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DIEEZENREZSIINZ I EHERE

A@mE TEMC K B ETE ERRRKBRY F BT
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i E ETOHERMNA RS A, DU B G ki B 0 30 12 by A AR S P AT 4 1 PRIA Y T R T ek

MIZHKIE . B, WO SRR S R IR T 0B e HURRAE | i oL R S 26 A Jr g st TR AL AR Oy v o) R AL A 52 i

7yif)muub HHE G AE R AR 2 T BAT 5 S PRI R A RCR s R, R RIGIR T IOk M S 2 R 0 5 E 4 H S %
AR O G AL BUR, MR RV S A JE &, T T AR T LA T 0 B AR R A ML A ) Ak

JZFE?EF 2 HLRIGG PR T 10 T OIS, N4k SEHE AR A0 04 w2 LI AN A1 25 b BB AR (2 AR 3R 45

KER DHESR Y] BRRR BREY

1 5|

il 13

ErpAN R A A T U A BERE R (Morina et

al.,, 2011; Pile & Lau, 2019) ., XML ELRAAES

LHES (mental imagery ) BEJ&—F17-4 ( Lang,
2016) , A1 —Fh P I (Suggate & Lenhard,
2022) , REMEFEVICAT ELAEINTRIEE LTS,
JEE A RAE IR RS AR R A IALS (Burleigh et al,
2022; Pearson, 2019 ) . OHEELR A LMK EE X
( Brogaard & Gatzia, 2017 ) , GO MES .

Wrad IR RS . TEASC, BRESINBEIIAL, O
PR FHEM ORI S,

FEAE SRR GRS it R A R 38 R 2 X T AT AT
iﬁ/ﬁﬁl‘ﬁﬂf?ﬁ%fﬂtﬂﬁ&“ﬁmﬁfiﬁ (Jietal., 2015;
Michopoulos et al., 2017 ) , X 7] G2 i T T7E M

Holmes & Mathews, 2005 ) . [HI, XX AR
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BEZ OGO, TEa51k B IRFG 2550 IR
( Brewin et al., 2010; Stavropoulos et al., 2024 ) , flf%
fZ APERIIEIZIN AT (flashback ) DA KX A ke 44 H.
PR B 034 (Chiuetal, 2022) o XS0
B EA LD EUGA S, SEnE T fTes
FPERLL (Chen et al., 2018; Dunsmoor & Paz, 2015;

HETOHEZ AT ] DI TRRME (Hunt &
Fenton, 2007; Thoresen et al., 2016 ) . FETF 1, AL
WA AT, WO SRUAMCR A,
PRUT U BRG] W52 ) S AR T BRI



W% DEBRINBIEF IHZ MR HMENH 1283

7 Ia), SO0 A R SC AR Ml A YR T
T R S

2 LEESREHIE

2.1 OIEZRTHARYE . ARSI ERTRTIN T
DI R AT SR AR R, 1R
TE Rk v v B BB 3 5 S B 2 g AL ) R
( Williams et al., 2017 ) . ftEOIESEK R EE
BREfS 0 A R R PR BV E . flan, )5 R
RS (posttraumatic stress disorder, PTSD ) AY4Z%.(»
SRR Z —JRN I, B SR ERE F R 5
ZH)” A, s R R IR SRR (Clark
& Mackay, 2015 ) . XFh A TALOBDE S HA =5
FROE: AIHEIATE . A PE R AT ER N . X SRR 2L
(] M AR P PR R RT SN
B, AR 0RO R R e b Bk
45 (Jietal, 2019; Pearson et al., 2015 ) . UNfE [
BT S T BRI PR R AR OIS,
5t £ A0 42 ( Guarnera et al., 2019 ) Fl%f K
KFEAAAME (Beck & Clark, 1997) o Hik, 7E/E3)
PEL, E A sl R s O B S 5 | R T ik ) R
( Hoppe et al., 2022; Stopa & Jenkins, 2007 ) . 540,
AT PTSD MY /A 10 1 M O B 2 A 25
HA, AN ELT R OIELRE, i
iy THZ0PO%,. Jol, WK, o fE Rk
FE T8 DL N B I SE ( Lawrence et al., 2023; Steil et
al, 2022) . f&Jm, OHERIEAATREE. S8
O A B0 R 5 S UM DG 78 S22 i AR 9 1 2
1474 (Di Corrado et al., 2020; Gravano et al., 2021;
McCarthy et al., 2022 ) , QIPKF AR F5 44 19 6 M0 B
BB O ELR S, MRS R
( Renner et al., 2014, 2021 ) FIHEHEHEA HF& ( Zhou
etal, 2020) . MEAb, MG S AMASRIEC
HEL A E (Kaltner & Jansen, 2014) . Ak, 7F
FIH O RS T IRVEES, AEX PR, A
BEREOHERNEESTR, HRBROHEER
s A AT TR I 28 AR AL R 4
2.2 LHELR L]
WA JZ ( primary visual cortex, V1, V2
V3) TR RO B E SR G A A, XEh T

