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Abstract: The cerebral cortex is a distinctive part of the mammalian nervous system, displaying a spa-
tial variety in cyto-, chemico-, and myelinoarchitecture. As part of a rich history of histological find-
ings, pioneering anatomists von Economo and Koskinas provided detailed mappings on the cellular
structure of the human cortex, reporting on quantitative aspects of cytoarchitecture of cortical areas.
Current day investigations into the structure of human cortex have embraced technological advances
in Magnetic Resonance Imaging (MRI) to assess macroscale thickness and organization of the cortical
mantle in vivo. However, direct comparisons between current day MRI estimates and the quantitative
measurements of early anatomists have been limited. Here, we report on a simple, but nevertheless
important cross-analysis between the histological reports of von Economo and Koskinas on variation
in thickness of the cortical mantle and MRI derived measurements of cortical thickness. We translated
the von Economo cortical atlas to a subdivision of the commonly used Desikan–Killiany atlas (as part
of the FreeSurfer Software package and a commonly used parcellation atlas in studies examining MRI
cortical thickness). Next, values of “width of the cortical mantle” as provided by the measurements of
von Economo and Koskinas were correlated to cortical thickness measurements derived from high-
resolution anatomical MRI T1 data of 2001 subjects of the Human Connectome Project (HCP). Cross-
correlation revealed a significant association between group-averaged MRI measurements of cortical
thickness and histological recordings (r 5 0.54, P< 0.001). Further validating such a correlation, we
manually segmented the von Economo parcellation atlas on the standardized Colin27 brain dataset
and applied the obtained three-dimensional von Economo segmentation atlas to the T1 data of each of
the HCP subjects. Highly consistent with our findings for the mapping to the Desikan–Killiany regions,
cross-correlation between in vivo MRI cortical thickness and von Economo histology-derived values of
cortical mantle width revealed a strong positive association (r 5 0.62, P< 0.001). Linking today’s
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state-of-the-art T1-weighted imaging to early histological examinations our findings indicate that MRI
technology is a valid method for in vivo assessment of thickness of human cortex. Hum Brain Mapp
36:3038–3046, 2015. VC 2015 Wiley Periodicals, Inc.
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INTRODUCTION

The human cerebral cortex occupies an average 550–
600 ml of volume [Miller et al., 1980; Triarhou, 2007b],
spans an impressive area of 2,000–2,500 cm2 [Peters and
Jones, 1984; Triarhou, 2007b] and includes an estimated, but
widely varying, 25,000 neurons per mm3 [Alonso-Nanclares
et al., 2008]. A long history of histological examinations has
identified a rich variation in cyto-, chemico-, and myeli-
noarchitecture of the human cortex [Schuz, 2002; Zilles
et al., 2002], identifying a large number of distinct cortical
regions. Among pioneers of cortical mapping Korbinian
Brodmann (1868–1918) [Brodmann, 1909] and Oskar (1870–
1959) and C�ecile Vogt (1875–1962) (see [Nieuwenhuys et al.,
2014] for a recent meta-analysis), early anatomists Constan-
tin von Economo (1876–1931) and Georg Koskinas (1885–
1975, see [Triarhou, 2007a] for a biography of von Econo-
mo’s life) provided detailed mappings of the complete
human cortex by means of histological examination. In 1925
von Economo and Koskinas presented the monumental
work “Die Cytoarchitektonik der Hirnrinde des erwachse-
nen Menschen” (translated “Cytoarchitectonics of the Adult
Human Cerebral Cortex”, from now on referred to as the
von Economo Atlas) [von Economo and Koskinas, 1925]
reporting on a complete parcellation of the human cortex in
54 distinct cortical areas (and 107 even more detailed
smaller subregions) on the basis of quantified data on mul-
tiple aspects of cortical architecture, including neuronal
count and width of the cortical mantle.

Following in the footsteps of these early pioneers in neu-
roanatomy, contemporary investigations into the human
cortex have utilized technological advances in Magnetic
Resonance Imaging (MRI) to investigate the layout of the
human cortex. Almost a hundred years after the pioneer-
ing work of von Economo and Koskinas MR imaging is
arguably one of the most popular techniques for studying
the anatomy of the human cerebral cortex, with one of the
advantages of this technique including the unique capabil-
ity of examining cortical structure in vivo. This has led to
a wide range of applications, including–among many
others–investigations into delineation of distinct cortical
regions, examinations of individual differences in cortical
layout in relationship to cognitive functioning, mapping of
changes in cortical structure in a wide range of psychiatric
and neurological brain disorders, and so forth.

