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ABSTRACT —— Background. Thoracic SMARCA4-deficient undifferentiated tumors are malignancies with an ex-
tremely poor prognosis, characterized by a loss of SMARCA4 expression and undifferentiated round cell or rhab-
doid morphology. Case. We encountered a case of a thoracic SMARCA4-deficient undifferentiated tumor in a 63-
year-old man who presented with hemoptysis and died following rapid progression. He was suspected of having
left lower lobe lung cancer (cT2bNOMO: cStage IIA) by computed tomography. Therefore, we performed left
lower lobectomy and lymph node dissection for the diagnosis and treatment via thoracoscopic surgery. Based on
the histopathological findings, the excised tumor was diagnosed as thoracic SMARCA4-deficient undifferentiated
tumor with intrapulmonary metastases [pT3(pm1)NOMO: pStage IIB]. The patient’s immediate postoperative
course was good, and he was discharged on the eighth postoperative day. However, at an outpatient visit two
weeks after discharge, the patient showed left pleural effusion. Thoracic drainage revealed hemorrhagic pleural
effusion, and computed tomography showed bone destruction of the right second rib and swelling of the left adre-
nal gland, findings suggestive of metastases, although these had not been detected preoperatively. We performed
diagnostic thoracoscopy and found left pleural dissemination. The patient ultimately died of respiratory failure 49
days after the initial surgery without effective therapeutic intervention for the rapidly progressing disease. Con-
clusion. Thoracic SMARCA4-deficient undifferentiated tumor should be considered in the differential diagnosis of
tumors with undifferentiated rhabdoid morphology.
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7 FA PR & SMARCA4 EIZ ORI\ 2R L 5

i & SMARCA4 RIB AR 5L B 1% Z 7z, BB BEF TR 8 H HIZBEEE 7o 572235, BEE 2 M
M DI R ZZEITE KT R 2 B 72 ElER L

LD TV HEARAROIEE;TH 5. FEBI. 63 k. EFF,
Mo, Mg &R CT < Ml g W i % £ 5 A2 T 32 Nl
(cT2bNOMO : cStage ITA) A%t i, W& EHEE I
M s T 72 T Y BRAR + V) > S ER (ND2a-1) % KifT.
I3 BRA AT C W — I BN 2 4% & 1 O 58 SMARCA4 K45
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N7z, ¥ERR. NRARIGA 2 1M D THUNS FE L 72K
SMARCA4 RIARITACIESG % B % #8557 L 72T, SCHk
MEZEEZMA THET 5.

F5IAFE — Wi SMARCA4 RIERICIESS, AriR i
J&, Mg

Hde =
AR =

Mg B SMARCA4 & 1 K 45 1t JE %5 (thoracic
SMARCA4-deficient undifferentiated tumors) (& WHO
SIS S IRTHT L  EFS N/RBME T, Rk w
Lo 7 A FLRIEE & SMARCA4 5T O KB % Rk
LT B THRARDONEE THS. L T F TSMARCAL K
FEI g EE P JiE (SMARCA4-deficient thoracic sarcoma) &
L CHis ST & 728, 2 B BY L il e & ol L 72815
FTHREFT LI EH 5 2021 4£0 WHO 5 OURT %
ZAT T LRz S o — B & L ClEM Il
SMARCA4 i SWI/SNF (switch/sucrose non-fermen-
table) Z7u<F >V EF) ¥ IHEEKRERET 5 BRGL
¥Ry a— P HEETFTHY, K551k, DNA
BAEICE R o) X2 2 723720 FEE O AR Eb -
TWVbEEZLNTWS. 3 Sul, T4 TG
WD TRINCHIE % & 72 L 72 #H SMARCA4 KRB
A CHE S I & KRR L 72 O TSR E 82 % 28 2 CHitlly
T 5.

E #l

SEB] : 63 .

TEFF ¢ M.

Befrp B SUEG ORI MENI %S, 7 b E— TR K.

