Analysis of Traditional Scalp Acupuncture Point Locations as Local
Cortical Region and Functional Network Node Targets in Non-Invasive
Brain Network Neuromodulation

Section 5 - The Temporal Lobe

Douglas S. Wingate

Abstract

Background/Objective: Non-invasive neuromodulation techniques have increasingly been utilized and investigated as potential
treatment approaches for neurological and psychiatric disorders. Increasing evidence supports the possibility of non-invasive
neuromodulation affecting larger scale brain networks rather than just local stimulation targets. In this article, this concept and
implications thereof are explored within the context of traditional acupuncture points located on the scalp and their cortical region
correlates.

Method: This article addresses the conceptual framework of traditional acupuncture point locations on the scalp as potential
local cortical region and/or neural network nodes of non-invasive neuromodulation modalities and may expand existing
understanding of the influence of scalp acupuncture points based on these network connections. Studies that support this
hypothesis are provided followed by an exploration of functionally and structurally connected brain parcellations elucidated by
connectomic mapping and correlations with traditional acupuncture points. In this installment cortical regions of the temporal
lobe are explored.

Main Results/Conclusion: Studies stimulating brain regions by various non-invasive methods including manual and laser scalp
acupuncture, repetitive Transcranial Magnetic Stimulation (rTMS), and transcranial Direct Current Stimulation (tDCS) offer
evidence of underlying neuromodulatory mechanisms and clinical therapeutic effect in cases of various neuropathologies. These
effects have evidence to support that in addition to local cortical region responses; structural and functional brain network
modulatory influence including influence upon deeper brain structures, have been demonstrated. In light of this evidence, it is
proposed that applying a network perspective to non-invasive transcranial stimulation may lend a broader understanding of
therapeutic potential in using these techniques.

Keywords: scalp acupuncture, connectome, neuromodulation, brain networks, brain hubs, temporal lobe



STS Areas

Area STSda

(Superior Temporal Sulcus dorsal anterior)

Location:
On the anterior half of the lateral face of the STG and the anterior half
of the superior bank of the superior temporal sulcus

Functions:

-The STS in general has been implicated in theory of mind

-The STS is also involved in motion processing, speech processing,
and facial processing

-STS exhibits even stronger activation with combined audio and visual
stimuli indicating a role in audiovisual integration.

-STSda, STSva, STSdp, and STSvp may be categorized as belonging
to an auditory association cortex

-Primarily implicated in speech processing

-Activated in language-related task contrasts

Compared to STSva: greater activation in motor tasks and less
deactivation in tasks involving reward processing and decision making

Functional Connectivity:

Frontal lobe: 9m, 45, 47L, SFL, 55b

Insula opercular area: STV, PSL, A5, STGa
Temporal lobe: STSva, STSvp, STSdp, TGd, TE1a
Parietal lobe: PGi, 31pd

White matter connections:

Structurally connected to the arcuate/superior longitudinal fasciculus
(SLF), middle longitudinal fasciculus (MdLF), and the “u” fibers of the
occipitotemporal system. In some individuals, the STSda may also
connect to the superior temporal terminations of inferior longitudinal
fasciculus (ILF), though this is inconsistent across individuals and
difficult to distinguish from the superior tracts of the MdLF.
Arcuate/SLF tracts wrap around the Sylvian fissure projecting toward
the frontal lobe to terminate at FOP1, FOP3, and FOP4. MdLF tracts
project through the temporal lobe to end at V1, V2, V3, and V4.
Local short association fibers include “u” fibers of the occipitotemporal
system that connect to TGd, STSva, and A5

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:
GB5 (A5) GB6 (STSdp/STSva/STSvp/TE1a)
GB16 (FEF) GV23 (9m)

Structurally Connected Acupoints:
GB5 (A5) GB6 (STSva)
GV18 (V1/V2)

SFL
social interaction settings, story listening

om
monitoring spatial information

31pd
semantic and episodic memories
Working memory of bodies and faces

V3
perception and integration of global motion

V2.

Visual integration of V1 information
Differentiating stimulus and background
Vi

Rudimentary visual input, motion detection
Directional and spatial integration

TGd
social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind

Area 55b
language processing

FOP3

language and lexical retrieval

-OP4.
information processing, cognitive control language and lexical retrieval

Area 45
part of *Brocas complex*

Visuospatial attention changes A5
Redirecting attention towards relevant stimuli perceptual and conceptual acoustic sounds
STV- Area 47L
Emotional/cognitive control, processing language production and semantic processing
part of "Broca's complex"
STSdp
motion processing, audiovisual STGa .
integration, facial processing perceptual/conceptual acoustic processing
STSda
motion processing, audiovisual
integration, facial processing
STSva
speech processing, primary language tasks

Language comprehension:
Story-math secondary contrast

TEla
interpretation of complex semantic information

V4
texture, patterns, form, and color perception



Area STSdp

(Superior Temporal Sulcus dorsal posterior)

Location:
On the posterior half of the lateral face of the STG and the posterior half
of the superior bank of the superior temporal sulcus

SFL
Social interaction settings, story listening

spatial information
m
monitoring spatial information

semantic and episodic memories
Working memory of bodies and faces

Functions:

-The posterior portion of the STS is primarily involved in motion
processing, audiovisual integration, and facial processing s
-The posterior half of STSdp (like the posterior half of STSvp) is strongly Q\\/,
activated in the story-math secondary contrast, indicating a role in

language comprehension

-Responds more strongly than STSvp to primary language tasks and to observation, imitation, m-nomeuvons;ss:grﬁ
social cognition and motor tasks information processing, cognitve <qri

Gd
social/emotional processing (auditory, olfactory, visual
stimul), facial recognition, theory of min

Area 55b
language processing

IFlp

auditory memories, crossroads between
bottom-up and top-down processing in |ateral PFC
IFJa

auditory memories, crossroads between bottom-
up and top-down lateral PFC processing

FSp

auditory memory retrieval

Emotional/cognitive control, processing 244
PGi guides verbal and manual action from abstracts
Visuospatial attention changes

Redirecting attention towards relevant stimuli perceptual and conceptual acoustic sounds

FunCtional conneCtiVity: expectation incongruity, reward, s;;;?::‘)/ Q?rta:fs'Broca‘s complex”

Frontal lobe: 9m, 8BL, 44, 45, 47L, IFSp, SFL, 55b noton processing g SSP g rocucion ang e processing
Insula opercular area: STV, PSL, A5, STGa esen acklprce PR, ool e
Temporal lobe: STSva, STSvp, STSda, TGd Stony-meth Socandiry comtian STSdEIs;:pwa}/:onceplual T —

motion processing, audiovisual
integration, facial processing

Lateral occipital lobe: TPOJ1
Parietal lobe: PGi, 31pd

White matter connections:

Structurally connected to the “u” fibers of the occipitotemporal system
and the arcuate/SLF. Arcuate/SLF tracts wrap around the Sylvian fissure
projecting toward the frontal lobe and turn medially to terminate at 44,
FOP4, IFJa, IFJp, and IFSp.

