CALLOSAL FIBER
SEGMENTATION

HOMOTOPIC FIBERS

Anterior Frontal lobe
Posterior Frontal lobe
Parietal lobe
Occipital-Temporal lobe

ON-LINE FIG 1. Callosal tract segmentation procedure, shown for a control subject. A region of interest is first drawn on the midline sagittal
section of fractional anisotropy colored maps to include all callosal fibers. These fibers are further segmented and colored according to their
projections to specific lobar areas (ie, homotopic anterior and posterior frontal, parietal, and occipitotemporal tracts [central image]). For the
anterior frontal lobe projections, 2 additional ROls are placed on a coronal section in each hemisphere anterior to the rostrum (left upper and
middle images). For the posterior frontal lobe and parietal lobe projections, an axial section is chosen at the most posterior edge of the
parieto-occipital sulcus. Two ROIs for posterior frontal projections are then placed to encompass the region between the coronal section used
for anterior frontal fibers and the central sulcus (left lower image). Two ROls for parietal lobe connections are placed on the same axial section,
in the region posterior to the central sulcus (right lower image). Projections to the occipital and temporal lobes are segmented by using 2 ROls
placed on coronal images posterior to the callosum, encompassing regions inferior to the parieto-occipital sulcus (right upper and middle
images). Additionally, we reconstructed cingulum, fornices, and Probst bundles: ROIs were placed on coronal images within the Probst bundle
and cingulum bilaterally and on axial and coronal images within the fimbria to trace hippocampal axons (not shown).
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ON-LINE FIG 2. Anatomic schemes of the 3 types of segmental callosal agenesis. A, In segACC type |, the fornices and the hippocampal
commissure lie beneath the anterior callosal segment (arrow). B, In segACC type II, the fornices and the hippocampal commissure lie beneath
the posterior callosal segment (arrow). C, In segACC type lll, the intermediate segment of the commissural plate is made of the joining fornices
and hippocampal commissure (arrow).
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ON-LINE FIG 3. Hubs for the consensus connectomes in the control (A and B), partial virtual callosotomy (C and D), and segmental callosal
agenesis (E and F) groups. The bar graphs reveal the degree of distribution across nodes for the consensus connectomes (A, C, and E): The red bars
demonstrate the nodes with degrees greater than mean plus 15D for the control consensus connectome in A. The dashed lines demonstrate the
cutoff for mean plus 15D in the PVC controls and patients with segACC. The red bars in C and E show the redistribution of hub regions in the
PVC and segACC consensus connectomes, compared with control consensus connectomes: Any red node appearing to the right of the dashed
line has been demoted from hub status and any white bar to the left of the dashed line is a node that has been promoted to a hub. The 3D
schematic graphs depict the spatial distribution of hubs (represented by larger red circles) within the corresponding consensus connectomes
(B, D, and F). L indicates left; R, right.
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Control

ON-LINE FIG 4. Hubs for individual connectomes in the control (A and B), partial virtual callosotomy (C and D), and segmental callosal agenesis
(E and F) groups. The bar graphs reveal the mean degree of distribution across nodes for the individual connectomes with SD error bars (A, C,
and E): The red bars demonstrate the nodes with a degree greater than mean plus 1SD for the controls (A). The dashed lines demonstrate the
cutoff for mean plus 1SD for the PVC and for segACC. The red bars in C and E show the redistribution of regions in the individual connectomes
of the PVC and segACC groups, respectively, compared with the hubs in the individual connectomes of control subjects: Any red node
appearing to the right of the dashed line has been demoted from hub status, and any white bar to the left of the dashed line is a node that has
been promoted to hub. The 3D schematic graphs depict the spatial distribution of hubs (represented by larger red circles) within the corre-
sponding individual connectomes (B, D, and F). L indicates left; R, right.