KIGEHE - FFie 3 _EFIHL L.

WIEE 0 10 A/ H x 43 4F .

BUREE © %2 THRISEEZZZ L, W8 CT TAT
BEIZ 44 cm O JER RS & EEE PH oo it lg Hi i & £ 5 O F
ATEDS 0 7T A LR eiRiE S, S iaHH
BT M BRI & 2 5 7.

ABEREIRIE - B K 163 cm, MR 56 kg, i)+ 131/85
mmHg, MR 71 [l/455, SpO2 97% (BNE). FTAEY ¥ X
B AR L Ze v, M ERIERS T U AT L2 fine crack-
les &2 WEIL L 7z, PUBAREEIS 7 N ¥ —PEBZE 28120 5 8
i %GR 7.

MR WL - A - AP Tl E I W3 ER
F, KL61%385ng/ml Tho7z. TEE~—7—IZ
CEA 15ng/ml, SCC 36 ng/ml & LHZFRD7=25, D
foNES;~ —# —1& CYFRA 12ng/ml, SLX 39 U/ml,
NSE 24.1 ng/ml, ProGRP 49.1 pg/ml T 1F & & pi N T
Ho7z.

MR AR SR © VC 3150 ml, %VC 86.8%, FEVio
2270 ml, FEV10% 74.4%, %DLCO 82.2%.

WIET A X R A TR ISR L vy b A
Ve olER R % o7 (Figure 1a).

A A Mg #R CT @ 22 F 23 S1002 3.6 X 2.8 cm O JlE 3 % 72
O, ZTOFPICFEAMEDT D F 5 A5 L BEENRAE
L, Mifatiinz %) gt cd o7z, TEEIIMEEE 21 T
W72, RRERE R I IR AR A B8 O T R ERD 2 b o 72
(Figure 1b). F 7z, SUMEMEZAL & WM FEEOKMIZT D
T A L RO A 2o 7z (Figure 1c).

5 7 PET-CT : A F % @ I %8 12 SUVmax =81 @
FDG #8872 (Figure 1d), Y > 7 $SHEilnf e b
IggRiinte & 585 X 9 e REERITRO L h 572 (Figure
le). MRUMENG J¢ DTG EYVE JSE D i & L il T 3554
ICHRED FDG R % i 72,

WAL AFRE XL ROME Z ROz A
BOSoEigitimE # 2 oh, 75> - EME T
5 S HARGBWICE S o 72,

PLEoRpr B X0 AT REEIEEM#E (¢ T2bNOMO :
cStage ITA) Z%E\y, SRR % MidT L 72,

FAP I« sE A T/ TSI BRAR + ) > 7S ER I
(ND2a-1) % JtifT L7z, Filrid 3 A — b T, firdoms
WAL TR ) > /RS 7 A o 72, NS O NEA
Wi e~ o> 5 H & B8 ) T FL R0 BE R I I~ D B & 7> 2 121X
7 < (PLO), F7-MfifAsipr i & o e o 72 MEEY)
i T KA 3 & fidT L 72253 e b BBt T,
AT CT Tl I & Ao 7212308 52 0 — BRI ] — il 4%
P DNilifins % 5t 5 w5 Tdh o 72, TR IZ 201 2, H
I iZ 180 ml TH - 7-.

g BRI L (Figure 2) @ RIS CTRGUBA LGS 5
RSB PEICZ L < $ICHAGHE L 72 5EIRe, SR iig
DSEEFEMEE 2 B L 7SS KIS & G o7, F 7o mAE
AT LT T A FREEMES ML AL L 72, g
1 Cix, SMARCA4 &M, SMARCA2 &, SMARCBI
Bit%k, TTF-1 %, pd0EMETH Y, WHO 53 (45
W) 12380 2 SMARCA4 RAEARSLIESS & 2 W <
N7z, ) YOSERRIIFRD SN h o 7228, K 45%x45
x 4.0 cm O JER DM b [F RO MK 2 S DB o i
B0 SN (pm1) & HIWF S, SHBELSE AT
JE1x pT3(pm1)NOMO : pStage IIB T&H - 7=. F 7=
PEG 48 & U CUIARAMEIL I TR BE -, il P9 o> I i M 5% 25 H
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Figure 1. Chest radiograph showing a reticulated shadow in the left lower field (a). Chest computed
tomography (CT) showed a 3.6-cm irregular surface mass in the left S with widespread ground-glass
opacity (b) and honeycomb appearances (¢). FDG-PET/CT revealed an abnormal accumulation in the
mass in the left lower lobe (SUVmax =8.1) (d). There was no abnormal accumulation in other regions