Local short association fibers include “u” fibers of the occipitotemporal
system that connect to STSda, STSva, STSvp, PSL, and PF

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:

BL3 (8BL) GB5 (A5)
GB6 (STSda/STSva/STSvp) GB16 (FEF)
GV22 (8BL) GV23 (9m)

Structurally Connected Acupoints:
ST8 (IFJp) GB6 (STSda/STSva/STSvp)



Area STSva
(Superior Temporal Sulcus ventral anterior)

Location:
on the anterior half of the inferior bank of the superior temporal sulcus

Functions:

-Primarily implicated in speech processing

-Activated in the story-math contrast as well as in primary language tasks
Compared to STSda: less activated in motor tasks and more deactivated in tasks
involved with reward processing and decision making

Functional Connectivity:

Frontal lobe: 8AV, 8BL, 8AD, 9a, 9m, 45, 47s, 47L, 10d, 10r, 10v, SFL
Temporal lobe: STSda, STSvp, STSdp, TGd, hippocampus, TE1a
Parietal lobe: PGi, 7m, d23ab, 23d, 31pv, 31pd

White matter connections:

Structurally connected to the MdLF, “u” fibers of the occipitotemporal system and
the arcuate/SLF. Arcuate/SLF tracts wrap around the Sylvian fissure projecting
toward the frontal lobe and turn medially to terminate at 44, IFJa, 6r, and 43.
MALF fibers course through the temporal lobe to end at V1, V2, V3, V4, and V3a.
This tract may involve superior portions of the ILF. Local short association fibers
include “u” fibers of the occipitotemporal system that connect to STSda, STSdp,
STSvp, PSL, PFm, and PF

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:
BL3 (8AD/8BL)

GB6 (STSda/STSdp/STSvp/TE1a)
GV22 (8BL)

BL4 (BAD/8AV)
GB15 (8AD/8AV)
GV23 (9m/10d)

Structurally Connected Acupoints:
GB4 (area 43/6r)

GB18 (PFm)

GV18 (V1/V2)

GB6 (STSda/STSdp/STSvp)
ST8 (6r)

23d
working memory processing of place,
body, tool, and face images

working memory processing of body images SFL

recognizing e"“’"""a"’:“e‘ social interaction settings, story listening

working memory of body and faces’ 8BL s
3 il information

semantic and episodic memories

m
Working memory of bodies and faces monitoring spatial information

10d
‘episodic and working memory

processing of place, bod
toc
abstract cognitive function

ol, and face images

V3A
motion-selective visual perception
attention, concentration,

perception and integration of global motion Sorking memory

V.
e : . ) 10v
Visual integration of V1 information . . .

Differentiating stimulus and background behavioral decision-making
vi
I input, motion detection

Rudimentary vi
Directional and spatial integration

TGd

social/emotional processing (auditory, olfactory, visual

stimuli), facial recognition, theory of mind

Area 43

‘motor activities re: swallowing
BAV

interpretation of complex visual
information and attention
A

PF. integrating peripheral vision and audition
observation, imitation, mirror neuron system 61
PFm language processing
nonspatial attention tasks, decision making, IFla
rule change during visually guided attention
syntax, attentional processing,
Working memory, risk-related tasks

auditory memories, crossroads between bottom-
up and top-down lateral PFC processing

PSL reestablishing executive control
information processing, cognitive control during automatic behaviors

PGi

Visuospatial attention changes

Redirecting attention towards relevant stimuli

ea
guides verbal and manual action from abstracts

part of *Broca's complex"
Area 47L
language production and semantic processing
part of ‘Broca's complex”
STSvp Area 475

Language comprehension: language production and semantic processing

Story-math secondary contrast part of "Broca's complex®
STSda
motion processing, audiovisual
integration, facial processing

motion processing, audiovisual
integration, facial processing

V4’
texture, patterns, form, and color perception



Area STSvp
(Superior Temporal Sulcus ventral posterior)

Location:
on the posterior half of the inferior bank of the superior temporal sulcus

Functions:

-The posterior half of STSvp (like the posterior half of STSdp) is strongly
activated by the story-math secondary contrast, indicating a role in
language comprehension

-Compared to STSva: does not respond as strongly to primary language
tasks, and is less active in social cognition and motor tasks

Functional Connectivity:

Frontal lobe: 8AV, 8BL, 8BM, 8C, 9a, 9p, 9m, 44, 45, 47s, 47L, a47r, IFSP,
d32, 10v, SFL, 55b

Insula opercular area: PSL

Temporal lobe: STSva, STSda, STSdp, TGd, hippocampus, TE1a, TE1m,
TE1p, TE2a

Parietal lobe: PGs, PGi, 7m, POS1, d23ab, 31pv, 31pd

White matter connections:

Structurally connected to “u” fibers of the occipito-temporal system and the
arcuate/SLF. Arcuate/SLF tracts wrap around the Sylvian fissure projecting
toward the frontal lobe to turn medially and terminate at 6r, IFJp, IFJa,
FOP2, FOP3, FOP4, and 44. There are posterior projections from the
arcuate/SLF as it wraps around the Sylvian fissure to terminate at the
inferior parietal lobule at PF, PFm, PSL, PGi, and STV. Local short
association fibers include “u” fibers of the occipitotemporal system that
connect to STSdp, STSva, TE1p, TE1m, PF, PFm, PSL, PGi, and STV

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:

BL3 (8AD/8BL/9P) BL4 (8AV)

BL5 (8AV) GB6 (STSda/STSdp/STSva/TE1a/TE1m)
GB7 (TE1m/TE1p/TE2a) GB8 (TE1p)

GB14 (a47r) GB15 (8AV/8C)

GB16 (FEF) GB18 (PGs)

TW22 (TE2a) GV22 (8BL)

GV23 (9m)

Structurally Connected Acupoints:

GB4 (6r) GB6 (STSdp/STSva/TE1p)
GB7 (TE1m) GB18 (PFm)

ST8 (6r/IFJp)

working mermory processing of body mages
recognizing emo(lona\ faces

working memory of body and saces
31

semantic and episodic memories
Working memory of badies snd faces

processing of loce, body,
and face images

POS1
scene comprehension

Hippocampus

IF)
auditory memories, crossroads between
bottom-up and top-down processing in Iateral PFC

language pmcessmg
PF
observation, imitation, mirror neuron system
PSL
information processing, cognitive control
PFm,

nonspatial attention tasks, decision making,
rule change during visually guided attention
yntax, attentional processing,
Working memory, risk-related tasks
PGs
Visuospatial attention changes
Redirecting attention to relevant stimuli
PGi
Visuospatial attention changes
Redirecting attention to relevant stimuli

STV.
Emotional/cognitive control, processing
STS:

motion processing, audiovisual
integration, facial processing

Language comprehension:
Story-math secondary contrast
TE1p
visual working memory
TEIm'
visual working memory