E4 Severino @ 2017 www.ajnr.org



‘oS ‘eldojoualay Jejnpou sejnaLuaALiad ‘HNd 9]eAC Uawelo) Juated ‘O4d :2oUaJauinduid jejuody |e3idindo ‘D40 '3)qejieA. 10U ‘YN ‘UOITeP.IeIS] YIMOIS SULIDINIIUL YO N

‘JewIouqe ‘+ fewiou ‘— 1034ap |e3das JeNdLIIUSA ‘QSA Sjeliuaiod payoAs-|ensiA ‘dIA Duoulioy Sule)nwiis-plotAyl ‘Hs | ‘eisejdsAp onndo-oidas

2dA3 uonied a33)dwodul ‘||-d| duourioy Yamous ‘Ho ‘AydeiSojeydasusoildele

‘D33 ‘uonedidnp ‘dnp ‘Uo113)ap ‘|ap ‘AISAIop UeaIesad ‘S ‘UOIIeZIPLIGAY dIwouas aAresedwod ‘HOD ‘sjerruaiod pa3oAa-Aiolipne wajs uielq ‘d3vg ‘auoulioy o1doilodiodouaipe ‘HlDY ‘eisejdodAy anssILWOD JOLIDIUR S91edIPUI HDY—:330N

awoupuks
uonajap 9¢d

(1e3-c'9edi)iep
OAOU 3P XX ‘9%
JewioN

snuis jepiuoyjid

‘dSA ‘sewoqojod

aAlau dido

pue |epiojoyd
-Jeunai esae)ig

siea

195-MO| pa1e3ol

Alousisod

‘uyd pajuiod

‘wnayyd

8uo) ‘a8puq

|eseu jeyy pue

peo.q ‘sak3 13s

-daap ‘smoigaka

3WOIPUAS UOS|IAA-1EMOWN

(rezbaliep pue (esebg)iep
Jeusarew {(¢'szdz)dnp |eusarey
JewoN

seipedsodAy
Jesotdsouad ‘eusay jeundul
|eJ21e)lq ‘aSA Pue O4d

8. ‘eW0qO)0d [e3pLl oL

wnuads gos

JewIOU AX ‘9F

Jew.oN
BIW3)013153]0YD
-1adAy yoysp
HSL pue HIDV
‘HO ‘sluad ews
pue wsipiysJoidAid
|esa1e)1q
‘uolyeauagap
Jeunaioladey
‘Joetered

|eda1e}Iun Je3uaguo)

jods ye)-ne
248> | ‘XI|3y Juasqe
Y3IM s1ed apim

awoIpuAs |1a4-jaddiy

Jewiou AX ‘9
JewoN

ejdodAy
Kauppy |esaie)iq ‘eisejdodAy
Ja8uy 151y puey 1437

SISO1|0DS JequIN|odeIoy}
‘A13owwiAse |eroey

awoJipuAs
uoneondnp dg

(dg)dnp oaou ap ‘XX ‘9%
|ewuoN

uopjeuLIOjeW delpled)

sdi) payiana p1ya
‘s1ea pUNoJ ‘sMoIqaAd

awoupuAs
1)-28ue ap eljaulod

Jewiou XX ‘9o
JewtioN

Aouapysp
HO ‘wnjeAedxs snidad

Af1epour)d sa0)

S]IeU X9AUOD ‘s.Jed Pajejol
Auouaysod jlews ‘419
P3PMOID YHM Yinow |jews
‘wnayiyd Spim ‘asou 1ioys
‘saysejaha Buoj ‘smoiqaka
uiyy yum skiydouds

‘upys Airey ‘aurjarey Jouaiue

umouyun

Jewou AX ‘9
JewsioN

‘snuls |ewISp |eudes
‘wsipiy2403dAid ‘asA

unyd
3y} Uo aul) |ejuozLIoY
Yam eiyreudonal

‘d1) saddn jusuiwoud
sowiydoteyda)q

umouyun

JeWLIOU AX ‘9F
JewsioN

eiwjeyiydo.oiw jeiaie)ig
u8is de8 jepues
pue 2sea1d UelwIs
|esa1e)iq ‘spuey Aqqnis
‘4393} papmolId
‘sdi) uys ‘wnayyd
SPIM ‘saJeu paliaAdlIuUeR
‘SpI] pauInjumop
‘sisowiydoseydaiq
‘peayaio}

