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ABSTRACT

Objective To evaluate the brain morphologic changes in lung cancer patients after chemotherapy based
on MRI 3D-T;WI. Methods The 3D-T;WI Image of 34 lung cancer patients with chemotherapy, 49 lung
cancer patients without chemotherapy, and 40 healthy controls with matched age, sex, and years of
education were retrospectively analyzed, including 14 patients had imaging both before and after
chemotherapy. The brain was standardized and divided into 48 brain regions. The differences in brain
region volume of the three groups (lung cancer chemotherapy, lung cancer without chemotherapy,
healthy control) were statistically analyzed by univariate ANOVA test. Independent sample T test was
performed between each two groups, and paired sample T test was performed for 14 patients before
and after chemotherapy. Resufts ANOVA analysis showed that there was no significant difference
in brain volume between the three groups (P>0.05), but there were significant differences in brain
regions between the two groups. For 14 patients, there were statistically significant differences in 10
brain regions (P<0.05), including putamen (right), thalamus (total, right), globus pallidus (total, right),
amygdala (total, right, left), accumbens (total, right). There was a significant negative correlation
between tumor size and cerebellar gray matter (total, right) and hippocampus (total, left). Conclusion
Both Lung cancer and chemotherapy caused changes in brain morphology, especially the brain volume.

Keywords: Lung Cancer; Chemotherapy; Head MRI; Brain Morphology; Tumor Size

SNFEMMEEE, BREEFERBFATSARNEELZERE, HEFREERA
BS, BEEEFFKEHRITES, MEEENEFERTILN, EEENEIREENE
Mo W EBERATEEMERERNTLEY —, M7 RNRRG ST g RSN
HNHEE, BUENEANSEAHSECANEKERE, £BRHUTHENIAMNINAE
P&FS (chemotherapy-related cognitive impairment, CRCN™™, fERETfERES. EiR.
B, M. BRI EBA. BT RBERE. BEAITREESER,

CRCIBMEIRL B2 ROEM, MEMLIRRGRANERE, SOMRZEHRES
FIEIEFRIS U IR, E3D-T\WIBGSITN B G RRAASE R TS E L.
B EIRER S S AR AR NS EEG, REMABIXAR, BREESEEMHIT
RGN, BESEBEERNT BB ASENMAS TR, BEARNERE BT,

B3 FELBEMCRCIER 52", BXF IR AT RS 3 R H B
RN, EER, MEARENEES BRTERL, MECRCIEIEN
©, AARNTERRER NGRS, B BENT MRS GIUE, H5%
bi7 BEMBEWBABSTABLR, DTN ABGRETLEE, FiTE
SEL T BT B B IS 2 I B T AT,

1 BEEAZX
L1FARYNR EFESH72020E18 E20205E128 KB REEERTMRILMTER, %
AR 43 +38 52 R HE R

NARE: REBIZHEXAfE, ®FeifHTrEEEEE — R HTER>30X)
ZEOEHFITRMRIKAPAE, TEMMKME. 2P, BREER, THEARER
£, Z2ZMISFL ERBREN#ITEGREIT M, THEMESR, BURNERE
Fazekas BT 1; AFF. HRiE: BGREFE, BEFYIGRB. BEXHE
HAREREREMIZHESE, NARERS LERIER, BRHAREREEMER.
AMREMRAFEFRMESEERNMTEZRSMERES  202037901), %
BRI EHBRES,
1.2 BG¥EGFRE FEPhilips Ingenia CX 3.0TMRIIFIEIEEI32EIE K L E,
ID-TWIERKRFHEEFH, AESHIRENNT: T8/ [EIKEE=6.6/3.0
ms, EEMAE=8°, ME=256mmX256mmX192mm, HEPFEA/N=256X256X192,
KEA/=1.00mmX1.00mmX1.00mm, EEERE, EExHK,
1.3 BRABSEEI T E30-TWIBGEIRANIFTIIS S H L E EELIELENRG
vol2Brain (https://www.volbrain.upv.es), ZIHEEBIIEGIFT—RTITAIE: &
RIS IEIFRIE. METEEAE. BEA—. WEATBIENEGHTHX S
2, IRE48NMNIX, GIERR, &KFR, MER, ME, KN, DK, BF, MRE, 2
W&, =%, 5B, 8K, B3, &CHK, KEZ, SMEXYELSE, GMNFZN

(5—1FE] BhXfE, &, &, TEBHRARAA: E
L&fEE] 5

FEMLF, E-mail: cwql01567@163.com
@, X, MEMRA, FBERRAR: EEFEFNMIFBEF. E-mail: lvpin_njgl@163.com
- 11