TE2a
visual working memory

Sebial interaction settings, story lstering
‘Spatial information
coordinating and coding visuospatial information
monitoring spatial information
D32

evaluation of reinforcement and punishment
i soc:a\ information

Doavioral decision-making

TGd
social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind

Area 55b
language processing

interpretation of complex visual information and attention
c
interpretating complex visual information and attention

audllury memories, crossroads between bottom-
up and top-down lateral PFC processing

reestablishing executive control during automatic behaviors

\ 2 S
b

Sudtory memory retrival

reestablishing exccutive control during automatic behaviors
gmdes verbal and manual action from abstracts
pert oBroca's complor®
Sarolled semanic rtrival
Area 4
Broca's complex - speech/semantic processing
0P4
language and lexical retrieval
Area
Broca's complex - speech/semantic processing
0P3
language and lexical retrieval

da
motion and facial processing, audiovisual integration

STsva
speech processing, primary language tasks

TEla
interpretation of complex semantic information




Area TE1a (Temporal Area 1 anterior)

Location:
on the anterior third of the lateral face of the middle temporal gyrus
up to the edge of the inferior temporal sulcus

SFL
310w social interaction settings, story listening
working memory of body and faces BL

31pd spatial information
semantic and episodic memories om

Working memory of bodies and faces monitoring spatial information
7 10d

F t procetssir‘\g oldp(lace,b bo:y, \ egis{odif angd vz_ovk\'ng rr‘\_emory
unctions: ool and e mages bt conie uncion
. . . " Visual integration of V1 information 2 attention, concentration,
- The inferior temporal area (TE) is thought to be the final stage of iforantating imutus ond bsckaround | Jorking memory
. . . . udimentary visual input, motion detection behavioral decision-makin
the ventral visual processing pathway, therefore likely responsible A ‘Dﬁemna‘apmfsvat‘ia'H*ﬁe?ra:w" 824 Sfinermal and ext g, e
for processing and representing information about complex visual rapid amooding oSy nal Covtex emetional expression and motivtion

consolidation of memory

objects

-TE is also important for short term maintenance of visual object GBSERANGH, U, HGF Ao S mgg;e'a“"" ofcomplex vistalnfomadon endaention
information as part Of Working memory information processing, cognmve::fvsoLl ‘mii::::::Z‘:x’::j:r::i:::j:’:g automatic behaviors
-Both TE1 and TE2 are thought to be primarily unimodal visual Jonsbelial susptiontasKs Geclslenmaking, i Eanos eerbal o manisl sction ot abstracts

areas and not heavily involved with processing of audio or WO.E?n";a:(e;‘n‘é?y",“r?s"i'ré’lé‘iiiis‘?f; ~ 3 Fesstablishing executive control duing automatic behaviors
somatosensory inputs Redirecting Snanton i selevans S . ) “f ] Pt of Broca's complex

PGi / Area 47L
Vistiospatial attantion changes Broca's complex - speech/semantic processing
. . . . Redirecting attention to relevant stimuli
-More active in semantic pathways than visual pathways
-Deactivated rather than activated during tasks requiring recognition
of relationships between visual objects, visual working memory
tasks, and motor activity tasks ! C TENa
interpretation of complex semantic information

-Compared to TE1m: more activation in language processing tasks O, socialfemotonal processing sutoy, offactoy, viua

stimuli), facial recognition, theory of mins

STV &
Emotional/cognitive control, processing P 5 X language and lexical retrieval
Area 475 i
Language comprehension: Brocss complex - speech/semantic processing
Story-math secondary contrast

language and lexical retrieval

TETm
visual working memory motion and facial processing, audiovisual integration

STSva
speech processing, primary language tasks

Functional Connectivity:

Frontal lobe: 8AV, 8AD, 8BL, 9a, 9p, 9m, a24, 45, 47s, 47L, 10d,
10v, 10r, SFL

Temporal lobe: STSva, STSvp, STSda, TGy, EC, hippocampus,
TE1m

Parietal lobe: PGs, PGi, 7m, 31pv, 31pd

White matter connections:

Structurally connected to the arcuate/SLF, “u” fibers of the
occipitotemporal system and the ILF. Arcuate/SLF tracts wrap
around the Sylvian fissure projecting toward the frontal lobe to turn
medially and terminate at 44, FOP4, and FOP3. There are posterior
projections from the arcuate/SLF as it wraps around the Sylvian
fissure to terminate at the inferior parietal lobule at PFm, PF, PSL,
and STV. The ILF courses through the inferior temporal lobe to
terminate at V1 and V2. Local short association fibers include “u”
fibers of the occipitotemporal system that connect to STSva, STSvp,
and TE1m. White matter tracts of TE1a in the right hemisphere
have more consistent connections with the MdLF.

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:

BL3 (8AD/8BL/9P) BL4 (8AD/8AV)

BL5 (8AD/8AV) GB6 (STSda//STSva/STSvp//TE1m)
GB7 (TE1m) GB15 (8AD/8AV)

GB18 (PGs) GV22 (8BL)

GV23 (9m/10d) Yintang (10v)

Structurally Connected Acupoints:

GB6 (STSva/STSvp/TE1m) GB18 (PFm)
GV18 (V1/V2) GB4 (6r)
GB6 (STSdp/STSva/TE1p) GB7 (TE1m)
GB18 (PFm) ST8 (6r/IFJp)



Area TE1m (Temporal Area 1 middle)

Location:

On the lateral surface of the middle portion of the medial temporal
gyrus. It spills across the corresponding portion of the inferior
temporal sulcus and occupies some of the superior portion of the
corresponding portion of the inferior temporal gyrus

Functions:

-Primarily related to visual pathways

-Compared to TE1a: Like TE1p, shows greater activation in the
visual working memory

-Compared to TE1p: Deactivated during language tasks and more
deactivated in theory of mind tasks

Functional Connectivity:

Frontal lobe: a47r, 8AV, 8BL, 8AD, 8C, 9p, 47L, i6-8, s6-8
Temporal lobe: STSvp, TE2a, TE1p, TE1a

Parietal lobe: PGs, PFm, IP1, 7m, d23ab, 31pv, 31pd

White matter connections:

Structurally connected to the arcuate/SLF and “u” fibers of the
occipitotemporal system. Arcuate/SLF tracts wrap around the
Sylvian fissure projecting toward the frontal lobe to turn medially
and end at 44, 45, IFJa, IFJp, and 8C. There are posterior
projections from the arcuate/SLF that terminate at the inferior
parietal lobule at PGi and PFm. Local short association fibers
include “u” fibers of the occipitotemporal system that connect to
TE1p and TE1a

Traditional Acupoint Correlates:
GB6

Functionally Connected Acupoints:

BL3 (8AD/8BL/9P) BL4 (BAD/8AV)

BL5 (BAD/8AV/i6-8) BL8 (IP1)

GB6 (STSvp/TE1a) GB7 (TE1p/TE2a)
GB8 (PHT/TE1p) GB14 (a47r)

GB15 (BAD/BAV/8C) GB18 (PFm/PGs/IP1)
TW22 (TE2a) GV22 (8BL)

Structurally Connected Acupoints:

GB6 (TE1a) GB7 (TE1p)
GBS (TE1p) GB15 (8C)
GB18 (PFm) ST8 (IFJp)

