular-
targeted therapy could be developed [43,44].
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Another important feature of our patient’s case was the rapid
growth of the mass during the CT follow-up for the manage-
ment of the multiple subsolid nodules of the lung. The 2017
Fleischner Society Guidelines recommend that incidental pul-
monary nodules be managed as follows: in patients with mul-
tiple subsolid lesions >6 mm, a short-term follow-up CT at 3-6
months should be considered [45]. Our patient’s case empha-
sizes the necessity of considering aggressive surgical interven-
tion (eg, multiple limited resections) in patients with multiple
subsolid lesions in order to terminate the evolution of the RT.

Conclusions

We present the first case of a rhabdoid tumor arising from mul-
tifocal lung adenocarcinoma. KRAS mutation is considered to be
responsible for the RT emergence in this patient, via the EMT.
We propose that RT associated with subtypes of lung cancer
and SMARCA4-DTSs are distinct disease entities. This report
indicates that careful management and more aggressive sur-
gical intervention should be considered in the management
of multiple subsolid lesions, given concerns about the evolu-
tion of this aggressive tumor.
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