RECTRIMRIZE 20244E18 $£22% £1H 5 E1718

=B, NTEFHNENRFESZEFEATRHNTL, 5IAK
TERTEESTNERRETR, AT

HxtFRLZGHEE = (A-B) /A% 100%

A: ZHAABPERENBAMI4AGMEEENVTIRESE

iR, B: ZAAABRAmEAT RIEMTAMI4GIMEERE LT
BRI S E IR,
1.4 it FE S REASPSS.26fGretna®i X 2B A O
R ATI IR 1T Shapiro-WilkiRHR&ITHIBRE RS
AnH, FANAYBEIIREE(x £5)KT. *ABRRERED
#(ANOVA), LIFEWH. HAMZHBEERAHTE, R=ZHA
BENERNER, SHAZEHTHRIIFEARICK, UMBREERN
B, SHhhEEERE AT ENREREEH#HTRENStRE, UE
B, HINZHEERANEE, NUTHANRXARSHER
SHEEE R REHITEXEE D . P<0.05NAAERESR
FIFFEE N,

24 R

2.1 ImPRERL mIREENAMRITE, SRER. HHNZH
BER, RANAL2364H, ANOVA=HABESFIH4065) (&
FRXER), 49BI(AhEERTT), 346(Ffra), Eh{ras

1B T RIME G IR, RIXNEAERNER]L, SHEEF
. MAINZHEFERLIBERUHFER.

2.2 KBFEDINGR

2.2.1 ZHABEILEER ANOVARIOER R, 3HABFRIMIK K
MREEEER, ERAZEMIFRIIENDTERERRE, €
TTARNMME (S, B)ERELRERASZIEKR; LT
ARRFEZ (&, AN, ZM)FEm(EN) ERBLLEEXIRA
B, MARMESETENEAKEEEZER, KWTANTIE
Lrrie, BEEBESHIR2-4, SRENRANLEENE]L
222 TGN AR 148 MERERNERINEERET,
mix(EM), B, B), TEK(EE, B), FCREE
&, A, £M), RE&(SE, GMN)HNERELTHEHIRE
EER(P<0.05), Syraiiatt, PREERMXENT RERR
N, BEDHIKRS, BEEFHTRIRREE LE2,

223 BXDTER UMBRARFCHBRYT, $FiE5), Fid
MRHBERIFEANTE, R34FIFHE LT BERNA MK AYE
FREES M R BB B R ST IR B TR R 0. R
R, DRKBR (S, £M)AEE(EE. EN)SHERYZE
FHEEENEX, BXRBAPERRG,

£1 AOGHFAIGEREIE
ANOVAZR P Foxy4e
{ERRSTERZA Wi KITH
PR (B /& ) 22/18 23/11 31/18 0497 1173
F$(FH9£SD) 58.95+8.28 60.82+7.15 58.86%8.45 0.893  60.36%+6.62
HEREE, TIYHIREE) 9331469 8.85+456  9.14%365 0523  821+3.77
R RASKTAZENRERER RIWNRMASFUTEANRARER
P XX STERLH (mm?3) 574 (mm?3) T P X5 BEmMmmM3)  RMUTHMmS) T p
M-S 18.20 21.20 2204 0.045 ERX-A1 1.15 1.13 2169  0.033
M= -H 10 8.15 9.78 2237 0.021 NN 0.62 0.57 2286 0.025
REFHZ-EN 0.29 0.26 2318 0.023
N ] 0.33 0.30 2.007  0.048
RS 40 EBELTIERAREEEEERNRK R4 U ASHTAZANRARER
P X 57 ai(mm?d) 57 e (mmsd) T P X KITAHMmM?)  ITAmm3) T P
Hiz-A 4.02 3.98 277 0.016 BEEaR-M 1.20 1.14 205  0.044
Frf- S fh 10.41 10.25 25 0.026
Efs-A1 5.15 5.04 274 0.017
BHIR-2E& 2.31 2.24 222 0.044
BAK-HN 115 1.10 263 0.021 &6 RAR S MER T REX M
BIRZ-R K 1.67 1.57 3.57 0.003 X33 r P
Br-aM 0.85 0.79 298  0.010 INBRUR B - B AE -0.357  0.049
Bz 0.82 0.78 2.46 0.029 NIRRT -0.363  0.045
RIBZ-B I 0.60 0.57 2.8 0.015 BO-Bk -0.368  0.042
REF#%-GM 0.28 0.26 261 0.021 BL-EM -0.371  0.040

12 -




1c)

CHINESE JOURNAL OF CT AND MRI, JAN. 2024, Vol.22, No.1 Total No.171

1)

B1A-PE1ID 320 AR i & AP b TR B R 8. BEERTME AR, aeRRmEAN, ZERK
MREN. FHELEFHAEERCHET &, F—FAREEWTH, FoAREMTL.