D23ab,
working memory processing of body images!
recognizing emotional faces

pv.
working memory of body and faces L
31pd — spatial information
semantic and episodic memories
Working memory of bodies and faces
™

processing of place, body,
tool, and face images

$6-8
spatial information maintenance

8AV
ion of complex visual and attention

integrating peripheral vision and audition

interpretating complex visual information and attention P "
protating comp Fip reestablishing executive control during automatic behaviors

auditory memories, crossroads between
bottom-up and top-down processing in lateral PFC
IFla
auditory memories, crossroads between bottom-
up and top-down lateral PFC processing
Area 45
part of "Broca's complex"

ad7r
controlled semantic retrieval

Language comprehension:

rea 47L
L il sl Broca's complex - speech/semantic processing

N T guides verbal and manual action from abstracts
visual working memory

TETm
visual working memory
TE
interpretation of complex semantic information

TE2a'
visual working memory

i6-8
maintenance of spatial information
P motor control infuence
nonspatial attention tasks, decision making,
rule change during visually guided attention
syntax, attentional processing,
Working memory, risk-related tasks

Visuospatial attention changes
Redirecting attention to relevant stimuli

1P1
arithmetic, face recognition




Area TE1p (Temporal Area 1 posterior)

Location:

On the posterior most portions of the middle and inferior temporal gyri
and the intervening inferior temporal sulcus. It spills onto the basal
face of the temporal lobe and extends up to the occipitotemporal
sulcus

Functions:

-Primarily related to visual pathways

-Compared to TE1a: like TE1m, shows greater activation in the visual
working memory

-Compared to TE1m: more deactivated during language tasks and
more activated during facial recognition tasks

Functional Connectivity:

Frontal lobe: 33pr, 8AV, 8AD, 8BM, 8C, IFSa, IFSp, IFJp, a47r, p47r,
47m, a9-46v, p9-46v, i6-8, s6-8

Temporal lobe: STSvp, PHT, TE1m, TE2a

Parietal lobe: PGs, PGi, PFm, IP2, IP1, IPO, 7pm, 7m, d23ab, 31a

White matter connections:

Structurally connected to the arcuate/SLF and “u” fibers of the
occipitotemporal system. Arcuate/SLF tracts wrap around the Sylvian
fissure projecting toward the frontal lobe to turn medially and end at
45. There are abundant posterior projections from the arcuate/SLF
that terminate at the inferior parietal lobule at STV, PFm, PSL, PGi,
TPOJ1, TPOJ2, and STV. Local short association fibers include “u”
fibers of the occipitotemporal system that connect to TE2a and
perirhinal ectorhinal cortex

Traditional Acupoint Correlates:
GB7 and GB8

Functionally Connected Acupoints:

BL3 (8AD) BL4 (BAD/BAV)
BL5 (BAD/8AV/i6-8) BL8 (IPO/IP1)

GB6 (STSVpP/TE1m) GB7 (TE1m/TE2a)
GBS (PHT) GB9 (PHT)

GB13 (p9-46v) GB14 (a47r)

GB15 (BAD/8AV/8C/p9-46v) GB18 (PFm/PGs/IP1)
TW22 (TE2a) ST8 (IFJp)

GV19 (7PM)

Structurally Connected Acupoints:
GB7 (TE2a) GB18 (PFm)
TW22 (TE2a)

31a,
working memory of place and body images
D23al

working memory processing of body images
recognizing emotional faces

vision motion, space, vision shape,
attention, and working memory

processing of place, body,
tool, and face images

IF)
auditory memories, crossroads between
bottom-up and top-down processing in lateral PFC

Emotional/cognitive control, processing
i
Visuospatial attention changes
Redirecting attention to relevant stimuli
TPOJ2
expectation incongruity, reward, saliency
TPOJT
expectation incongruity, reward, saliency
PHT:
conceptual/semantic knowledge retrieval
STS

vp
Language comprehension:
Story-math secondary contrast

TEp’
visual working memory
TEIm

visual working memory

TE2a
visual working memory

arithmetic, fine finger movements
F

P
nonspatial attention tasks, decision making,
rule change during visually guided attention
ntax, attentional processing,

Working memory, risk-related tasks

PGs

Visuospatial attention changes

Redirecting attention to relevant stimuli

1P1
arithmetic, face recognition

33pr

driven autonomi
visceromotor, and endocrine activity
8BM

and coding

56-8
‘spatial information maintenance
BAC

integrating peripheral vision and audition

. -4
=8B
a3

p9-46v
goal-directed higher-order cognitive processes
auditory memory retrieval
IFS:
auditory memory retrieval

-46v
goal-directed higher-order cognitive processes

paTr
processing of linguistically complex words

aa7r
controlled semantic retrieval
‘Area 4!
part of "Broca's tomplex”
Area
emotional integration, cognitive appraisals, physiological
internal states to aid in emotional regulation

i6-8
maintenance of spatial information
motor control infuence

PO
mental arithmetic




Area PHT

Location:

On the anterior portions of the subcentral gyrus. It involves the lateral
surface of that operculum as well as the inferior surface that faces the
Sylvian Fissure

Functions:

-The posterior middle temporal gyrus is involved in processes related
to the controlled retrieval of conceptual knowledge, while the anterior
gyrus is involved in the automatic retrieval of specific semantic
information

-In contrast to the other parcellations of the lateral temporal cortex and
temporal pole (TE1p, TE1m, TE1a, TE2p, TE2a, TGy, TGd, and TF)
that are all strongly associated with the task negative network, PHT is
strongly associated with the task positive network

-Deactivated during language recognition tasks (like TE1p)

Functional Connectivity:

Frontal lobe: IFSa, IFJa, IFJp, 6a, 6ma, 6r, 46, 9-46d, p9-46v, p47r,
FEF, PEF, SCEF, a24pr, p24pr, p32pr, 33pr, 23c, 5mv

Insula opercular area: FOP1, FOP3, FOP4, FOP5, 43, PFcm, 52, MI,
Pol1, Pol2

Temporal lobe: TE1p, TE2p, PHA3

Parietal lobe: AIP, MIP, VIP, LIPy, LIPd, IPS1, IPO, IP1, IP2, PF, PFop,
PFt, PGp, 7PC, 7pm, 7AL, 7PL, PCV, DVT

Occipital lobe: V1, V2, FST, PH, TPOJ2

White matter connections:

Structurally connected to the arcuate/SLF. Arcuate/SLF tracts wrap
around the Sylvian fissure projecting toward the frontal lobe and turn
medially to end at 44, IFJa, IFJp, and IFSp. There are abundant
posterior projections from the arcuate/SLF that terminate at the
inferior parietal lobule at PGs, STV, PFm, PGi, TPOJ1, and TPOJ2

Traditional Acupoint Correlates:
GB8 and GB9

Functionally Connected Acupoints:

BL4 (9-46d/Area 46) BL6 (6a)

BL7 (7AL) BL8 (IPO/IP1IPS1)
GB4 (Area 43/6r) GB5 (Pol2)

GB7 (TE1p/TE2p) GB8 (TE1p)

GB9 (PH/FST) GB13 (p9-46v)
GB15 (p9-46v/Area 46) GB16 (FEF)
GB18 (AIP/LIPV/IP1) TW20 (TE2p)
ST8 (6r/IFJp) GV18 (V1/V2)
GV19 (7TPM) GV21 (SCEF)

Structurally Connected Acupoints:
GB18 (PFm) ST8 (IFJp)

23¢
visuospatial and body orientation
5mv,
somatosensation and motor response
self-processing and consciousness
7Pl
vision motion, space, vision shape,
attention, and working memory
DVT-
focusing on socially interacting objects
V2

Visual integration of V1 information
Differentiating stimulus and background

V1
Rudimentary visual input, motion detection
Directional and ‘spatial integration

observation, imitation, mirror neuron system

om
vocabulary, semantics, articulation
PGi.