IRIGE A B T BE OB Sk 4T (Huang et
al., 2024; Keogh & Pearson, 2014; Nanay, 2021; Pearson
etal, 2015) o VI XREGZALBESEPRAGRLE fin A L K
DIES, BRI SRR 27
#H 7% (de Borst & de Gelder, 2019; Pearson, 2019 ) .
V2 I V3 X AEIE 0 B G 100 2 A v g 5 400 5
B, H5OMELPRE S IEMSE ( Bergmann et al.,
2016; Greening et al., 2022 ) . It4h, ODHELRL5H
SERBETE V3AB X (BLTH S8 54 ) v | & iy 2
WA B E 225 (Lietal, 2023) o L, O
PR A A A ATE o

FRALSE B 241, OHLE R IN TR K24 H
MG, Hoan, TS REEIE iR 25 18] 3 A AR Y
DHERES (Pearson, 2019 ) , A% 5H14H14H7 [FIREDS
TR FFR) O BER (Tiet al, 2016 ). IEA),
AR ZE A )0 B FT IS ARG X 2L
PR TOE I . B YA 15555 ( Dymond
etal, 2015) ; HEOCHER SRR S s
T AR ISR X3 ( Hoppe et al., 2021 ) 5 1FEME
PR Z S EGRBER (nucleus accumbens, NAc )
NI RTAG Re J2255 . Hor, 2R DG X AR B
SANELSRINAN T 2 A AL EIE R ( Adhikari
etal, 2015) , AECHELERM R, ek
AR 87 1 AR AR Bz S22 A W] b 30 (Hunt et
al,, 2006) o A, FET XL, RABFFEAT LI
P ROERI AR . 22 SRR EIRHIE
SEEUG I 1 U B G I P S AR A LS
i LR, TROMER T, METTRES A 5 50bR
FIARRI B E RS . DU R OB 5 Kk S i it
[ R0 T OIS SRMAZ M R
2.3 .DHUER R A KRR a] e

AT HFAFACHLAL (event-related potentials,
ERPs ) #85% [ IO G LA R i Rl R
\E, HMRIE R L O E LN, S5 REE
AR 3 7 J2 B B N170 (170ms ) , X 5 7R
THEALP R R s s s, B, ALY P2

(200~260ms ) A7 &GS 7 H L0 R 890 B RAE

SHE T EREAE S %4 (Ganis & Schendan,
2008; Lu et al., 2017) o 734k, XA L oy.0 H AL
S RA WS A (early posterior negativity,
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EPN, 200~300ms ) , &7 fE5 0B S FEAE L%
R ¢ (Suess & Abdel Rahman, 2015; Yamamoto &
Mukai, 1998 ) . 7B HEH R HLALBEFE Y, AHXS T JE
BRI, 50O A RS
& SR P3 (280~360ms )  ( Wang et al., 2024 )
TEIE B O B 4 J5 19 300ms  ( MacNamara,
2018 ) %1 400ms ( Bauer & MacNamara, 2021 ) Z[H],
M A 1E B ( ate positive potential, LPP ) £ fg 1453 |
F AR B MR AP ( MacNamara, 2018 )
XL ERPs B3 A9 & SRAT Bl T 2L O B EE 4 A 1 (1)
S NS E RIS B S EAE M . b
ARV [E] 7 11 /9 ERPs 43, oI LR /R DR SR Y
B FROCEEN B, A B IR AR OB S
TR, AR TR
FRE B