(e).
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Figure 2. Pathological findings. The resected tumor was composed of monotonous large rhabdoid cells showing
prominent nuclei. Hematoxylin and eosin staining (H&E, X 40) (a). Immunohistochemical staining for SMARCA4 (b),
SMARCAZ (¢), SMARCBI (d), TTF-1 (e) and p40 (f). Antibodies were as follows: SMARCA4 (EPNCIR111A; Abcam),
SMARCAZ (Rabbit Polyclonal; Sigma-Aldrich), SMARCBI1/INI1 (25/BAF47; BD Transduction Laboratories), TTF-1

(8G7G3/1; DAKO).

ASKGRY SN

WigsAEa AN AR 2 H EICHORE ML — &k, ki
WIL, AHEED 2 <tk 8 H BICAuRBRRE L 7 - 72,
L2rL, BBE 2 SO X Sce ok iy % 580,
MR CT TN OAFE 2 R & B 72728, K
HHITHAREE L7z,

ARG - A N L — ¥ TR Rt o M HER
800 ml % B 7225, MBI TH - 72, P AR 2
HH (mF4hifz 26 HH) (ZHhtifr L7zMiEHE CT <,
MR X/ S N 2o 2 ERE R 2 /RIE$ 5 1 cm
BRIE O (Figure 3a, 3b) @7z, 1 H 200 ml #2)£
DNAIED & O MR AT 7280, FEABER: 11 HH (W)
[\ FA4ki 4% 35 H B) WS, #hifk i £ 7= 3RSk 5
PERRZK D855 B 1914 B Rk T CRe A S A AT - 7.
AR T B R AR i IR L2 I 9 P R 48 & FR @ (Figure
4a, 4b), AT SMARCA4 KIFKLIES; OFRAT I &
BNz, FARE 15 HE (IEFEMH#E 39 HE) 12
IR EEDO TR Z A O, K CT T ABER: CT (13
D h o 72435 2 WE O & 5 D 5 % (Figure
3c, 3d) Lmifll LIS FANDT Y H T AEOHBE
w7z, WM EFEICBIFDLFEAMEDT Y H S ADIR
K& U TR 2 0 B 8 £ 7213981k ) > VB &
By, A7 04 ROV AR & PSRN % BlAG L 7225,
R OMEITIIINZ S, FABE#L 256 H H (R I FAii 4

