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Application of two immunocytochemical staining methods in the diagnosis of cerebrospinal
fluid metastatic lung adenocarcinoma
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Abstract Objective: To investigate the application of two immunocytochemical staining methods in the diagno-
sis of cerebrospinal fluid metastatic lung adenocarcinoma. Methods: From January 2016 to December 2023, 11
patients with a history of lung adenocarcinoma and cerebrospinal fluid metastasis were collected for cerebrospi-
nal fluid cytology. The control group included 11 cases of metastatic lung adenocarcinoma in cerebrospinal fluid
stained with hematoxylin and eosin or Papanicolaou staining, and the experimental group included the re-pre-
pared or faded samples of the corresponding control group for immunocytochemical staining. The clinical data,
cytological morphology, diagnostic methods and immunocytochemical staining results of the 11 cases were ana-
lyzed. Results: In the control group, several atypical cells were observed in clusters or single cells scattered, with
moderate to abundant cytoplasm, large and dark nuclei, and some cells had obvious nucleoli. In the experimental
group, the metastatic lung adenocarcinoma was confirmed by TTF-1 and NapsinA immunocytochemical staining.
Conclusion: The prognosis of patients with leptomeningeal metastasis from lung adenocarcinoma is extremely
poor. The definite diagnosis of cerebrospinal fluid cytology is of great significance for clinical practice. When the
amount of cerebrospinal fluid specimens is limited and there are only a small number of atypical cells, immunocy-
tochemical staining after re-preparing or fading can make a definite diagnosis to assist clinical treatment.

Keywords cerebrospinal fluid; metastatic lung adenocarcinoma; colour fading; immunocytochemical staining

(L& H ] K B AR AL 5T H (No.82260319)
LEASE#] k2424, E-mail :416619916@qq.com ; B £, E-mail : 1101621284@qq.com
[k H #11 2024-07-05



< 1172 -

IR ER} R 2R 2024 Aug. 41(8)

10 i 2 % 2 T M Sk 98 P ) O ROAE L BB T
15> KA FRL) 9 5% 5 20 RVE T It « 7L s A 2
BOFRY . AN M e i B A A 1 R A R 2 N
3.4%~3.8%", Ho i Jlti i s de i DAL 8 i = o S
(R IR S AR 2 2 B o o5 VR e 4 i s U 2 12
b 2k e % 1) < A oA S RT B I R 7%, B
SRR AL A 57.1% P  HIG IR B LE K. FA40H
AR IS G TLIETAS , 02 A 3 2 Bk
MG TAE . RSB IEF T 5 AE AR T
V2% S F T EE A EORE 38 RR 0 )5 R Gk S A A AL
2% YL 5 v (immunocytochemical staining, ICC) i3
— LI .

1 MRS TE

L1 —fBR ASCONZ g, Wk 2016 4
17 %2023 4 12 345 filt i 9 52 5 ik 5 V0 4% 14
T, FLrh v 22 KO R e 2 B R T 5 — N IR EE B
240 PE R BE e 7 8, 35 11 451, e 53 845, Ao 3 451, A
W 41~72% , RALEERE 54 % . BT IR AN IR
KA, 0 AN 11451 5 VU % 1P il s P 275 AR
—RLL(HE) Gt B G e A, SIZI6 20 Dy A 4o
H A B ) P B € 5 AT ICC IIREAS, B2 T S B 40
b, IR A ICCAIE S N e # 1 i g, L3R 1

Rl BE GG ImARRD R Gt T L ICC 4R

WOIFS FEi% PR sk Il PR3 JHBCT il B e 75 5 ICC

1 58 5 Tl Ty K I T HE 45, 4’85 ICC TTE-1(+)

2 50 5 Il 1T EAR T HE J¢ff, #(4fF ICC  TTF-1(+).NapsinA(+)
3 47 % e SLIR 0 PR RE  ELRGLt, Eif A ICC TTF-1(+)