i LR, OHER B E WS, O3
ERIEEAAAET IZ WA EAE, JUHERYR, L
TR E R A B L, BRI S
XFRMEA ] B SN S AP 2L

3 LIEERXTMES SIS R AR E L

2R RS R A 5 2 L AR TR DG B RS
ey F 2 —, WERME I HIB Az
& (Maren, 2001; Mertens et al., 2020 ) , R4 {H & {4
J2 5} (fear conditioning ) R DA¥BIEAT A, 2R IAH
FELE O . Rz, — >R AR 2
J#4 ( conditional stimuli, CS ) 54> AZMELAYJC 14
Hi)¥% (unconditional stimuli, US ) ZKECXF, M
MAREIEAEBA US BYIE DL T X CS 77 2 45 14 S i

( conditional response, CR ) , CS+ J& #§ 5 US fi X}

AR, CS- 285 US FLXT 1y 444 %
ARG DI RN T A MR A AR5
X RMEE S 52
3.1 YA OME SR 1R

SAEHI CS HIoaM% US AR S, B
sl US i, M XT CS 77 A S5 Ui
X — I FEBFR R 215 (Espinosa et al., 2022) .
AFEAT TS R B, O BLE R AR S 2] 1522848 (Mueller
etal,2019) o 7EHLH LIRS O B R AR
A ERE, R E R RTE OB E R %

R, W CS+RYRMEAR T CS-, R AL >
f3724HE (Burleigh et al., 2022 ) . #E—HWF5T R,
TEOHER S T30 B, SO sk i
R YR F S, HA AT B 7 W R B
BEFANT BEOEBA 22 5 (Burleigh & Greening,
2023; Greening et al., 2022 ) . #R1fT, 4F O
FIRIE MRS, BMES IR B BT R] (Joos et
al, 2012) o Ak, FERMEIRAE R, E O
B R BEWS BUE AR R A2 BRIV (Williams et al.,
2017) o XWHFEMERIBIEPLEIAC, il
JE, A BEG T RN, ERTERELEE
TR MRS (freezing) 170, AUFFE KB, M4
AT HE U G 0 B R G i 2 T IR 4
i ( Hagenaars et al., 2015 ) , DA 4k A5 o 4 1) vE 7
H1, APEAT SR, A BT TR TR R R
R TETESS TR IS T #2474 (Chiu et al,
2022) o XFHHOMFIAT IR RE ST, A N
WA ACEDLS OGN R . L, O3
BRAERMA PG MM LR BN AR
A A A BRSO A AL B A DG, B AR
T AR SN ol S5 5 T TR AN M A e
pllIEESE v

ZibnA, OHERSHIUEMERME 1 B
AL Z LA P ] DA A2 R ) A A
HUOHEE R I LARETENLE . B, OHERES
i L U572 = v = I (1 R 1 B DO 29 = S =1
FONFFH NG X HSE M A B R B3R I &
R RYHE 4o AN, e A T R HAT R A
FERRIT (Mogg & Bradley, 2018 ) , 1 b il 2
AN AT = A v O PR G K 13k SN ( Borst &
Kosslyn, 2010 ) , 23254580 B H R E 2R
AP (Starr & Moulds, 2006) o I, kb
BT OCTEO B GO AR B AR R ERIVERT, i
PR R R T RERAL RS . PO S R AE S 22 i
FIESFRE
3.2 MIEEIRMA RS IZ L) LIRS

MATEI BRSNS, X RMEIE AR IR THeE
A U R CS+, TS AR ) et 25 72
BRI, XA SRR A 5 R Bl VR N Ak
( Dou et al., 2022; Dymond et al., 2015; Lissek et al.,