49 HH) (SIS CRIR S L7z,
z =

SMARCA4 #IA T DR F 7213 HBUHIE LA L D
IE/INHIIERG 0 10% FEEEICED b & S Twn
7273, 56 g SMARCA4 K 3E AR 5L 13 2 o0 AiLRK AR
2% 38 H o SMARCA4 R 45 & Jili %8 & 13 % % 5.
SMARCA4 KIBRIFE Tl AR O A, Wi <o FLIEIRKE
MRz N TV B oI L, KEk SMARCA4 K F >
LRSS TS AHICZ L WS 7 K1 FREEZ M4 M
MRS 5.7 £72, MEH SMARCA4 KR53 ILIEE;
TlX, KEBGDHERIT SMARCA4 & SMARCA2 A3[H IFF
ERELTW2.8 ZORRYTHDIRLZD, IVHIOR
i SMARCA4 RIH K5 LIE S 22 1] & SMARCA4 K 3H
T RE 45 B % L L 72 Rekhtman & O HMiad T, 447
MW oI Zn2Eh 52 » H, 207 » HCTH - 7.9
ZOEIT X B L RIEGA T SMARCAL D FEBIDFRD
5N 7o 72 SMARCA4 KIERGALIES; D 5 B 2
B, Wiy — 27 = > 2P (NGS : next generation
sequencing) T SMARCA4 EIEFDZER Y FEE S g, 9
SMARCA4 O3EHUCHE L Tlx, NGS TN %2 179 iz
FOILr Y VEBOATIZZRL, 4 ba CHEICED
LHREEATE (WRVE 7R &) HATE L T 2 W R ARIE &
nNCTwa. Zo7zo, WHO 53 5 BT BT H ER
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Figure 3. Swelling of the left adrenal gland not observed on preoperative CT (a) was confirmed on
CT three weeks after the initial surgery (b). Bone destruction of the right second rib not observed on
CT three weeks after the initial surgery (c¢) was confirmed on CT five weeks after the initial surgery
(d). These findings were suggestive of metastases of a SMARCA4-deficient undifferentiated tumor.

Figure 4. Intraoperative findings. Although pleural dissemination was not observed in the initial sur-
gery (a), a thoracoscopic examination performed after readmission revealed the disseminated tumor on
the extra-pleural lesion (b) (arrow indicates disseminated tumor lesion).

SMARCA4 KIRGACRES; DFBWIZH 72> TIE LT L
b SMARCA4 #AZF DAL ZE S % NGS TR ZE 3 %
VPRI % L, TOREFWNIFEH L SMARCA4/BRG1 @
G DL ZFERT L5 TI IR TWS. 17
L LA 5, REBOBEEDM CTE X > 721GH 3
VW2 EDS, NGS 2479 I & TAREBOIRREM IR
72 IR OB OO S W REMEDS D B 72, SRS
B A ARAR 70 B B IR 1Z NGS 2479 N & 72 & %

25,

FIEOMBIEEL D DREEML S 7 F A4 FES T
SMARCBI1 @3¢ 8L 235 k3 % 4%, 10 Jig# SMARCA4 R
AR LIE S 12 B Tid SMARCB1 O FBL 2544 72
NTVLOPUEHTH 5.7 HERBITIX, PR LR
Wk owde, 57 K4 FIEEZ S Mo fE iz,
SMARCA4, SMARCAZ2 13312 &PE<, SMARCBI 1355
WThorz. 72, BEO~—F — & 7% 5 TTF-1 13EM:
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T, WPELEEO~——4¢7%5% pd0 bREMTH - 7-.
19 35 SMARCA4 K 5 45 {L i 355 12 SMARCA4 K $5 7Y
filids & DEZEORE BT 2560H 5 LHESIhTw
B35, 9 BERBNZ BV CTIIRERR T & 2o 7o, MHERAW 2
M PHEFIE RO 7228 (vD), V) U XFRBIERD T
(1Iy0), STAS (spread through air spaces) (XM TH >
7z. SMARCA4 OAEPERIZE > SMARCAZ @R HS
b fz M) 3% diz i (EMT : epithelial mesenchymal transi-
tion) DHHA A EZFHEL, B fbzREL, PHEARE
A5 EAURBEENTB Y, 1 HEBITOMNIER R
STAS Bttk, it O IEfiERE DK T - 72 BEE:
5.