Visuospatial attention changes
Redirecting attention to relevant stimuli

STV-
Emotional/cognitive control, processing
PGi

moral decisions, egocentric perspective
TPOJ2
expectation incongruity, reward, saliency

TPOJT

expectation incongruity, reward, saliency

FST

visual information integration
conceptual/semantic knowledge retrieval

PH

integrating “place-specific” visual information
TEIp!
visual working memory

POI1, Area 52

processing sensory inputs

Area 43
motor activities re: swallowing

PFm.
nonspatial attention tasks, decision making,
rule change during visually guided attention
syntax, attentional processing,

Working memory, risk-related tasks

u
attention and eye movement, hand movements
LIPd
saccade coordination, maps contralateral spaces
VIP:
Visual motion detection, auditory movements,
vestibular and tactle movement processing |

Il

arm-reaching, prehension

7PL

vision motion, space, vision shape,
attention, and working memory,

P
place/scene recognition

TE2p.
visual theory of mind and motor tasks

ma
visual instruction cues, story listening

SCEF

directs primary oculomotor centers in goal-directed behavior

p32pr
stimulus and response selection re: attention
for linguistic and sensory information

a24pr
cognitive response selection, word/sentence selection

i driven autonomi
visceromotor, and endocrine activity

p24pr
stimulus and response selection
during cognitively demanding tasks

informational cues with a particular body movement

FEF
intentional saccade triggering

reflexive saccades

3

crassroads between bottom-up and top-down processing
a

crossroads between bottom-up and top-down processing
a
goal-directed higher-order cognitive processes
goal-directed higher-order cognitive processes
9-46d

goal-directed higher-order cognitive processes
conscious, active control of planned behavior

p::c’essing of linguistically complex words
‘a\udaltory memory retrieval

\p 2udjtory memory retrieval

guides verbal and manual action from abstracts
language and lexical retrieval

language and lexical retrieval

\ Jenguage and lexical retrieval

sensation, ANS control, awareness, self-recognition,
Potime perception, and perceptual decision making

processing sensory inputs

TAL
self-centered mental imagery

t
action observation, imitation, mirroring
AP
grasping activity, object recognition

arithmetic, fine finger movements

1P
arithmetic, face recognition

PGs
Visuospatial attention changes
Redirecting attention to relevant stit i

1PO

mental arithmetic

1PS1

Object constancy/permanance
Top-down spatial attention



Area TE2a (Temporal Area 2 anterior)

Location:
On the anterior of the inferior temporal gyrus, the anterior half of the
inferior sulcus, and the lateral bank of the occipitotemporal sulcus

Functions:

-Primarily related to visual pathways

-Similar functionally to TE1m including activation in the visual working
memory secondary contrast and deactivation in language tasks
-Compared to TE1m: less activation in visual working memory tasks
and less deactivation during language tasks.

Functional Connectivity:

Frontal lobe: 8AV, 8BL, 8C, a47r
Temporal lobe: STSvp, TE1m, TE1p
Parietal lobe: PGs, PGi, PFm

White matter connections:

Structurally connected to the arcuate/SLF and ILF. ILF projections are
inconsistent across individuals. Arcuate/SLF tracts wrap around the
Sylvian fissure projecting toward the frontal lobe and turn medially to
terminate at 6r, 6v, 8C, p9-46v, IFJa, IFJp, and IFSp. There are
posterior projections from the arcuate/SLF that terminate at the
inferior parietal lobule at PF and PFm. Local short association fibers
connect to TE1p and TGd

Traditional Acupoint Correlates:
GB7 and TW22

Functionally Connected Acupoints:

BL3 (8BL) BL4 (8AV)

BL5 (8AV) GB6 (STSvp/TE1m)
GB7 (TE1m/TE1p) GB14 (a47r)

GB15 (8AV/8C) GB18 (PFM/PGs)
GV22 (8BL)

Structurally Connected Acupoints:

GB4 (6r) GB7 (TE1p)

GB8 (TE1p) GB15 (8C/p9-46v)
GB18 (PFm) ST8 (6r/6v/IFJp)

observation, imitation, mirror neuron system

PF

nonspatial attention tasks, decision making,

rule change during visually guided attention

ntax, attentional processing,

Working memory, risk-related tasks
PGs.

Visuospatial attention changes
Redirecting attention to relevant stimuli
PGi

Visuospatial attention changes
Redirecting attention to relevant stimuli
STSvp

Language comprehension:

Story-math secondary contrast

TEIp
visual working memory

TEIm
visual working memory

TE2a
visual working memory

8BL
spatial information

TGd
social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind

6v
/premotor cortex-motor tasks based on visual cues

interpretation of complex visual information and attention
c

IFSp
auditory memory retrieval

crossroads between bottom-up and top-down processing

controlled semantic retrieval

IFlp
\s Crossroads between bottom-up and top-down processing
language processing




Area TE2p (Temporal Area 2 posterior)

Location:
In the posterior part of the occipital temporal sulcus and the middle
posterolateral portion of the fusiform gyrus

Functions:

-Primarily related to visual pathways

-Compared to TE2a: more active in theory of mind and motor tasks
-Compared to the other TE1 and TEZ2 regions: rather than deactivation
in the TOOL-AVG contrast, TE2p is activated unilaterally on the left in
TOOL-AVG, demonstrating a possible role in object recognition

Functional Connectivity:
Frontal lobe: FEF, PEF, IFSa, IFJa, IFJp, p9-46v, 6a, 6r

Insula: Pol2 tiotor planning and action, m‘,;:;si‘:g
P »
Temporal lobe: PHT moral decisions, egocentric perspective ek avectad highersorder eagnitve procasses
. expectation incongruity, reward, saliency IFSa X
Parietal lobe: PGp, AIP, MIP, LIPv, LIPd, IPS1, IP0O, PFop, 7PC, 7PL, especisilonThonsriliysrewerd,sarrs ‘7““""”“"‘”"’”"’"’”‘
anguage processing
7AL visual information m(egraf.gn POL2

processing sensory inputs

Occipital lobe: PH, FFC, FST, TPOJ2, TPOJ3

White matter connections:

Structurally connected to the arcuate/SLF and local parcellations.
White matter tracts of this parcellation are variable across individuals.
Arcuate/SLF tracts wrap around the Sylvian fissure projecting toward
the frontal lobe. The termination of the arcuate/SLF is unable to be
delineated, as the tracts cannot be traced to specific parcellations.
Local short association fibers connect to FFC, PH, TE2p, TE1m, TF,
and TE2a.