W% DEBRINBIEF IHZ MR HMENH 1285

2014) . fEZARERE, 5 CS+ AHRURNRIEAR iz
AL ( generalized stimuli, GS) . AR A,
SRRV SO S IR BRME T DA B Z AR
frhn, s R A AR, B S ZE T3
A OB S e ), RIS A 2R
R, RZINK, ZGRRIEA IR 2
AL ZN AN )OS (Burleigh et al., 2022; Burleigh
& Greening, 2023 ) , LDHELR I HEHRHB S
PEEIHA R BT 25 ( Siegel et al., 2017) o 534,
DG AT DS I R g 2HH iz e, 5 CS+
IF GS W | & MR RV N ( Meulders et al.,
2015) o —TAFFE LM T HATEI R CS 5 US Z
CIi N} S W by s LBURINSL Y e SUP = W S
X GS BIRMEALEZ AL BeAR 2 5% (van Dis et al.,
2024) . TENEPR [, PTSD Flf JEAE 5 85 # H 4l
AT 32 3043 HA s iR A0S 4 A
& (Meulders et al., 2015; Meulders & Vlaeyen, 2013;
Steil et al.,, 2022 ) . XA AERH TABAT7EZ T T @10
PR E,  SANTAE SCA25 FlORICER W] BB & AT ]
SRZU RV RN, BV e ny s, W
REMS A A MR AR DS S, XM S S5RE
ALE R,
g5 PR, GOHLES S HRA RYE AT LU
HizAk, IFHOHEZ R UL S B AR DG
AR B ( Lopez-Pérez et al., 2022; Pratt et
al,, 2004 ) , WEXPRIGARRLA I ™ iz AR,
HEMTAERE T £ JERH SRS PR 8 8 2 L, SR,
DI EZWRRHIRAME, BREEFEIT US A4l
fft (Dibbets et al., 2018) o P, FI LB LK
B AR TSR L BERMEXHI N TR A EZE S L, IR
FEMO B SRR A B T e .
3.3 LHEL RS IHIRRMAICIZ
BRI IR 28R S R 2R B T AR US 19

CS i, CRZBMWHHIS, ML B BRI By i 78

( Hermans et al., 2006 ) . CFREZ AR AT LA
DRV ZF [ W ( Jiang & Greening, 2021 ) , 0> B
BRIHIR FEZLE PR | E P A )2

( ventromedial prefrontal cortex , vmPFC ) . % {7 %%
FURBEH% (nucleus accumben, NAc ) Z[a] iFHEAEH
R 5 ST R FRAE DI e 28 Jg i S5

(Reddan et al., 2018 ) ., Reddan 5% A (2018) [ #ff
FERI, DI G IR A B SR A PR LI AR,
Hrr vmPFC R U X AR AR B (R TS 2212
B, SR, OBERS HIURATEH IR i R
PAPLHIEIFATE R 2 NAc I 53R 5 m] 50
OHERIHRRRER, M55 BB IR AL
HA XK (Reddanetal., 2018 ) . WA A HL
(IR 2590% vmPFC, (HLC RS ATHIR S Ay
RS (Nitta etal., 2019) o IWABFFEHIT T2
HIHIRZ G, OIESE REAS dR s 2 E S H
FRHIR, 28RS BHIRIIHIRMLL, OHES
AT RE A A TR ( Grégoire & Greening, 2019;
Hoppe et al., 2022; Keogh & Pearson, 2011 ) .,

gi b, DEER] LS B SR —FE 2 1A
IRz Ak, MRS THIR O 28 I 15 AR IAERFT R IR,
I B— CS HFATIHIR,, FIHTHTEY GS 3L7E CS 1)
SERl B GS #EATRMANEIRJE, RUARI IR 2
/b (Lipp et al.,, 2020 ) . Pk, X HA CS #9L
HER, GS KL HEZATHBRZURAYBCR nT REEE 4T,
AAHIFFE AT LT OGO B R G 172 A R
PHIHIRRCR

AMARTE IS P B SRR Rt
1eo3T EREN P VERS 2  TEVF 2 IR IRIETE b A B,
FAOHEZR T IS RAMEICIZ, TElmR T
A BREZAE B, R LUA R8I0 g s
HTHRCR, FEASERRETEMNERES
Jrik (Pile et al, 2021) o LUK IHEOBESR
TENm IR HOC AR A5

4 RO EE S X EIE R R

4.1 G IETERRME R0

B4R 7% (imaginal exposure, IE ) &~ [
HEGETRUEM O ES (Rus-Calafell et al.,
2013) , DAREARZY 01230 K 1 98 5 (Pile et all,
2021) o ERIEEITIEN PTSD HBH MBI RURAR
T HABEGIEITITEE (McLean et al., 2022; Shemesh
etal, 2011) , REf%EE AT PTSD JiEdk ( Cusack
etal,2016) , XIEP NERFEGEEEBIE NI H
R A1 S AR R IHBR SR 2 A