sisougelp padadsng

HOD-Ae.re
pue adAjofiey

Sunsay oljoqelay

s3uipuy Jayio pue
SuoljeULIOjjew
d180joinauexgy

1y3rens sdij uiyy pauinyumop ‘pijaka paynduwis ‘e)jawnjod “|23U 1I0ys ‘sJea 135-MO) payd.e ‘wstioja1adAy pue Jouaisod moj yum ‘sowjeyiydoua peouq ‘Ajeydadiiiny sanjeay
‘2in1e)s 1ioys pauinjumop ‘sisoydoud ppy 32141 YIM 350U SPIAA 281 ‘auljiey Joaysod moT ‘peayaioy JuauIWOId ey 3PIY) ‘Yamods paseadaq peayaioy Juauiwold Y1IM BIUBIDOIDBIN oiydiowsAg
—/= (3yBu) +/— —/(Aresarenq) + ~/= ~/= —/- —/- —/- 43v8/dIA
ERILITIS
uone.snly 3oURI3|0} AyanoesadAy ‘Japiosip Japiosip
uasqy Juasqy 3oesadAH UOIJeIISNI) MO) ‘DAISSaISTe-J)as JUasqy wnuyoads wsiny ouyelyoAsd/ioineyag
(spiom (sp4om juedyiusis
a8ensue) a8ensue) 0L 3noqe) a8ensue) ¢—7) a8en3ug) ©1]e|oy23 Yum UOI1eDIUNWWIOD
aAIssa.dxa 100y VN aAIssaidxa Juasqy yoaads juasqy aAIssaidxa 100y wasqy aAIssaidxa 100g a8en8ue) aAIssaidxa Jood pue a8ensue
paJinboe Ajjeriey VYN paJinboe JoN |ewioN pakejag pauinboe JoN paJinboe JoN pakejag |o43u0> J4a3oulyds
sjenuajod pasors (24nzias
saunzias -K10suasoyewos palalje |ed1iul)> ou) saijewoue
‘ssaulswin|> snwieysAu quuij Jaddn ‘syuswianow onds)ids 933 ‘“AydonodAy eluoyodAy
‘eluojodAy AydonodAy |ejuoziioy JOLIIW ‘S}UBWAOW q saInzias ‘eluojodAy ‘eideydsAp ‘elwiwodAy A |eseu ‘ssaulswin)d
‘eidoujoxa |esase)ig ‘sjusWISAOW sNoaueluods 1004 ‘eluojodAy ‘eideydsAqg J4addn pue ypau ur uoeywr ‘ssaulswn)d ‘elwiwodAH ‘snwideysAu ‘eidouyoss jesare)ig ‘eidouyosa 8uneussy)y eido.yosa aks 1Yy s8uipuy o180jounaN
Kejap
ajes9po PIW 219A3S 219A3S 3)esapow 2)esapoy EICVENS PIW |esuswdojarag
¥ON| ‘ssansip ssalysip Aioyesidsal
>[SeW UOIE.|IIUIA Kiojeadsal 1oy uoizegniul J10j uoizeqniu| JeuwsioN VYN Supjans ul sanndYyIq JewioN |ewLioN K103s1y JRIRUODN
skep v + 1€ skep 7 + 9¢ 8¢ or 6¢ oy w 8¢ (1m) K12A13p 38 28y
suoleJaye
SO snoiraid Aydei8odo)01pIed pinY onoluwe PINY dloluwe paurels ()
104 D 2A1233 eisduwe)daaid 01 anp 5D juadin 40§D 1uadin paurels Yaim KiaAnap JeuiSep VN o1poINg Yum K1aA1)ap JeuiBep snoiaaid 1oy § 9A123)3 USENIETe]
eiseldodAy
ansau onndo ‘pue)s SUOIeULIO[BW SUOIjeULIO|eW
Areyinyd souaysod |e4ga1IaA ‘SISIyISOINAU eiseldodAy uresq
15A> prouyoese o1doyoa ‘eisejdodAy aunuod s> paiejosi/HOY paje|os J1ayr0/Ajewoue
Jeq|Nqo.aleT paiejosi/HOY aunuod ‘HNd/HDY -dl/s3)punq |eso)jes 1do1o3 Neydasuaip-opnasy ejjes Aidwa jeised /Hov ‘3)punq |esojje> 21do1o3 /3)punq |esojjes dido1o3 |enssiwwo
(s3)11uad)
(:S2) 9% (e>)1e (£>)6v (o£6-.06) ¥ (-01=5) 6% (e>)ewy (:06=:52) £+ (£6<) €95 (wo) 19w 38 D40
ow gL ow | ow /IKg ow g ow QLA g KT KL ow g N 38 28y
ueisesoned ojuedsip ueIsedneD) ueiseoned ueiseoned ueiseoned ueisedned) ueisedneD) uiduo oluyl3
ajeway BN Bl Bl ajeway aeway Bl Bl PEN
8 juaiyed L3uaned 9 juaized § juaijed t 3uaijeq € 3uaijed T3uaied L 3uaized
111 2d£1 Dov8as 112dAL DOv8as 12dA1 >Ov8as