White matter tracts in the right hemisphere of TE2p have consistent
occipital connections

Traditional Acupoint Correlates:
TW20

Functionally Connected Acupoints:

BL6 (6a) BL7 (7AL/7PC)
BLS (IPO/IPST) GB4 (6r)

GB5 (Pol2) GBS (PHT)

GB9 (PHT/PH/FST) GB13 (p9-46v)
GB15 (p9-46v) GB16 (FEF)
GB18 (LIPv) ST8 (6r/IFJp/PEF)

Structurally Connected Acupoints:
GB7 (TE1m/TE2a) GB9 (PH)
TW22 (TE2a)

conceptual/semantic knowledge retrieval
PH:

integrating “place-specific” visual information
TETm
visual working memory

TE2a
visual working memory

7AL
self-centered mental imagery

Al

grasping activity, object recognition

7PC
vision observation, left: imagination
LIPy.

attention and eye movement, hand movements
LIPd

saccade coordination, maps contralateral spaces
MIP

PO
arm-reaching, prehension , mentel arithmetic

Object constancy/permanance
7. Top-down spatial attention

vision motion, space, vision shape,
attention, and working memory

TF
facial and object recognition, reading

TE2p:
visual theory of mind and motor tasks

FFC’
information hub for facial features to form a face
identity recognition, emotional expression recognition



Area TF

Location:
On the anterior part of the fusiform gyrus and the occipitotemporal
sulcus. It occupies part of the lateral bank of the collateral sulcus.

Functions:

-Single neuron primate studies suggest that area TF may be involved in
the maintenance of working memory in conjunction with inferior
temporal and prefrontal regions

-The fusiform gyrus is important for visual perception such as in facial
recognition, object recognition, and reading

-Compared to TE2a: more activated in motor tasks, language
recognition tasks, and theory of mind tasks

-Compared to TE2p: more activated in language recognition tasks and
facial recognition tasks

Functional Connectivity:
Areas PeEC, TE2p

White matter connections:

Structurally connected to the arcuate/SLF and ILF. The arcuate/SLF
tracts wrap around the Sylvian fissure projecting toward the frontal lobe
and turn medially to terminate at IFSa and 46. ILF terminations course
through the inferior temporal lobe to terminate at V2, V3, V4, V3A, and
V3b. Local short association bundles connect to PeEc, VVC, TE2p, and
TE2a

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:
GB7 (TE2p) TW20 (TE2p)

Structurally Connected Acupoints:
BL4 (Area 46) BL8 (V3B)
GB15 (Area 46)

V3A

motion-selective visual perception
perception and integration of global motion

2

Visual integration of V1 information
Differentiating stimulus and background

V3B
motion processing, kinetic boundaries

PeE
declarative memories from cortical areas to hippocampus
-

=
facial and object recognition, reading N

TE2p:
visual theory of mind and motor tasks

WC
color perception

va
texture, patterns, form, and color perception

a6
goal-directed higher-order cognitive processes

IFSa
auditory memory retrieval



Area TGd (TG dorsal)

Location:

On the superior part of the temporopolar region. It is roughly anterior to
the superior temporal gyrus and middle temporal gyrus, wrapping over
the superior surface of the temporal planum polare just anterior to the
limen insula

Functions:

-Areas TGd and TGv make up the temporal polar cortex, a paralimbic
region important for social and emotional processing, auditory and
visual aspects of facial recognition, emotional processing of auditory,
olfactory and visual stimuli, and theory of mind

-Activated in the language-related task contrasts suggesting a role in
ventral stream language processing along with its neighbors STGa,
STSda, STSva, and TE1a

-Compared to TGv: deactivated vs activated in motor tasks in response
to a visual cue and relational primary contrasts (ie, distinguishing
objects based on feature dimensions)

Functional Connectivity:

Frontal lobe: 8AV, 8BL, 9a, 9p, 9m, 44, 45, 47s, 47L, 10v, 10r, SFL
Temporal lobe:STSva, STSvp, STSda, STSdp, TGy, STGa, PeEc,
hippocampus, TE1a

Parietal lobe: PGs, PGi, 7m, d23ab, 31pv, 31pd

White matter connections:

Structurally connected to the uncinate fasciculus and ILF. Many
individuals also have connections through the extreme/external capsule
toward the parieto-occipital sulcus and occipital lobe. The uncinate
fasciculus wraps medially around the fibers traveling toward the
occipital lobe, these fibers course through the posterior temporal lobe to
terminate at DVT, V1, V3, V2, V6, and 7PL. The uncinate fasciculus
projects to the frontal lobe through the insula to terminate at FOP4,
FOPS5, 44, and 45. ILF fibers course through the inferior temporal lobe
to terminate at V1 and V2

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL3 (8BL, 9P) BL4 (8AV)
BL5 (8AV)
GB15 (8AV)
GV22 (8BL)
Yintang (10v)

GB18 (PGs)
GV23 (9m)

Structurally Connected Acupoints:
GV18 (V1/V2)

D23ab,
working memory processing of body images
recognizing emotional faces

SFL
Sipv Social interaction settings, story listening
working memory of body and faces il sl

semantic and episodic memories - . .
Working memory of bodies and faces ‘monitoring spatial information
processing of place, body,
tool, and face images
processing and analysis of visual motion attention, concentration,

v ‘working memory
perception and integration of global motion

2 behavioral decision-making

Visual integration of V1 information
Differentating stimulus and background

Rudimentary visual input, motion detection TGd
Directional and spatial integration social/emotional processing (auditory, olfactory, visual

D stimuli), facial recognition, theory of mind

focusing on socially interacting objects

ippocampus’

SAV
interpretation of complex visual information and attention
P
reestablishing executive control during automatic behaviors

reestablishing executive control during automatic behavio
Area 44

guides verbal and manual action from abstracts

Area 45

part of "Broca's complex*

Area 47L

Broca's complex - speech/semantic processing

Visuospatial attention changes
Redirecting attention to relevant stimul
PGi
3 Visuospatial attention changels
Redirecting attention to relevant stimuli
& FOPS ) )
motion processing, audiovisual language and lexical retrieval
integration, facial processing FoPa
language and lexical retrieval

Area 475

Language comprehension: " ”
guage compl Broca's complex - speech/semantic processing

Story-math secondary contrast "
interpretation of complex semantic information p:"ce"'“a’/”""e"'“a' acoustic processing
. Gy d y .
social/emotional processing (auditory, olfactory, visual motion and facial processing, audiovisual integration
stimuli), facial recognition, theory of mind STsva
Speech processing, primary language tasks

vision motion, space, vision shape,
attention, and working memory

WC
color perception

GB6 (STSda, STSdp, STSva, STSvp, TE1a)



Area TGv (TG ventral)

Location:
On the inferior temporal polar region just anterior to the inferior temporal
gyrus and fusifom gyrus

Functions:

-Areas TGd and TGv make up the temporal polar cortex, a paralimbic
region important for social and emotional processing, auditory and
visual aspects of facial recognition, emotional processing of auditory,
olfactory and visual stimuli, and theory of mind

-Like TGd, is activated in language-related task contrasts suggesting a
role in ventral stream language processing

-Compared to TGd: activated vs deactivated in motor tasks in response
to a visual cue and relational primary contrasts (ie, distinguishing
objects based on feature dimensions)

Functional Connectivity:
Area 44, TGd

White matter connections:
Structurally connected to the ILF. ILF projections travel through the
inferior temporal lobe to terminate at V1, V2, V3, and V4

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:
N/A

Structurally Connected Acupoints:
GV18 (V1/V2)