EEZRENREY, BT 0BRSS
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M RN 2e Dy, D A B 4 ol 5 B A der 2 ) [
XFIRITROR R F LB R EE . — ORI, 10
SRR FRER LL 6 /N ) R R B T A b SR IR
(Agrenetal.,2017) o iATWIFEE TR, [N AREE (B
E 10mins P EERE 6s HE4T—IK 7s HI5RER ) BRI
10 7345P 522 7% (Hoppe et al., 2021 ) . &% +Ti
SIRAF A RIRCR , ATRESE H T 7S ) [] N 22 U %
B TRV RIS L TAMRT R ZI 2L E, SRz
PSR Th R W HSR B 7 55 R i 2L AR L,
T Fsf ] 7 25 8 b/ 3 P A KR 28 4
&, DL, ARAMEFE AT LA A0 M IX A AR A RL R
o, IR 5058 T 2 0 S5 0 A,
SRR T

4.2 FHREERRMAR

E%EE (imagery rescription, IR ) J&45 M
SIS RS, REES
). 2R R, XA MARRBAE A

( Paulik et al., 2021; Strachan et al., 2020 ) . XIiFIAR
M TR FA R, R MARRE O
G R i A 2R B A TE 45 ( Kunze et al.,
2019) .

FEIEMAR Z B E (Feng et al., 2020 ) FI4%
B (Monzel et al.,, 2023 ) FEAES TS MHGMRA
B4 4 (Hirsch et al., 2015) , AP O ELGE
gy /D s 4% ( Landkroon et al., 2022 ) . FTLA,
TSR] DLAE M A AR P B R ER, T
A RESRAF R AR, (Blackwell etal,, 2020) , &
SFEEREH AN OHEER WS NEELEES,
AT T PR AR DCHE PR B AEAR . oI, 4Hsg
BEMNMAELSBELES )G, Mi1eFradk. i
A RO ESRA S PR O SRR
UM% (McCarthy et al., 2022 ) ; PTSD H # #Y €1 14
PR ES IS, E R AR R B %
ik (Langkaas et al., 2017 ) ., A HLE T ELE
55 HA O RCR, B, XTI
e, BREESHBITENHCRICR (de Haan et
al,, 2020) , B AT PLRRETEAY S PSS B
BB, WAL Dk g2 . R0,
T3S E R, AT B R e, A
W BREG B B, 0

WAEEE /N (Dibbets et al., 2012; Hagenaars & Arntz,
2012) . W FELESHIWECIZHNAE, Enf
BB S0 O B A DG DX R CAZ AR DG X, PRI,
ARHAT LIXS S E S AR ZHLTISCE 28K .

R LT, BRG] LATE I 2 S SR
IBRME, ERRENEREE R T.OR
BREITHONE, WESCRAES . ARAIN
HEG BB UE T 5010 RRRE, (HES
5] DL A4 19 8 X (Kindt et al., 2007 ) , A
WEREHE WS R A TRZR8CR (Nitta et al,
2019) o IXAIREREH T ESHD MHNEE T E
TG SEE OIS, SRR R
PO S, H A ARV B BRI, K
HeAH T AT LA — 25 LA PR 7 0 T IH 1R ZMEL Y
R

5 RE5REE

R —FP R WIS S, W) iz s
B AEECEEE . R AR S R A, R R
BN FEE 2 R4 (Borkovec, 1985) , {2 ATk
OB LG N DA ]2 £ PR DGR A LA AR 0o B
B A A AR T, s A
RN R A IERSZ R N o O BB T SR 256 5
FCIBATRAUIG X, WLSE B J2F0 NAC 455 b,
OB AT DI I SO AR 2 ) P A5
AFGERME IS HRANZA; E, ERTOHEER
RAYT T, B RS SA BT IR Ht,
OB EEGO0TA EORH GG P 0 1) e A A S L) B T
WHAEEMEH, S5 0HERAR GRS, £k
PIWFFE AT LAGE TR AE LN J LA 7 1

B—, REOHBEZAEREZ PR ZL
il REMTT A, BARMT T e R s
F R OREIRZ — (Struyfet al., 2018 ) . RYHEIZ 1L
SZFLEEZNEW, B, RAMICICRREE
KMNAK KR Q157 PEiciZ (Blackwell, 2021;
McEvoy et al,, 2022 ) , XMz 5.0 E L5
PERVA S 1547 K (Lewis et al,, 2013) o Ik, W5
DI G5 ARz A 6 R A
LRSS EABA A RIE, OHEL S A
SR R AT BE A U PR TR Sl , R
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H AT OS2 M EZ AL AL AT RE
AT AR 4 5 RME AL Z ] R i 2 1L
WA, DURIT IR AN T P00 SR DR s