®

20)

B2A-B2D 1460 B8 & T B RIRARA L TOTRIM R R R, BERrHEAE, SEREMELEN, FENRKH

R 2, *%&7<P<0. 05,

3

BESUEMERENEFEXRZNAS, BENEERERE
EM, WrRAarSEMENRENFR, BRI RER
PAREMTINANEMEEERE X FRAREFHHERKS
3D-TWIEG, BIBEHMEE. DE. RERHIRF48 KR
FRER, ANAERER, FRANBERTHRITDT, £
BABRNLERERETR: WTANNRNE(S&, G0)FRRE
BRWRASEEX, FOTANGMNERAAREZ(ZE, &,
EM)R, A EANEaXEREE/ NTIRUTA; MEKT
BENTZEN), EM(2E, &), Eak(EEF, M), &
Cr(SE, s, EMN), KEz(SE, M) ERMALETFA
TREZER/), BXEDHERR, L7 EE)MKENESED
KSAERSMBERT ZEEENEX, XERTHNKFASZE5F
3.AAL AT BEMIEE R X

3.1 MERETSIRBESENE F140Rx01ET, WE
BMMMENAREGEREER, EMNEEZTHRE, WTEM
BEREEREMVED, BABRNERBRERETR, MTAMIE
LT BAELL X RRA M B RN EARIE K, HPrdas
AEE, U LERGAMBNNT A EEZSHMAKM, MRNE
wo, EtBoRXHNEREHIAEREENT L, X—4%R5
SERTEIIREAEM, McDonaldfIMenningZ AR, ZLBsEE
BHTERINA, G B0 fE. ERYEIRBERK
REg, WITERIFUE, fitE. REENERME, M
FE. NED UK RN EREISEEE. Joy Perrier % AFHE
ELARRE BE W7 BRRBRAERRHIT T RITFE DM, HELEREY
BRA, WiTAIFEEMMPE. 70 EIFR A ML T B8R
FRBAERME, EELMTINAEMRE, BEREERIAME

13



HEICTRIMRIZRE 2024418 $£22% $18 281718

2SR B R HILAMIER, BAMRBERR, RESHTH
BEREAME £ B E T SRR W INEERELAR
KEBRIANEIZ—"" FEBTEE TN B & B#1T 7 IAFIK
FHITE, RMNTERENERIIZREENEZ TR, £&
BHREAS", BRRAERNITMSI, Yun FengZ A 3328
BT NS TR IR S ARG, 2UREFRREE. £
IR B A EHE AN i T S LR EAR BT, X33 BRI
RUSTHBENRGESHEN. S5, BEREREA, RERE
QRN AT ER T IR IR G R B RIS,

3.2 CRCIMHBHR I RARENX W F T ERRGENER. £
BRNEBREFNEESN, ERXFCRCIBHEBNEIE %M
B2, OEMERLTANSRIKEBERE, BH%YWETm
IR | R RE M, (B4 MRS AR A M AR S B
MARERE. WAESEN SR RMMIRG, PELEHMAm
FEERSHERATIREEEEMEY, N ERENEIHFITH
PO M B R T AR AR IR G R S A E M. BEETE
RWER, TEMEEEEEEZRNES, MHURRRLTS
VI EIER SR 2CRCIBAR MRS RS, Ankit
DasR&R—EXFCRCIAFTHILR™, $3JCRCIBIEHEIA N
Y AR R RHCRCIMEEFE, XERNAINE LA
BN TR AE,. SEREEHRENEEE, HEMRIA
R, MAMBYSHINBEYLREREBRALIEGERIPN
MR, AEBFNEMCRCINEAE LB, AR Rma
ST, PRRTISRSMTMEL, HEMEMERESREE,
33 EXMRNBRYE ATMHARGERRM. Hi, HASR
I, MRFEME—, A ASIHERIZE, 2R, SHRR
BRI, REEBERTNNERTE, TEERTGIIE
SN R THEE D, £=, MELMERREER, B8
QENTHNMRWERER, RTEEEE. @RZEATEENIA
SR MR, F—SBaBEE ST EE
MG, RE. NERSEE, RINEBRALESRXER,
REEE. EEERSHIE, B SM RIS FEECRC
BB & BT A2,

SR, BSOS EREIRLIHID-TIWES, &
MR T HESRBEMENES, HHESMXERELER
T, XOESSHCRCINEERR, ZLERAEELTEIIA
MR TIRMTESHIE, FHARENLTEXNINEmEER
HT RN,

253

[1]Mandelblatt JS,Small BJ,Luta G,et al.Cancer-related cognitive outcomes
among older breast cancer survivors in the thinking and living with
cancer study[J].Journal of Clinical Oncology:0fficial Journal of the
American Society of Clinical Oncology,2018:JC01800140.