4 58 % iR SK MK T ELRC YLt B A ICC TTF-1(+) NapsinA(+)
5 54 o il kYR TR R Gett, B A ICC  TTF-1(+) NapsinA(+)
6 41 5 i R R AE TS R e ta, i/ 1CC TTF-1(+)

7 72 5 il BN T ELICHe s, ) ICC TTF-1(+) \NapsinA (+)
8 63 5 iR Tl X PORMEERE B Ye, Ei A ICC TTF-1(+)

9 55 7 il LI T ELICHe s, ) A ICC  TTF-1(+) \NapsinA (+)
10 47 5 Ml S, X R GRS TR EL Gt , E il i ICC TTF-1(+)

11 46 7 iR LMK I o5 EL G, E il /i ICC TTF-1 42K

1.2 s R ICCHIME 7 (DREWRE et @OFRYA B ETE95%CEEH 10 minx2 K,

) < A 28 AR, i 8 VSR R SRR AN B 1~2 mL;
(2D Y HE T 2 B ) v« R Tk 8 B 4 0 i N
MR A B N, A1 250 r/min 250 5 min, KB B R
TR 20 A R A B (BRI A, PRUERR
HREFMMBEAER); DM E: O EESTA
A A3 A S RISUE 95% £ B2 52 15 min (4) 4%
0 HE 40 fitg e 5,5 B2 FR gL 5 (512 W - B v A WA
) S AL YH M, T B ICC UESE ; (6)HB ) 1.9
1] 2 i A 4R B AR D, Tevk BRI v, R et ok
HE V) J 4B (5 8 J i 1CC: O J5 HE ) it — H
FHEE, BEEHRWEA RS, BRI TR R
B THCE W OREL A B 10 min, i £V v B
BRI s Q0% — FR R A () B HH TS A R
FHORTL R, e 25 2 R, 4 U1 1 4% Jie It 14
@A = R TCE AR TR S, BE D)
FrR B R IR AT LEE R, B AR R

I 290 F AR AL ¥ D) ik BLAE 85% LB
10 minx2 K, i 2 V) A AL 5 5 U0 EBLE 75%
10 minx2 %, B A V)R TR AR A © K Bk
1 min, ¥& 25 8 s OF V) Fr 0B 75 2R R 43 il (1%
IO, RTINS, BRI, BRI AR
o 1k s @KW, B F, U ik . B 3~
i 10 FF I 47 1CC; (DICC: K% A - Y1 A =35 E
SR M, 76 55 C#% A ML _E & 30% - (1~2 min) , ICC
AN FH B K U0 i B 2R K R RIE R L OB B
¥ U1 7 AE 264 EDTA Ht 2 A2 5 A (pH 9.0) 1 %5
P A ORI IR S, 55 B4R RS 4R SN #A 10 min, B
Vi) 1) DL 5 4 AN R U, T B SR K I vA A
ZER, MNEEREZR GBI @KL H
g% AL ZETE IR A 1 Bl 4 B X 35k, F PAS 22 P
TEVE3 IR @E A 3%1d F A KGR ALHE 10 min,
G AR I A B TS s & — B 7E B T



F FU, 5 2 T G e A WA 2 e € 7 VR AE IS R e s M A J g 12 Wi o ) 1 P - 1173 -

B — 4 TTF-1 B¢ NapsinA 100 pL, % i & & 1 h;
©7K P : F PAS L2 S e 3 U D bt « 76 Bl A
T3 100 pL, = 5 5 B 20 min; @ 7K ¥ : F] PAS 22
PRSP 3 U0 QR i I DAB 2 49 100 pL , &
B 5 min; Q07K %% : I PAS ZZ PG v 3 I D E G-
WA EGS s @E G5 B R AKIE B
B @GBK B B . R 2 ERRT, —
SEIE R I TR R IR, HUANRE (R i RS R, By
b A