&8 SMARCA4 RIBARSTALIESE: O FRIR I 2 458 & L
TUE, HWEWEFE~PEORNHREL, Z09HEH
DS ©, MiENE %2 k> - EREZ 25T E AL TH
5.812 72 MO TTHRAROEETH Y, AENHO
YL 5~7 o HREE L s S Tw 5. 918 JEEE O
TR S FERFRIIZBEIC R B iER 2 X 72 LT 2 6208
Z L, PHERIEHRCTH L. S HICNERBIZIZE A &R
O, MEIENIEZF DR N & v o I e dn
INE — R 5. 81213 BRI CIE 43 4 R 00 BRI E A3
HY, WEMECI R THEMEM S PEfFE L Tz, AER
51 D A7 i g DR VRS D ML A D 1% T @ - 7245, Inoue
5 Iy 2 1 D FEBNC B0 2 i FE BB o iy i i WL e BRI
MAVEN KR LI 2 360, it 1 7 H & v ) TR
HEICRENS OMEATIC X 50T & v ) B Z2 L Tw
5. 12 )8 SMARCA4 RAF AR 55 ALIE I A5 5y H i 4 )i 557
TH5HEVIMEIIMB LR Y TIIMICHERETE %
o 7208, HERB D &6 T 2 & o Hi ek % £ 9 i
BIOFHRIZESIIANRTH 2 W REHED D 5.

T 2 LI O Mg LR AR L2 B L LW B2 R91C plo <, JIE
OB o BRI KMEZ b B ch o7 e XD,
TS X B BB ENTH 5. HRFEICE LT
58 SMARCA4 RIBARSTACIEILE (2 A R 2 AL 7 5603 13
HERTWZR WS, S SMARCA4 KAE A 5L IE S 1%
s T2 54 (TMB : tumor mutation burden) 255\ C
EHFAMBENTEY, EF -y 7R MHEEOHR)
PEDSEIFF & 5. SEBS, Henon 5% PD-L1 38l 2 H & %
Wi SMARCA4 RABARSTALIEEE 2 0) L TR sk~
PREAT 7212 PD-1 BRESE 2 P 5. L 72 & & A /N g
WZBOLIEZME LTS 4 $72, FOETEES
TR & L C ABCP #i: (atezolizumab with bevaci-
zumab, carboplatin and paclitaxel) 73223y LU, 4R
EEZRDILOHREDLDHSH.15 LLads, HEB
WCBWTIEHMEAMEN &2 0F L Tl Eh b
F v 7 RA 2 HERIILAITHEIT T & 2 Wil RS
Hosz. S5, EHOMD TRWHEIT & L IREOHE

162> 5 FEFERFIC G R R IGHA AT E o 72,

B FRAEDOHEITTHEICE S 72BK E LT, W
VRN 95 0 B VERS I F 723 ) VBRSNS ESLT
SNz, MM 22T, iraio KL-6 1% 385 ng/
ml & IEFEFEHNT, B AK#K 15 HH O, CT
TOT Y H T AP S KL6 (& 244 ng/ml T LA X
rolz. LALEAS, ZTolS¢LDH410U/I, SP-
A 509 ng/ml, SP-D 202 ng/ml &M /NAf F<—T—D
LHIEERD Tz, Y Y EEIC D W TE, B
ATIEIy0 TY U RNEREEZRDO LN o722 N DLEHEE
Wb LitZzwv, LA L7adYs, CT miff Ecofhlixi
T, REOMLED DY FIRIIHAT L 20 072D T, &
A V2 NP AS 4 0 5T BR] 7203 PR M € oD Bk 1 2 A i 055 o
AEIAZAE D Fath ) v SEIEN &) NI DS o7,

BRAE, KRB W IC BV T4 BT SMARCA4 % %
gt 5 Z L IFHER I N TV AR WAS, SMARCA4 D%
BOFHEPFHER DS TR L IEEMEDIVRE S LT
B, SBRIEFBYICEMEZITo TWRELDTIE
TwreEZR L, Tz, ARG TDAMET
SMARCA4 RIBARGALNES; & W€ & Twiud, B -
RIEIZ DM HZ O R FHRICOWTHHICHHTE, &
W% —MICHET T 52 LB IHETH 572D TIE W
rEBbNhs. 5%, S O%ZIEFEMENIEICE DN
# SMARCA4 RAARITACHE LS O 9 BEfH W A5 HE A, Fr 7z
TIERESHE SN D Z WIS,

AR SLN B B 2 3 ORI - e L
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