[2]Nguyen LD,Ehrlich BE.Cellular mechanisms and treatments for
chemobrain: insight from aging and neurodegenerative diseases[J].EMBO
Mol Med, 2020, 12 (6): €12075.

[3]1Trejo MJ,Bell ML,Dhillon HM, et al.Baseline quality of life is associated
with survival among people with advanced lung cancer[J].J Psychosoc
Oncol, 2020, 38 (5): 635-641.

14 -

[4]1Schroyen G,Vissers J,Smeets A,et al.Blood and neuroimaging biomarkers of
cognitive sequelae in breast cancer patients throughout chemotherapy:a
systematic review[J].Transl Oncol, 2022, 16:101297.

[5]Henneghan A,Rao V,Harrison RA,et al.Cortical brain age from pre-
treatment to post—chemotherapy in patients with breast cancer[J].
Neurotox Res, 2020, 37 (4): 788-799.

L6140, X\ He o, B 3 =, 4. LR B 3 AT A A o e 45 R R S A [0 4R
F+ (F4 T, 2020,27(9): 101-104.

[7]1Feng Y, Zhang XD, Zheng G,et al.Chemotherapy-induced brain changes
in breast cancer survivors:evaluation with multimodality magnetic
resonance imaging[J].Brain Imaging Behav, 2019, 13(6):1799-1814.

B1&%, TH, AEY, & BT EdE AR ENDHEEINMEES £
FB A R VAT (D). e R o LB [ 2R A, 2021, 20 (11): 1191-1195.

[9]McDonald BC, Conroy SK, Ahles TA,et al.Alterations in brain activation
during working memory processing associated with breast cancer and
treatment:a prospective functional magnetic resonance imaging study[J].
J Clin Oncol, 2012, 30(20):2500-2508.

[10]Menning S,de Ruiter MB,Veltman DJ,et al.Multimodal MRI and cognitive
function in patients with breast cancer prior to adjuvant treatment——
the role of fatigue[J].Neuroimage Clin, 2015, 7: 547-554.

[11]Perrier J,Viard A,Levy C,et al.Longitudinal investigation of
cognitive deficits in breast cancer patients and their gray
matter correlates: impact of education level[J].Brain Imaging
Behav, 2020, 14 (1): 226-241.

[12]Ding K, Zhang X, Zhao J,et al.Managing cancer and living meaningfully
(CALM) intervention on chemotherapy-related cognitive impairment in
breast cancer survivors[J].Integr Cancer Ther, 2020, 19: 1534735420938450.

[13]Sekeres MJ,Bradley-Garcia M,Martinez—-Canabal A,et al.Chemotherapy-—
induced cognitive impairment and hippocampal neurogenesis:a
review of physiological mechanisms and interventions[J].Int J Mol
Sci, 2021, 22(23).

[14]Mounier NM, Abdel-Maged AE,Wahdan SA,et al.Chemotherapy—induced cognitive
impairment (CICI):an overview of etiology and pathogenesis[J].Life
Sci, 2020, 258: 118071.

[15]John J,Kinra M,Mudgal J,et al.Animal models of chemotherapy—induced
cognitive decline in preclinical drug development [J].Psychopharmacology
(Ber1),2021,238(11):3025-3053.

[16]Vega JN,Albert KM,Mayer IA,et al.Subjective cognition and mood in
persistent chemotherapy-related cognitive impairment[J].J Cancer
Surviv, 2021.

[17]1Dos Santos M,Licaj I,Bellera C,et al.Cognitive impairment in older
cancer patients treated with first-line chemotherapy[J]. Cancers
(Basel), 2021,13(24).

[18]Lv L,Mao S,Dong H,et al.Pathogenesis,assessments,and management of
chemotherapy-related cognitive impairment (CRCI):an updated literature
review[J].J Oncol, 2020, 2020: 3942439.

[19]Das A,Ranadive N,Kinra M,et al.An overview on chemotherapy-induced
cognitive impairment and potential role of antidepressants[J].Curr Neur
opharmacol, 2020, 18 (9) : 838-851.

(MRS EHA: 2022-07-19)
(RIT4RIE: HHFE)