2OV33s yum sauaned jo sduipuy d18o)oipesoinau pue ‘213auad ‘esiur)) ‘| djqeL aul-uQ

E5

AINR Am J Neuroradiol @@ @ 2017  www.ajnr.org



On-line Table 2. Network consistency (correlation coefficient of connection strengths)

Control (Mean) PVC (Mean) SegACC (Mean)
Consistency of individual networks with the consensus network 0.844 *= 0.02 0.845 + 0.059 0.852 + 0.02
Consistency between individual networks 0.704 = 0.083 0.707 + 0.082 0.647 = 0.038*

@ Significantly different from control and PVC groups (P < .05).

On-line Table 3. Modules identified in healthy controls, with assignment of nodes to each module

Module 1

Module 2

Module 3

Module 4

Module 5

Left caudal anterior cingulate
Left cuneus

Left isthmus cingulate

Left posterior cingulate

Left precuneus

Left rostral anterior cingulate
Left superior parietal

Right caudal anterior cingulate
Right isthmus cingulate

Right posterior cingulate
Right precuneus

Right superior parietal

Left bankssts

Left entorhinal

Left fusiform

Left inferior parietal
Left inferior temporal
Left lateral occipital
Left lingual

Left middle temporal
Left parahippocampal
Left pericalcarine

Left superior temporal
Left supramarginal
Left temporal pole
Left transverse temporal
Left hippocampus

Left paracentral

Right caudal middle frontal
Right insula

Right lateral orbitofrontal
Right paracentral

Right pars opercularis
Right pars orbitalis

Right pars triangularis
Right postcentral

Right precentral

Right rostral middle frontal
Right superior frontal

Left cerebellum cortex
Right accumbens area
Right amygdala

Right caudate

Right cerebellum cortex
Right pallidum

Right putamen

Right thalamus proper

Left caudal middle frontal
Left frontal pole

Left insula

Left lateral orbitofrontal
Left medial orbitofrontal
Left pars opercularis

Left pars orbitalis

Left pars triangularis

Left postcentral

Left precentral

Left rostral middle frontal
Left superior frontal

Right frontal pole

Right medial orbitofrontal
Right rostral anterior cingulate
Left accumbens area

Left amygdala

Left caudate

Left pallidum

Left putamen

Left thalamus proper

Right bankssts

Right cuneus

Right entorhinal

Right fusiform

Right inferoparietal
Right inferotemporal
Right lateral occipital
Right lingual

Right middle temporal
Right parahippocampal
Right pericalcarine
Right superotemporal
Right supramarginal
Right temporal pole
Right transverse temporal
Right hippocampus

Note:—Bankssts indicates cortical areas around superior temporal sulcus.

