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[Abstract] Posttraumatic stress disorder (PTSD) is a severe mental disorder triggered by traumatic
events. Its core clinical symptoms include intrusive memories, avoidance behaviors, negative alterations in
mood and cognitive disorder, and hyperarousal. These symptoms are closely associated with aberrant neural
circuitry involving the amygdala, hippocampus and prefrontal cortex. However, current pharmacological and
psychological interventions are constrained by limited efficacy, poor compliance, and undesirable side
effects. Given the high safety, strong reproducibility, and high patient acceptance, non-invasive electrical
and magnetic neuromodulation techniques have emerged as a research focus for improving cognitive
impairment in PTSD. This paper reviews the advancements in applying transcranial electrical stimulation
(TES) and transcranial magnetic stimulation (TMS) to alleviate cognitive impairment in PTSD, and discusses
the potential value of their combined use with psychological therapies. It aims to provide new perspectives
for the clinical application of neuromodulation technique in treating cognitive impairment in PTSD.
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Figure 1 The pathophysiological connectivity among brain regions related to PTSD.
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Table 1. Clinical studies on TES improving cognitive impairment in PTSD
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Table 2. The summary of clinical studies on TMS improving cognitive impairment in PTSD
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PEHIME Y FifEd controlled cortical impact(CCI)
NE#RFZ 5T orbitofrontal cortex(OFC)
Yok & % diffusion tensor imaging(DTI)
ROk B 2T 4 AR B AR
diffusion tensor tractography(DTT)
WHE  locus coeruleus(LC)
Ji% Z R T I B tyrosine protein kinase B(TrkB)
1% IR P45 3, tyrosine kinase domain(TKD)
SEARSE 1o Ji HL 1
s P65 S8R0 40 i 7 388 o A o
Clinician-Administered Posttraumatic Stress Disorder Scale
(CAPS)
MU ANT  traumatic brain injury(TBI)
I gl E  follicle stimulating hormone(FSH)
ik wh &% A 4% impulse generator(IPG)
18 B HL 7 slow cortical potential(SCP)
5 [ A P22
American Spinal Injury Association( ASIA)
5 [EHE PR332 W7 5 BT T A 5 i
Diagnostic and Statistical Manual of Mental Disorders Fifth
Edition(DSM-V )

FE SRR
Food and Drug Administration(FDA)

R P 2 I s 5 e 22 T o
diffuse leptomeningeal glioneuronal tumor(DLGNT)
R E P22 R vagus nerve stimulation( VNS)
10K AT 10 Meter Walk Test(10MWT)
W JE 5 328 0 ) 0 1 15 T 1) 4
Minnesota Living with Heart Failure Questionnaire
(MLHFQ)

XEVGPER  refractory epilepsy(RE)
MEVAERS #143 ZL0E  treatment-resistant schizophrenia(TRS)
METR P 5 30 i

stereo-electroencephalography (SEEG)
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treatment resistant-obsessive compulsive disorder(TR-OCD)
MEJGPE LI refractory angina pectoris(RAP)
MEVEPEANARAE  treatment-resistant depression(TRD)
fii#l4% 0 brain-computer interface( BCI)
i BRIA 2% default mode network (DMN)
IR TR A A deep brain stimulation(DBS)

i 5 o 2 SR A
brain-derived neurotrophic factor(BDNF)

MIEITEE mesial temporal lobe epilepsy(mTLE)
AN %5 B2 B medial prefrontal cortex(mPFC)

WAIET AR S medial forebrain bundle(MFB)

N#ERFTAE  anterior limb of the internal capsule(ALIC)
WU temporal lobe epilepsy(TLE)

AL NEPR2 New York Heart Association(NYHA)
Bz J5 A B R corticospinal tract(CST)

2 J5E-SCARAK - Fr i - B2 5

cortico-striato-thalamo-cortical (CSTC)
VC 2% #R IR R B HE 4L Pittsburgh Sleep Quality Index(PSQI)
ik AR T [
JOFNEAAT Hty [ul
A%k K2 5t prelimbic cortex(PLC)
Wi Bt prefrontal cortex(PFC)
5- 3% 5-hydroxytryptamine(5-HT)
B ENUBEZEPEEUN  juvenile myoclonic epilepsy(JME)
WK subthalamic nucleus(STN)
FEMNE# G posterior subthalamic area(PSA)
i F a1 %% ventral intermediate nucleus( Vim)
FJWHET#%  anterior nucleus of the thalamus(ANT)
W B inferior thalamic peduncle(1TP)
Te i op e h B -5 B R 1K

center median-parafascicular complex( CM-Pf)
PN general epilepsy(GE)
AT VRS - AR R AR

generalized tonic-clonic seizure( GTCS)
TR PR A e bR 3 B0

generalized paroxysmal fast activity(GPFA )

subcallosal gyrus(SCG)
subcallosal cingulate(SCC)