2 # X

2.1 MRS ICC AR E 1 ARG 2, Rk
il J5 47 HE Je t, R ABe N W82 2 50/ 7 AL 41 g
SRR S A B A A B BOEE 0 AT (B 1AL B 1A2,
2C1 20 4 R h SR FE K HiR Gy,
I TN R 3 S < I e e R ) = N )
D, Rk PR HE YL (it 3% F #R €8 5 47 TTF-1
etny, g BB R AZ 58 PH M R A (B 1B1L B 1B2.
2D1. B 2D2) . HTm el 1 BEA SR D, Tk AT E
R B s T T8 2, IR FEAR AT T L E
F s IF 3k — 2 Yt NapsinA , 45 5 5 75 Jif 2 BOkL IR B
PEo X — TV AE T Re % [5] B WL %% HE 40 i %
SMICCH LR, A RER, Wil 1 TTF-1 J+ £
FH 4 , 9151 2 TTF-1 A1 NapsinA e 3 BHE, 45 & &
P s P 9 B2 A S A A VR R D S 28 4 i D i i
FE AR

2.2 E| T ICC YA R il 3~ 11 385k
BER 151 , K VL ) A AR IR et ) vk . s N
WMLE2 EI K 2 45057 B 40 i DLERAN BIUZE 0 A D 8, i
MR FE AR O, IR Gy, HAZ AN (& 3E T,
KI3E2). 5 HE ettt , B gL g f iz A~ A 1
o KRR B G VRRE AR L AT ICC B, 4
FURIR, TTF-1LE53 5 8 Ffs] 9 v A% FH % , NapsinA
TER 4 H 2 o3 P 3% JORER B P (B 3F 1L B 3F2)
b O ] 00 it R 95 S, I ST 06 P ) S 2
it ity i 0 2 7

23 ICCHMEERITE  EARER DHER T,
AR R AR €8 5 AT ICC Y o 1T 7E 40 i i 78 2 (1 1
SR, AT EB A ATICC Yt . AL R EIR, 114
Jp3 B HR A 10 451 TTF-1 J& €2 FH 14 , 5 %] NapsinA %% {5
RH A, J7UE S 7 Mo A8 8 1 S 2 200 ok A i s 4

. AT, 20 R kR T RS
ICC GLtt,, 9 19 41 ffw & 78 2 WO RE AR U AT 1 B i)
ICC %+t

24 HLEER BRE T 0] A R AR AR A 4
18] 5 AR A K (4G . 8T S 4k
5. (THC) , TTF-1 B .55 B A FHPE (B 41D , i3 — HIE
%R NI R o

Al A2

B1 B2

4

AL A2 X IB A W BAAS S RO A0, e 28 A R IR
(HEx40) ; B1.B2: 325640 S 40 0 TTF-1 BHM: (ICC*40) .
B 0 1M E 4 i 2 e (0 3Rk 1

a €2

D1 D2

o

C1.C2: X R 20 L 58 AN 73 A1 (1 1) S B A PR A% RUR G %
JEE R ASHE U], 4% 4= W] & (HEx40) ; D1.D2: 5256 20 53 R 41 iy
TTF-1 FHH:(ICC*40) .
B2 95t 2 I VR AN 5 e B 3R IR



IR ER} R 2R 2024 Aug. 41(8)

- 1174 -
£l E2 '. L
. [}
: €
* @O ®
« O, ®
*» Fes *
« @
= . F2 -
. =
& ¢ >
‘ )
® e
¢ #
; ®
@

E1.E2: % B4 DL 504N 70 A0 B 1 e B A, R F ' 4%
KRG, IR AN CEL TG x40) s F1LF2: 5206 41 S5 A 41 g
NapsinA FHPEICC*40) .