The number of studies directly comparing MRI derived
estimates of cortical thickness with histological examina-

tions is however surprisingly limited, but a few studies
have made some important steps in bringing the two
fields together. In their seminal work on the introduction
of the FreeSurfer methodology to measure the thickness of
the cortical mantle based on T1 MRI images, Fischl and
Dale [2000] reported lobe averaged values of imaging
derived cortical thickness levels to be within the range of
values as reported by the histological measurements of
von Economo. Furthermore, comparing postmortem and
MRI estimates they reported on a significant correlation
between imaging derived estimates of cortical thickness of
two postmortem brains and microscopy examinations in 7
brain regions [Rosas et al., 2002]. In addition, a recent
study reported overlapping levels of cortical thickness
obtained by means of presurgery MRI and subsequent
microscopy examination of a specific region removed from
the temporal lobe during epilepsy surgery across a group
of 26 patients [Cardinale et al., 2014]. However, a system-
atic, region-wise whole-brain comparison between
cytoarchitectural observations and MRI-based estimations
of cortical structure remains missing. Connecting data
from one of the most detailed –but perhaps by today’s
neuroscientist sometimes forgotten- cytoarchitectonic map-
pings of the human cortex with the best of what contem-
porary methods on anatomical MRI measurements have to
offer [Van Essen et al., 2013] may provide a better under-
standing of the biological basis of the in vivo MRI cortical
thickness measurements we do today. Here, we report on
a cross-technique validation of cortical thickness estima-
tions derived from MRI T1 imaging data of 215 subjects of
the Human Connectome Project with the documented
reports of pioneering anatomists von Economo and Koski-
nas on the cellular structure of the human cerebral cortex.

METHODS

Histological Data

The detailed von Economo atlas, originally published in
1925 by von Economo and Koskinas includes a parcella-
tion of the total human cerebral cortex into 54
“Grundareae” (ground areas) based on a differentiating
cytoarchitectonic layout of regions, with a more fine-
grained division into 76 smaller “Varianten” (variants) and
finally 107 even finer “Modifikationen” (modifications). As
described in von Economo’s 1927 writings that accompa-
nied the atlas (titled “Zellaufbau der Grosshirnrinde des
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Menschen,” based on a series of teaching lectures by von
Economo [1927]), von Economo stated that every region in
the atlas was consistently observed in all investigated
brain samples, with the atlas based on histological exami-
nation of the cortex of numerous brains (“zahlreichen
Gehirnen”) of healthy (i.e., no reported history of neuro-
logical and/or psychiatric disorders) subjects in the age
range of 30–40 years. Examples of cause of death as men-
tioned in the original text are hemoptysis in tuberculosis
or a sudden death during surgery; the exact number of
investigated samples was, however, not explicitly docu-
mented [Triarhou, 2007b; von Economo, 2009]. For the 51
most important regions described in the atlas (being 43
ground areas and 8 variants, of which 48 cortical and 3
hippocampal areas) von Economo and Koskinas included
overview tables with detailed quantified measures of corti-
cal thickness and cytoarchitecture. Documentation of
quantitative cytoarchitectonic values included reports of
left and right hemispheric regions mixed together. A
recent book translation by dr. L.C. Triarhou [von Econ-
omo, 2009] of the 1927 accompanying textbook to English
lists a detailed description of the cellular structure of the
brain regions of the 1925 atlas, together with the informa-
tion of von Economo’s 1925 overview tables. In the study
here, information on the width of the cortical mantle for
the 48 cortical regions (40 ground regions and 8 variants)
was included in our MRI versus von Economo cortical
thickness comparison, taken as the von Economo and Kos-
kinas reported overall width or the average of the cortical
dome and cortical wall when separately provided [von
Economo, 2009].

MRI Data

High-resolution T1-weighted imaging data of the
Human Connectome Project was used for reconstruction
of the human cerebral cortical mantle [Van Essen et al.,
2013] (Q3 release, 215 subjects, voxel-size 0.7 mm isotropic,
age-range 20–35 years). For each individual dataset, the
FreeSurfer software package [Fischl et al., 2004] was used
for automatic gray/white/cortical spinal fluid classifica-
tion and subsequent reconstruction of the cortical mantle.
A commonly used 114 region-subdivision of the Desikan–
Killiany atlas [Desikan et al., 2006; Fischl et al., 2004] was
used to parcellate the cortex into distinct brain regions,
describing 57 unique cortical regions per hemisphere (a
cortical parcellation as provided by [Cammoun et al., 2011;
Hagmann et al., 2008], being a subdivision based on the
original Desikan–Killiany atlas describing 68 (34 single
hemisphere) larger cortical regions [Desikan et al., 2006;
Fischl et al., 2004]. This subdivision of 57 single hemi-
sphere regions was used as it closely matched the number
of cortical regions for which von Economo-Koskinas corti-
cal thickness was reported (48 regions). [Note that using
other finer-grained subdivisions of the Desikan–Killiany
atlas (dividing the original 34 cortical regions of the

Desikan–Killiany atlas into respectively 111, 224, or 499
single hemisphere subregions [Hagmann et al., 2008]
revealed highly comparable results, as shown in Support-
ing Information Fig. S1)]. Figure 1 illustrates the 57 single
hemisphere subdivision of the Desikan–Killiany parcella-
tion [Desikan et al., 2006].