5, ORI O R AE T IRME IR A R
H R 2L o OB G —Fh N ERAE A s A
5, EW LR E S, BT S
IR 2 e i, ISR B, XL K )2 A T
TPk 0 A 2 RGN (rTMS ) REEREAIRIR A
PETE 25 93 5 (Herz et al,, 2022) , I H., g%}
PUSE R JZ RN, AN A T e 25 [ 55, AT L
REA O 2 n AR Bt S OHAB 2652 ( Agren et al,
2023) o BRULZAL, FEIRAERLGE R R X0 P S
M A 6tk L, AT DA — 2D R A S M i A Rz o
( dorsolateral prefrontal cortex, DLPFC ) 5 & 7E 1
WO BER LR . DLPRC 1516 5 11 4%
FNCAZ it R ) BB R DL e A 2 £ R A
BIT Y B S 284k ( Santos et al., 2019 ) , £
XL X AT REAE M A E AT R rhh 805 JCHE A
to, HARRE, DLPFC 2515450, ik /g
FTF G 25 0 g FIHS B EAZ BT 5 ( Behrendt,
2013; Fernandez-Ruiz et al., 2019; Ganella et al., 2017;
Han et al., 2023; Oliva et al., 2020; Schneider et al.,
2017) . XM, DLPFC Fli e Ab 3 FL 2R il
FOFIE LM IR O B R h R R O E .
R, RAYEOHEE S AR A2 IE
SR RGBS ZM ™4 (Malcolm et al.,
2015) , iXiE—2RRIE Tk S X AR O PR S
FEPE, UL, i TMS S54RI DLPFC 193
3, ATREMRIEE I S R T6e, DTS R 25 )
PR GBS A BRI L, ARG 28 R AT
WS ERE—FBIARY T AR

5= BRAESDHEEZAR A, 7R
FEAAIE OO R, A2 R RS
i B3 4= 5y (Pearson et al., 2011 ) . #K1fj, £ EAH
KAG M AT MARRIEEA T L2 B S g T,
AU MR B N AE AR SR RS P A AR S O R
% (Pearson & Westbrook, 2015 ) . #Rifi, Bfi1HE1E
SO RSO B E R AT AR, NN S EOE
Z By M EE 4T A (Holmes et al., 2009; Schneider et al.,
2018) , Wt REZ AR AR ( Gagnepain et

al., 2017; Starr & Moulds, 2006 ) . LA, AMAF5EAT

DL B AT R AR AR SRR O BB R A sh R, L)

P2 A AR R Tk

SV, TR AR AR RS M R AR S R

TE AN T AR AR OGO BH N A I0TS 25 5% 5o

TR RN, X FROE RGO BB R I, AT

FRAMA, A AR A8 A0 A2 A A ] B 5 5 iR

1% (Tomasino et al., 2024 ) . #X1Mi, 99 —TiWF%E

N, TEEZREE IR, BURE G S A TR

NFEAR UL HT A B )2 B9 30 B /D ( Burkhardt et al.,

2019) o XA JE Al eI ARG T A ANl 2

ARAMFTE AT TRATRDHEE R A 5 £ AR SRS Pl B A

BFIE O BE R AR P R IX 25 T REZE 5+

OB BRI T T SRR S

S 3k
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Abstract Anxiety is a prevalent emotional disorder that can be divided into several subtypes, including generalized anxiety disorder, social anxiety

disorder, and panic disorder, all of which are characterized by fear as the primary emotional component. Mental imagery, a complex cognitive

phenomenon, is characterized by the generation of sensory representations in the absence of direct sensory input, and is particularly relevant to the

study of visual perception and its associated neural correlates. The current review examines the role of visual mental imagery in the context of fear and