B3 9 4 i E T A0 i 2 L IR e 2 T2 NapsinA Je 3804
L

G: 22 a8 5L il i, S5 2 IR 4492 10 14 AR 4 (HE x
40) ;H: TTF-BHEICC*20).
B4 1l i A S A K TTR-1 Yo 3Rk 17500

3 it

Jiri 8 e e DAL FRD ST 2R A il J e, o R H I 1 AN
WA 2 o R A T e R RO S IR e A% o e f
P EL R IFRRE 2 — AR B ml R AR I AL A
il e s e o 2 i B 5 R K 1 AR (EL AT
TORBURBI 2 B REIR 2 RGRIL S BUNATE
K, a5 AR B2 9 il R e A% . 60% D Ji%
I A% T £ 0 S R R A% T i L AR AT 5
7L B LR B A 2 IR 51 R, i T 12 IR FE
BT R SRR AR B . ROE A A R D 1~
2 mL, H 4 PN e, S SO0 73020 0 2 B A 2
Mo H AT 10 VRURE AR B2 2 M 4 s 2 2 A
Ty B B 2, I HL R A g DA AR e o
MR 2 W o X T 5 v A VRO B 2 B A 7l

JE W A0 L 2 R LR K 22 B0 I 41 2 A A
i T, e FL A g 1A 4 e A 3 R B 4 0 PR AT AR
FH 5% B 000t A G 92 4 B AL 2 DA R0 4y 1 o
RSN o IE I O IR VA D BAAS S
20 L BAZ AH R 3, AR U8R R L B A A
KGRI, Mok 38 A% 6 TR RS , A% A
ASKRI 5 2 41 A ok 2 S B TG V2 S B R 2
FH T T P A 40 2 s A B A /D (1, TRV
A7 AN 3R IR AU . TTF-1.NapsinA /2 fiti fi )i
B R B R AR S WY, TTF-1 235 R 515 75% ~
85% » £ R 18 — BRI A I 58 FH P 2R 14 s NapsinA ik
REIE 70%~90% » Ml I FURLR BH £ R IA , PR A
FUN S R €8 J B AR R AR B T ) S o AR
JH () il B 98 bR 2.4 TTE-1.NapsinA #E4Thr10 , BRI
Bl 11 TTF-1 G 2R W oh , Fo4r 10 91 45 3 35 2 7= BH
P, HoA 5 1147 NapsinA Jea, 45 R PH M, 455
PR B e 55 S TS 24 S ICC , e X2 W i g
.

50 18 2 et v (R AR 35 2 T LA T A
2 [i] — Ji I8 40 PR ) HE 45 J2 ICC 45 51, %+ Lt 58 B
B, e R R . RIBH R A =i 2> HE e
B A/ 5 AN BN PR S A, S B R AR
LR RN I B B R SIS W A SR A LR L E
I IR B R FH 280 B s 28 v 4 i 5 38
(17 285 B B L 200 v 5 (2D 4R €80 BR b B 7
95% T B 7 5 [ 5E W %2 3K 20 min; (3)ICC I 46
AT ARV EREE B B R (DR
I ], 2 2R 22 4] B A% 52 20 min, 8 SAAN 4 A 7
10 min; (S &K 5 H R AK e 46 6 14 E B[], s 2>
B R EAE WS B IR P 1 B TTR-1 44 ta
2R A A 5 (0 BE A FRATT 5 R A AE D AR R
o, ST QT v PR e 3572 B , A ELAR R A«
(1) 3% 48 A S /K 7 W A BRI ) AS J2 5 oK 58 48 R U
PR YR o R A R PR 3 1 5 (20 i — U, P ik B
T 3 E NIE L 25 )C. R 2 3% 1 i) 4E
K, R IER RO A RS,

e AR 2 B 7 T Eh T e 3 40 e 26 i P e ) %
B, S BURCE G RS2 BEL, DRI 72 A2 P 48 = DA
e R A S 5 R e B, R R I AR
YISk 20y S PR I R B B 0 L W7 7 453 2 R 20
MRS, MR B R Y Sz iRoRTiE



F FU, 5 2 T G e A WA 2 e € 7 VR AE IS R e s M A J g 12 Wi o ) 1 P - 1175

= AE H R 0 e R IR BH A (0 J 3 o 218
FRHPERA L 20%. ASCRH] 13 AR
P B S A R B, R R VR VR B M VA 4 L 2
W2 IR e A2, 5 A H e Rk, EE Bk,
RTCRIET . T 2 B 12 i 88 1ol 9 6 7 20 A
A, TR RN T A k. — B BRI
HEHE 72 5 e PR N T DA e EE AL o

i e — LA A M A R 6 A A 0 US
W ZE", FER AR AT IS AR DL T » I T2
IR S WO e R SCE R FE IR AR A &
A7 R LA AT A /D B 5 R AR R A5 D0 T 5 ST ) A B
MRS AT ICC ety , e B 12 W i B s PR kAT
EPE

