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The classic Wernicke-Lichtheim-Geschwind model (Hagoort, 2013)

central sulcus
(fissure of Rolando)

arcuate
fasciculus

Broca's
area

Wernicke's area
lateral sulcus

(fissure of Sylvius)
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Fiber pathways involved in language processing (Tremblay & Dick, 2016)

Emerging Picture of
The "Classic" Arcuate Fasciculus Perisylvian Long Association Fiber Pathways

(O "Classic" Arcuate fasciculus

. Arcuate fasciculus (AF; long segment)

. Arcuate fasciculus (AF; anterior segment/SLF 1ll)
O Arcuate fasciculus (AF; posterior segment)

. Extreme capsule fiber system (EmC)

© Inferior fronto-occipital fasciculus (IFOF)

@ Inferior longitudinal fasciculus (Il F)

. Middle longitudinal fasciculus (MdLF)

@ Uncinate fasciculus (UF)

(O Vertical occipital fasciculus (VOF)
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Via higher-order frontal networks

Input from
<«— other sensory
modalities
rfS‘pectrotemporal analysis ’ Phonological network I
Dorsal STG — Mid-post STS Cmgeeft'c‘i?:t'r‘&":ggk
‘ (bilateral) (bilateral) 4
| !
Combinatorial network  Ventral stream Lexical interface
aMTG, alTS > pMTG, pITS “
(left dominant?) (weak left-hemisphere bias)
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a Language comprehension in adults

Bottom-up processes
Phonological word form detection

Morphosyntactic categorization

Lexical access and retrieval

BA44 /\. —

1
2
3) Lexical-semantic categorization
4
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| BA4® ® @ . ‘\“‘ ‘,r' BALS Phrase structure reconstruction
pSTG | | 1} L sodi
| 5 BA41/4 v ) pSTG Ba 63 Prosodic processin
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BA47 \ - a = 3 Top-down processes
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( 5 _4// aSTS . / ~— @ Analysis of semantic relations
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superior premotor cortex inferior parietal lobe

(dorsal)
anterior posterior
(rostral) (caudal)
inferior
(ventral)

BA 44, pars opercularis

BA 45, pars triangularis

BA 47, pars orbitalis

frontal operculum (FOP)

[ inferior frontal gyrus (IFG) Dorsal Pathways Ventral Pathways
[ superior temporal gyrus (STG) — PMC to pSTG/MTG - BA 45/47 to STG/MTG
[ middle temporal gyrus (MTG) - BA 44 to pSTG - FOP to aSTG
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Leg-related words Arm-related words Face-related words

fMRI TMS

Action Words Actions

620
+ 600
g 580
f 560
]
540
520
500
480
arm site  log site log site  arm site S
TMS to left TMS 1o right stimulation
homisphare hermisphere
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Anterior Cingulate Cortex
* Attention

Basal Ganglia

¢ Conflict monitoring o >
* Error detection * Language selection
o ¢ Set switching

\ * Language planning

<] * Lexical selection

Prefrontal Cortex
¢ Executive functions
* Decision-making

* Response selection
*+ Response inhibition
* Working memory

Inferior Parietal Lobule

* Maintenance of
Representations

* Working memory
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R Inf parietal
lobule

Cerebellum

(Y+¥) o)y Kon g Jouravlev Juwo -¥

0 o Camo |y oy B0 L Ve) cpas a5 golydl 1l oS gl aslllas ol 5 Joe o

G )0 (6 yeS (g S co Cuzo b 00 | Gl 4 a5 S 0l asin .Cwl ool plil (Polyglot)



qb) wubb‘)—w ojjfjtf cb‘ﬁ‘ JM 6J‘Jﬁ4.i'ﬁ3 o@bj"y ‘53'?;&;‘: a=Ls

g o o>l 5o s il B35, a8 Sllab il 5 S o s o 90 by 5 45 b ] Jlad

.(Cognitive Control System L los yo bl ) cuwl 00gr by o3lo 4

Polyglots Non-Polyglots

b e Coosl

(Sloy3 i) ol ) 53 ol ebitinas Ly bt e Bl @l @blye )l 53 o 5o allawlis
g axdllas a4y 5Lo il o lil a5 45T len 09l o oolaiwl Al ST o8l ulul 5 gla Jow 3l (g owlidicoas
5o eaosls L S g5 4 bl oo HLaol ) Comex bl a4 ailjais 5 90 ol,8l 4 G S o)y
aslioiz b ogo o3 b agalge Jlaiml g a8lol s 5, (S5 @ az ,0 )] 0 a5 suled dx g ) aids