On-line Table 4: Modules identified in subjects with PVC, with assignment of nodes to each module

Module 1 Module 2 Module 3 Module 4 Module 5
Left caudal anterior cingulate Left bankssts Right caudal middle frontal Left caudal middle frontal Right bankssts
Left paracentral Left cuneus Right frontal pole Left entorhinal Right entorhinal
Left posterior cingulate Left inferior parietal Right lateral orbitofrontal Left frontal pole Right fusiform

Left rostral anterior cingulate
Left superior frontal

Right caudal anterior cingulate
Right cuneus

Right isthmus cingulate

Right posterior cingulate

Right precuneus

Right rostral anterior cingulate
Right superior frontal

Left inferior temporal
Left isthmus cingulate
Left lateral occipital
Left lingual

Left middle temporal
Left pericalcarine

Left precuneus

Left superior parietal
Left superior temporal
Left supramarginal
Left transverse temporal

Right medial orbitofrontal

Right paracentral
Right pars opercularis
Right pars orbitalis
Right pars triangularis
Right precentral

Right rostral middle frontal

Left cerebellum cortex
Right accumbens area
Right amygdala

Right caudate

Right cerebellum cortex
Right pallidum

Right putamen

Right thalamus proper

Left fusiform

Left insula

Left lateral orbitofrontal
Left medial orbitofrontal
Left parahippocampal
Left pars opercularis
Left pars orbitalis

Left pars triangularis

Left postcentral

Left precentral

Left rostral middle frontal
Left temporal pole

Left accumbens area
Left amygdala

Left caudate

Left hippocampus

Left pallidum

Left putamen

Left thalamus proper

Right inferior parietal
Right inferior temporal
Right insula

Right lateral occipital
Right lingual

Right middle temporal
Right parahippocampal
Right pericalcarine
Right postcentral

Right superior parietal
Right superior temporal
Right supramarginal
Right temporal pole
Right transverse temporal
Right hippocampus

Note:—Bankssts indicates cortical areas around superior temporal sulcus.
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On-line Table 5: Modules identified in patients with segmental callosal agenesis, with assignment of nodes to each module

Module 1

Module 2

Module 3

Module 4

Left bankssts

Left cuneus

Left inferior parietal
Left inferior temporal
Left lateral occipital
Left lingual

Left middle temporal
Left pericalcarine

Left superior temporal
Left supramarginal
Left transverse temporal

Left caudal anterior cingulate
Left medial orbitofrontal
Left rostral anterior cingulate
Right caudal anterior cingulate
Right caudal middle frontal
Right frontal pole

Right lateral orbitofrontal
Right medial orbitofrontal
Right paracentral

Right pars opercularis

Right pars orbitalis

Right pars triangularis

Right posterior cingulate
Right precentral

Right rostral anterior cingulate
Right rostral middle frontal
Right superior frontal

Right accumbens area

Right caudate

Right cerebellum cortex
Right pallidum

Right putamen

Right thalamus proper

Left caudal middle frontal
Left entorhinal

Left frontal pole

Left fusiform

Left insula

Left isthmus cingulate
Left lateral orbitofrontal
Left paracentral

Left parahippocampal
Left pars opercularis
Left pars orbitalis

Left pars triangularis
Left postcentral

Left posterior cingulate
Left precentral

Left precuneus

Left rostral middle frontal
Left superior frontal
Left superior parietal
Left temporal pole

Left accumbens area
Left amygdala

Left caudate

Left cerebellum cortex
Left hippocampus

Left pallidum

Left putamen

Left thalamus proper

Right bankssts

Right cuneus

Right entorhinal

Right fusiform

Right inferior parietal
Right inferior temporal
Right insula

Right isthmus cingulate
Right lateral occipital
Right lingual

Right middle temporal
Right parahippocampal
Right pericalcarine
Right postcentral

Right precuneus

Right superior parietal
Right superior temporal
Right supramarginal
Right temporal pole
Right transverse temporal
Right amygdala

Right hippocampus

Note:—Bankssts indicates cortical areas around superior temporal sulcus.
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