V3
perception and integration of global motion
2

Visual integration of V1 information
Differentating stimulus and background

Rudimentary visual input, motion detection
Directional and spatial integration

va
texture, patterns, form, and color perception

~—ad

social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind

guides verbal and manual action from abstracts

TGy
social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind



Medial Temporal Areas

Area PreS (Presubiculum)

Location:
On the posterior superior surface of the parahippocampal gyrus

Functions:

-Processing spatial information

-Contains more myelin than the nearby hippocampal cortex, and relative
to PHA1 inferiorly, contains more myelin, is thinner, and demonstrates
less activity during tasks related to working memory, language
processing, and theory of mind

-Compared to PHA1: greater activity during motor tasks

Functional Connectivity:

Frontal lobe: 8AD, i6-8

Temporal lobe: PHA1, PHA2, hippocampus

Parietal lobe: RSC, ProS, d23ab, v23ab, 31a, 31pv, 7m, 7pm, POS1,
POS2, IP1, PGs

Occipital lobe:V1

White matter connections:

Structurally connected to the cingulum, precuneus and occipital lobe.
Cingulum projections run superior to the corpus callosum to end at
anterior cingulate cortex and frontal lobe parcellations a24, 9m, 10d,
and p32. There are PreS fibers that project posteriorly to end at
occipital and precuneus areas V1, V2, V6, POS1, POS2, and 7m.
Local short association fibers are connected to EC and PeEc

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL3 (8AD) BL4 (8AD

BL5 (8AD/i6-8) BL8 (IP1)

GB15 (8AD) GB18 (PGs/IP1)
GV18 (V1) GV19 (7TPM)

Structurally Connected Acupoints:
GV18 (V2) GV23 (9m/10d)

31a
working memory of place and body images! D23ab
working memory processing of body images
recognizing emotional faces

RSC

PV,
working memory of body and faces’
7PM

vision motion, space, vision shape,

attention, and working memory spatial navigation, episodic memory,

future planning, imagination
om
processing of place, body, tool, and face images i SR YN
working memory processing of place, 10d "
body, tool, and face images episodic and working memory
V. abstract cognitive function
processing and analysis of visual motion
V23ab
working memory processing of
body and face images p32 : e .
social emotional and cognitive integration
a24
analysis of internal and external states.
emotional expression and motivation.

V2
Visual integration of V1 information
Differentiating stimulus and background

Rudimentary visual input, motion detection
Directional and spatial integration,

scene comprehension
ProS

course rapid peripheral vision integration
Hippocampus
Pres
processing spatial information

Entorhinal Cortex SM s
rapid encoding of new associations, consolidation of memory integrating peripheral vision and audition
PGs.
Visuospatial attention changes
Redirecting attention to relevant stimuli

i6-8
maintenance of spatial information
motor control infuence

1P1
arithmetic, face recognition

Pekc,
declarative memories from cortical areas to hippocampus

place/scene recognition
A

1
place/scene recognition



Area EC (Entorhinal Cortex)

Location:
On the medial posterior surface of the uncus

Functions:

-Rapid encoding of new associations and consolidation of memory in
connection with the medial prefrontal cortex

-Compared to PeEC: contains more myelin, is thinner, and has different
functional connectivity. It is less activated in primary task contrasts, ie
completed tasks vs baseline fixation, and activated rather than
deactivated in working memory of body images

-Compared to PHA: contains more myelin, is thinner, and is less
activated during language tasks and theory of mind tasks

Functional Connectivity:

Frontal lobe: 8AD

Temporal lobe: TE1a, PeEc, hippocampus
Parietal lobe: PGs

White matter connections:

Structurally connected to the cingulum. Cingulum fibers span the entire
cingulate cortex to terminate anteriorly at a24pr and p24. There are
posterior projections from the cingulum that travel toward the
parieto-occipital sulcus to terminate at DVT and POS2

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL3 (8AD) BL4 (8AD)
BL5 (8AD) GB15 (8AD)
GB18 (PGs)

Structurally Connected Acupoints:
N/A

POS2.
working memory processing of place,
body, tool, and face images

DVT-
focusing on socially interacting objects

Hippocampus'
Entorhinal Cortex
rapid encoding of new associations, consolidation of memory

Visuospatial attention changes
Redirecting attention to relevant stimuli

cognitive response selection, word/sentence selection

p24
selective attention, eye movements coordination
with complicated finger movements

integrating peripheral vision and audition

PeEc,
declarative memories from cortical areas to hippocampus




Area PeEC (Perirhinal Ectorhinal Cortex)

Location:
On the anterior portions and inferior surface of the uncus extending to the
collateral sulcus

Functions:

-Contributes to declarative memories transmitted between cortical areas and
the hippocampus

-The perirhinal cortex region adds semantic knowledge to aid in item
identification

-The perirhinal cortex integrates item information with spatio-temporal
information and transmits this data to the hippocampus via the EC

-Distinguished from neighboring regions based on increased activation in
working memory primary task contrasts and increased activation in selective
recognition of faces

-Due to its particular affinity for facial recognition tasks compared to its
neighbors, this may be the site of the anterior temporal face patch

Functional Connectivity:

Frontal lobe: IFSa

Temporal lobe: EC, TF, PHA2, PHA3
Parietal lobe: IPO

Occipital lobe: PH

White matter connections:

Structurally connected to the ILF. ILF projections travel through the inferior
temporal lobe to end at PH, TPOJ3, and MT. In some individuals there are
fibers that parallel the ILF to terminate at the medial occipital lobe at V1

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:
BL8 (IPO) GB9 (PH)

Structurally Connected Acupoints:
GB9 (PH) GV18 (V1)

Vi
Rudimentary visual input, motion detection
Directional and spatial integration

Entorhinal Cortex:
rapid encoding of new associations, consolidation of memory

TPOJ3:
expectation incongruity, reward, saliency

MT-
1D visual signals to motion, smooth pursuits

PH:
integrating “place-specific” visual information

place/scene recognition
PHA2
place/scene recognition

IFSa
auditory memory retrieval

PO
mental arithmetic



Area PHA1 (Parahippocampal Area 1)

Location:
A long thin area on the medial portion of the parahippocampal gyrus.

Functions:

-The parahippocampal cortex is involved in visuospatial processing and
episodic memory by processing contextual information

-The anterior parahippocampal cortex is involved in encoding information
without regard for stimulus category (scenes vs objects) or modality (word vs
picture) and interfaces with the hippocampus, retrosplenial, and perirhinal
memory systems, while the posterior parahippocampal cortex is involved with
pictorial scene analysis, namely processing spatial features of visual scenes

-Activated in the PLACE-AVG contrast and deactivated in the FACE-AVG
contrast (like PHA2 and PHAS3), suggesting a role in place/scene recognition
rather than face recognition

Compared to PHA2 and PHAS: less deactivated in face recognition

Functional Connectivity:

Frontal lobe: 10r, 8AD

Temporal lobe: PHA2, PHA3, VMV1, PreS, hippocampus
Parietal lobe: ProS, POS1, PGp, PGs

Occipital lobe: PH

White matter connections:

Connected to local parcellations. Local anterior fibers connect to PeEC. Local
posterior fibers connect to PH. The exact terminations of the local connections
are inconsistent across individuals

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL3 (8AD) BL4 (8AD)
BL5 (8AD) GB9 (PH)
GB15 (8AD)
GB18 (PGs)

Structurally Connected Acupoints:
GB9 (PH)

10r
attention, concentration,
working memory

scene comprehension

Pros
course rapid peripheral vision integration

Pre
processing spatial information
Hippocampus’

8Ad
integrating peripheral vision and audition

PGs,
Visuospatial attention changes
Redirecting attention to relevant stimuli

PGp.
moral decisions, egocentric perspective

PH:
integrating “place-specific” visual information

holistic visual recognition of plac

PHA3
place/scene recognition

place/scene recognition

place/scene recognition



Area PHA2 (Parahippocampal Area 2)

Location:
On parahippocampal gyrus, primarily on its inferior surface, just adjacent
to the collateral sulcus.