anxiety, its neural underpinnings, and potential therapeutic applications.
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The discussion of the relation between mental imagery and fear begins by examining the impact of mental imagery on fear with respect to its
defining attributes, neural substrates, and the temporal course of its manifestation. Research has revealed that mental imagery, serving as a "simulation"
akin to actual visual perception, engages a multitude of brain regions that are identical to those activated during genuine sensory experiences.
Consequently, this mental simulation exerts equivalent effects on the induction and modulation of fear responses. The neural underpinnings of this
phenomenon implicate a complex interplay between the sensory cortices. Visual mental imagery is known to engage the primary visual cortex (V1, V2,
and V3), with a robust body of neuroimaging research highlighting the similarities in neural activation patterns between actual visual perception and
mental imagery. The vividness and modifiability of mental imagery are critical in shaping emotional responses, particularly fear, which is a cardinal
feature of various anxiety disorders. Individuals with anxiety-related conditions may exhibit exaggerated fear responses to innocuous stimuli due to
the involuntary generation of threatening mental images that are closely linked to their core fears and can provoke both physiological and emotional
responses. The neural substrates of mental imagery have been extensively investigated, with studies demonstrating that the primary visual cortex is
involved in processing both actual visual stimuli and mental imagery. The cortical surface area of V1 has been found to be negatively correlated with
the intensity of mental imagery, suggesting a role in the modulation of imagery vividness. The temporal dynamics of mental imagery have been studied
using event-related potentials (ERPs), revealing early neural activities associated with face recognition, such as the N170 component, which occurs
around 170ms post-stimulus onset. The integration of top-down imagery signals with bottom-up perceptual signals is reflected in the P2 component
(200ms-260ms). Furthermore, the early posterior negativity (EPN) and late positive potential (LPP) components have been implicated in the emotional
response associated with mental imagery, with enhanced activity observed during the processing of negative mental imagery.

Additionally, the recruitment of other brain regions, such as the hippocampus and amygdala, during mental imagery processing points to
a distributed neural network underlying the generation of imagery related to fear. Mental imagery has been shown to influence the acquisition,
generalization, and extinction of conditioned fear responses. Fear conditioning, a well-established paradigm in the study of fear and anxiety, involves
the pairing of a neutral stimulus (CS) with an aversive stimulus (US), leading to the development of a conditioned response (CR) to the CS in the
absence of the US. Research has indicated that mental imagery can facilitate the acquisition of fear, with the imagined presence of a threat capable of
eliciting a fear response similar to that provoked by actual perception. Moreover, fear acquired through perception can generalize to mental imagery,
thereby perpetuating the cycle of fear in individuals with anxiety-related disorders. Subsequently, clinical interventions utilizing mental imagery, such
as imaginal exposure and imagery rescripting, have demonstrated efficacy in the treatment of anxiety-related disorders. Imaginal exposure involves
the repetitive presentation of fear-related mental images to attenuate the distress associated with fear memories. Imagery rescripting allows individuals
to alter the narrative of traumatic memories by envisioning a new, safer outcome, thereby modifying the emotional significance of the memory. Both
approaches have shown promise in reducing fear and improving symptoms associated with anxiety-related disorders.

Finally, acknowledging the limitations of current research within the conditioned fear paradigm, the discussion shifts towards the potential for
future studies to further explore the neural mechanisms and clinical interventions related to fear learning from the perspective of mental imagery. This
approach could provide novel insights into the intricate interplay between mental imagery and fear, offering a more comprehensive understanding of
the cognitive and neural processes that underlie fear conditioning and its modulation. By leveraging the unique advantages of mental imagery as a
research tool, future studies can contribute to the development of more targeted and effective therapeutic strategies for the treatment of fear-related
disorders, ultimately enhancing the effectiveness of clinical interventions and improving patient outcomes.

In conclusion, mental imagery represents an important avenue for understanding and treating anxiety-related psychological conditions. The
vividness and malleability of mental imagery, its neural correlates, and its impact on fear learning and extinction offer valuable insights for the
development of targeted therapeutic interventions. Future research endeavors should focus on delineating the neural mechanisms underlying mental
imagery in the context of fear generalization and extinction, investigating the effects of vivid mental imagery on fear, and examining the differential
neural activation patterns between individuals with anxiety-related disorders and healthy controls during the processing of fear-related mental
imagery. These investigations have the potential to enhance our understanding of the role of mental imagery in fear and anxiety, thereby informing the
development of more effective treatment strategies.

Key words mental imagery, fear conditioning, imaginal exposure