&3

[1] OZCAN G, SINGH M, VREDENBURGH J J. Leptomen-
ingeal metastasis from non-small cell lung cancer and cur-
rent landscape of treatments[J]. Clinical cancer research:
an official journal of the American association for cancer
research, 2023, 29(1): 11-29.

[2] ZHANGY J, LI H, ZHONG R, et al. Detection of menin-
geal metastasis in the cerebrospinal fluid in lung adenocar-
cinoma: case report[J]. Clinical lung cancer, 2020, 21(5):
€493-e496.

[3] JIANGBY, LIY S, GUO W B, et al. Detection of driver
and resistance mutations in leptomeningeal metastases of
NSCLC by next- generation sequencing of cerebrospinal
fluid circulating tumor cells[J]. Clinical cancer research:
an official journal of the American association for cancer
research, 2017, 23(18): 5480-5488.

[4] HUTCHINSON B D, SHROFF G S, TRUONG M T,et al.
Spectrum of lung adenocarcinomalJ]. Seminars in ultra-
sound, CT, and MR, 2019, 40(3): 255-264.

[5] PELLERINO A, BRASTIANOS P K, RUDA R.et al. Lep-
tomeningeal metastases from solid tumors: recent advanc-
es in diagnosis and molecular approaches[J]. Cancers,
2021, 13(12): 2888.

[6] DANKNER M, LAM S, DEGENHARD T, et al. The un-

derlying biology and therapeutic vulnerabilities of lepto-
meningeal metastases in adult solid cancers[J]. Cancers,
2021, 13(4): 732.

[71 ARGON A, UYAROGLU M A, NART D, et al. The effec-
tiveness of the liquid- based preparation method in cere-
brospinal fluid cytology[J]. Acta cytologica, 2013, 57(3):
266-270.

[8] ISO H, HISAKANE K, MIKAMI E, et al. Thyroid tran-
scription factor-1 (TTF-1) expression and the efficacy of
combination therapy with immune checkpoint inhibitors
and cytotoxic chemotherapy in non-squamous non-small
cell lung cancer[J]. Translational lung cancer research,
2023, 12(9): 1850-1861.

[9] LEE SJ, LEEJI, NAM D H, et al. Leptomeningeal carci-
nomatosis in non-small-cell lung cancer patients: impact
on survival and correlated prognostic factors[J]. Journal
of thoracic oncology: official publication of the interna-
tional association for the study of Lung Cancer, 2013,
8(2): 185-191.

[10] CHAKRABARTY N, MAHAJAN A, PATIL V, et al. Im-
aging of brain metastasis in non-small-cell lung cancer: in-
dications, protocols, diagnosis, post-therapy imaging, and
implications regarding management[J]. Clinical radiolo-
gy, 2023, 78(3): 175-186.

[11] NIE N F, ZHOU H D, ZHANG K J, et al. Genotyping of
cerebrospinal fluid in lung cancer patients with leptomen-
ingeal metastasis[J]. Thoracic cancer, 2022, 13(18): 2574-
2583.

A3 A%

TN, = T, 5 2P R A b A e e g
IG5 VL A il P g 12 Wi o ) 2 P [0, 1 P B kK 2
2EH, 2024, 41(8): 1171-1175. DOI: 10. 16190/.cnki.45-
1211/r.2024.08.010

WANG Y F, ZHANG L L, YANG Q, et al. Application of
two immunocytochemical staining methods in the diagno-
sis of cerebrospinal fluid metastatic lung adenocarcinoma
[J].Journal of Guangxi medical university,2024,41(8):
1171-1175.D0I:10.16190/j.cnki.45-1211/r.2024.08.010