el YL et o o



0L olidOlg ymmas 09 S5 Ol sae (sl paiis oKialasT o getils 4 Ls

Linguistic Diversity Around the World o
oD 0f apoien | SOauages |
r p— | Papua New Guinea 820
- > — # indonesia 742
s =gl ." Nigeria 516
RS India a7
2 United States n
e - Mexico 297
| 74 Camesoon 280
b 4 Austratia s
| china 240
Index of knquistic diversity
}hpmnew(mm 099
Vanuaty 097
Tanzania 096
Solomon klands 096
Central African Republic  0.96
Chad 095
® Dem.Bep.cfCongo 095
8 | Camescon 054
‘. | india 093
s SR 2 s
° & )
¢ fa
— y A
The index of linguistic diversity s ® S )
2 number ranging between zero adit
10) and one (1) and reflects the C 3 2
amount of linguistic diversity in ® -
exch country, A linguistically %
diverse country is characterized by Index of Number of @ N
the presence of a number of fin- Ungtet Dhvarslty ) Languages
quistic groups. In 3 linguistically -085-099 n Each Country
homogeneous country a great SR DAS 695 ce @ 20-100
i e || mm04s-08s @~ § o J
case of drversity (index = 1), every- =025-045 @co-75 &
body speaks  diferent language: 010-025 o @ ® 45-60
in the extreme case of homoge- 0.00-0.10 R~ o.UE
neoity (index = 0), all peoople 0 Duts -~ ® - / - ot
speak one tanguage. 9-30
| | | AV ArTiCQUE
TSOLUTIONS
Data source: wwwethnologue com Cartographic source: Articque Cartography and design: Kazimierz J, Zaniewski
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Populations are getting older

Percentage aged
60 years or older:

B 30% or more

B 10 to <30% 2 O O
7] <10% 5
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Heschl’s gyrus (Ressel et al., 2012),

Superior temporal gyrus (Golestani et al.,
2007; Sebastian-Gallés et al., 2012),

Cerebellum (Pliatsikas et al., 2014),

Supramarginal gyrus (Mechelli et al.,
2004),

Lett inferior parietal gyrus (Abutalebi et
al., 2015),

Putamen (Abutalebi et al., 2013),

Anterior portion of left Broca’s area
(Grogan et al., 2012),

Inferior frontoparietal areas (Klein et al.,
2014; Mechelli et al., 2004).
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superior temporal
inferior frontal
sulcus (IFS)

(BA 44/45)

frontal operculum (FOP)
'~ Heschi's gyrus (HG)

Wernicke's area Pprimary auditory cortex
(BA42/22) (PAC)
suparior
(gorsal)
grtecir posorr (] mlent?r frontal gyrus (IFG)
mm superior temporal gyrus (STG)
vorwah = middle temporal gyrus (MTG)

Friederici, 2011 (Physiological Reviews, 91(4), 1357-1392)
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+ Inferior fronto-occipital
fasciculus (IFOF)

» Uncinate Fasciculus
(UF)

+ Inferior 1011&tudina1
fasciculus (ILF)

* Arcuate fasciculus

* (Hamalainen et al.,
017; Mohades et al.,
2012, 20135; Pliatsikas
etal., 2015; Rossietal.,
2017).

(O "Classic" Arcuate fasciculus

. Arcuate fasciculus (AF; long segment)

. Arcuate fasciculus (AF; anterior segment/SLF IIl)
O Arcuate fasciculus (AF; posterior segment)

. Extreme capsule fiber system (EmC)

O Inferior fronto-occipital fasciculus (IFOF)

. Inferior longitudinal fasciculus (ILF)

' Middle longitudinal fasciculus (MdLF)

. Uncinate fasciculus (UF)

O Vertical occipital fasciculus (VOF)

(Tremblay & Dick. 2016)
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