Functions:

-The parahippocampal cortex is involved in visuospatial processing and
episodic memory by processing contextual information

-The anterior parahippocampal cortex is involved in encoding information
without regard for stimulus category (scenes vs objects) or modality
(word vs picture) and interfaces with the hippocampus, retrosplenial, and
perirhinal memory systems, while the posterior parahippocampal cortex
is involved with pictorial scene analysis, namely processing spatial
features of visual scenes

-Activated in the PLACE-AVG contrast and deactivated in the FACE-AVG
contrast (like PHA1 and PHAS3), suggesting a role in place/scene
recognition rather than face recognition

-Compared to PHA1: more deactivated in facial recognition tasks

Functional Connectivity:

Frontal lobe: 8AD, 47m, i6-8

Temporal lobe: PHA1, PHA3, PreS, hippocampus

Parietal lobe: ProS, 7pm, PCV, DVT, POS1, IP0, PGp, PGs
Occipital lobe: TPOJ3

White matter connections:

Structurally connected to the ILF. There are anterior projections from the
ILF that terminate at PeEc. The posterior terminations of the ILF
terminate at V1, V2, and V3. The exact terminations of the local
connections are inconsistent across individuals

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL3 (8AD) BL4 (8AD)
BL5 (8AD/16-8) BLS (IP0)
GB15 (8AD) GB18 (PGs)
GV19 (7PM)

Structurally Connected Acupoints:
GV18 (V1/V2)

[
self-processing and consciousness
7PM,

vision motion, space, vision shape,
attention, and working memory
POST
scene comprehension

DV,

focusing on socially interacting objects

V3
perception and integration of global motion
2

Visual integration of V1 information
Differentiating stimulus and background

Rudimentary visual input, motion detection
Directional and spatial integration
o
course rapid peripheral vision integration
re

processing spatial information
Hippocampus

PGs,
Visuospatial attention changes’
Redirecting attention to relevant stimuli

PGp.
moral decisions, egocentric perspective

TPOJ
expectation incongruity, reward, saliency

Mrea 47M
emotional integration, cognitive appraisals, physiological
internal states to aid in emotional regulation

i6-8
maintenance of spatial information
motor control infuence

place/scene recognition

place/scene recognition

place/scene recognition



Area PHA3 (Parahippocampal Area 3)

Location:
In the parahippocampal gyrus, primarily inside the collateral sulcus.

Functions:

-The parahippocampal cortex is involved in visuospatial processing and episodic
memory by processing contextual information

-The anterior parahippocampal cortex is involved in encoding information
without regard for stimulus category (scenes vs objects) or modality (word vs
picture) and interfaces with the hippocampus, retrosplenial, and perirhinal
memory systems, while the posterior parahippocampal cortex is involved with
pictorial scene analysis, namely processing spatial features of visual scenes

-Compared to PHA2: greater activity in tool-related recognition tasks

Functional Connectivity:

Frontal lobe: 6a, IFSa

Temporal lobe: PHT, PHA1, PHA2, VMV2, PeEC

Parietal lobe: 23c, 7PL, 7AM, 7PM, PCV, DVT, POS1, MIP, LIPd, AIP,
PGp, PFt

Occipital lobe: TPOJ3, VVC

White matter connections:

Structurally connected to the ILF. There are anterior projections from the ILF
that terminate at TGd. The posterior terminations of the ILF terminate at VVC
and FFC. There are fibers that run parallel to the ILF and terminate at the
occipital lobe at V1, V2, and V6. The exact terminations of the local
connections are inconsistent across individuals

Traditional Acupoint Correlates:
N/A

Functionally Connected Acupoints:

BL6 (6a) GBS (PHT)
GB9 (PHT) GB18 (AIV)
GV19 (7PM)

Structurally Connected Acupoints:
GV18 (V1/V2)

23c
visuospatial and body orientation

self-processing and consciousness
7PM,

vision motion, space, vision shape,
attention, and working memory
POST
scene comprehension

DVT-

focusing on socially interacting objects

V6
processing and analysis of visual motion
v2

Visual integration of V1 information
Differentiating stimulus and background
Rudimentary visual input, motion detection
Directional and spatial integration

TGd
social/emotional processing (auditory, olfactory, visual
stimuli), facial recognition, theory of mind

sa
"Associating informational cues with a particular body movement

PGp.
moral decisions, egocentric perspective
IFSa

TPOJ auditory memory retrieval
expectation incongruity, reward, saliency

PHT-
conceptual/semantic knowledge retrieval

7AM
self-centered mental imagery and attention

I3
action observation, imitation, mirroring

rasping activity, object recognition
grasping ity, obj inlfion..,

saccade coordination, maps contralateral spaces
mIP

arm-reaching, prehension
7PL’

vision motion, space, vision shape,
attention, and working memory

Pekc.
declarative memories from cortical areas to hippocampus

. wWC
information hub for facial features to form a face color perception

identity recognition, emotional expression recognition

PHAT Yave
cisce/scenErscoR L holistic visual recognition of places



Table 1 Traditional Acupuncture Point Associations With The Temporal Lobe

Acupoint Cortical Parcellation Correlation
BL3 8Ad, 8BL, 9P

BL4 8Ad, 8AV, 9-46d, Area 46

BL5 8Ad, 8Av, i6-8

BL6 6a, 6d

BL7 Area 2, 7AL, 7PC

BL8 IPO, IP1, IPS1, V3b, V7

GB4 Area 43, 6r

GB5 A1, A4, A5, POL2, TA2

GB6 STSda, STSdp, STSva, STSvp, TE1a, TE1m
GB7 TE1m, TE1p, TE2a, TE2p
GB8 PHT, TE1p

GB9 PH, PHT, FST

GB13 p9-46v

GB14 a10p, a47r, p10p

GB15 8AD, 8AV, 8C, p9-46v, Area 46
GB16 55b, FEF

GB17 Area 1, 2, 3a, 3b, 4

GB18 AIP, Lipv, PFm, PGs, IP1

ST8 6r, 6v, IFJp, PEF

TW20 TE2p

TW22 TE2a

GVv18 V1, V2

GV19 7PM, V6a

GV20 Area 1, 3a, 3b, 4, 5m

GV21 SCEF, SFL

GVv22 8BL

GVvV23 9m, 10d

GVv24 10d

Yintang 10v
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