Next, per individual dataset, FreeSurfer was used to
compute the level of vertex-wise cortical thickness, and for
each of the 114 cortical regions the average cortical thick-
ness in that region was taken as the mean value over all
cortical thickness measurements in that specific patch of
the cortex. For the 114 regions group-averaged cortical
thickness levels were computed as the average values over
the total group of 215 subjects. To match the von Economo
atlas (which does not distinguish between left and right
hemisphere, see description above), values of homologous
regions of the left and right hemisphere were averaged to
obtain MRI measurements of 57 single hemisphere cortical
areas in total.

Cortical Mapping of Atlases

The 48 cortical areas of von Economo’s atlas were man-
ually mapped to the regions of the commonly used higher
resolution 57 single hemisphere subdivision of the Desi-
kan–Killiany atlas [Hagmann et al., 2008] (note that the
three hippocampal regions as described by von Economo
and Koskinas were not included in our analysis as the hip-
pocampus is not included as a cortical (but instead as a
subcortical) structure in FreeSurfer). The von Economo
regions were manually mapped to the regions of the Desi-
kan–Killiany atlas (LS, MvdH) using the information on
the locations of the cortical regions as provided by visual
illustrations of the 1925 atlas and the textual descriptions
of the areas [von Economo and Koskinas, 1925]. For each
region of the Desikan–Killiany atlas the best matching
region(s) of the von Economo atlas were selected, resulting
in a mapping of the von Economo regions to the 57 single-
hemispheric regions of the subdivided Desikan–Killiany
atlas. Figure 1 displays a one-to-one visual comparison
between the digitized version of the von Economo atlas
and a schematic illustration of the Desikan–Killiany subdi-
vided atlas (left hemisphere, 57 regions). Next, using the
von Ecomomo to Desikan–Killiany atlas mapping, quanti-
tative histological values were obtained for the 57 cortical
regions: in case multiple von Economo areas mapped to
one single Desikan–Killiany region (e.g., regions FH, FL,
FM, FN to medial orbitofrontal gyrus) the von Economo
and Kosikinas reported levels were averaged; if one von
Economo area overlapped with two or more Desikan–Kill-
iany regions (e.g., region FA to three Desikan–Killiany
subareas of the precentral gyrus) each of the Desikan–Kill-
iany regions obtained the histological levels as reported by
von Economo and Koskinas. Supporting Information Table
1 summarizes the von Economo to Desikan–Killiany map-
ping in text; Figure 1 illustrates the mapping visually.
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[A post hoc analysis of regions of which a 1-to-1 mapping
between the von Economo atlas and the Desikan–Killiany
atlas (Supporting Information Table 1) was present (i.e.,
not involving averaging of cortical values) revealed highly
consistent findings (see Supporting Information Results)].

Statistical Analysis

Cross-technique examination was performed by means
of correlation analysis between mapped histological values
of the von Economo atlas (i.e., reported width of the corti-
cal mantle) and cortical thickness estimates as derived by
MRI. Effects reaching a P < 0.0045 (reflecting a Bonferroni
corrected alpha level of < 0.05, correcting for a total of 11
statistical tests performed in this study) were taken as
significant.

Von Economo FreeSurfer Atlas

In addition to a cross-technique analysis using MRI cort-
ical thickness estimates based on the commonly used Desi-
kan–Killiany atlas (see above), a second analysis was
performed in which a direct mapping of 48 cortical von
Economo regions into FreeSurfer was established. For this,

first, we manually segmented the 48 cortical regions of the
von Economo atlas on the Colin27 brain (a standard refer-
ence brain in the field, consisting of an averaging of an
individual brain that was scanned 27 times) [Holmes
et al., 1998] using the label segmentation tools included in
the FreeSurfer software suite. In this segmentation, region
PB1 and PB2 were merged into one region PB (von Econ-
omo describes PB2 as being situated in an island-like fash-
ion within area PB1 which we could not reliably draw
onto the cortical surface) resulting in a total of 47 region
labels. We note that during segmentation region FM and
FN were found to be difficult to reliably draw onto the
cortical surface due to their very small size and narrow
shape (being the smallest segmented regions in the atlas,
including only 2.6 and 3.1% of the average size of all von
Economo areas) (see also results). Second, the resulting
manual segmentation was used to create a von Economo
Freesurfer atlas using the atlas training tools as provided
in FreeSurfer. Third, similar to our analysis for the Desi-
kan–Killiany atlas, the von Economo parcellation atlas was
run on each of the individual HCP subjects (see Support-
ing Information Fig. S2 for five exemplary HCP subjects),
individual MRI-based cortical thickness values for the von
Economo regions were extracted, and for each region a
group average cortical thickness value was computed.

Figure 1.

Cortical mapping. Left panel shows a remake of the original von

Economo atlas as published in [Triarhou, 2007c] (reprinted with

permission), depicting the cortical areas as described and illustrated

in [von Economo, 2009; von Economo, 1927]. The middle panel

shows the Desikan–Killiany atlas used for the computation of the

MRI-based thickness of 114 cortical regions (57 per hemisphere,

left hemisphere is shown). Right panel shows the regions of the

Desikan–Killiany atlas (left hemisphere) as colored by the mapped

von Economo regions to our atlas. Supporting Information Table 1

gives a textual description of our mapping of the von Economo

regions to the Desikan–Killiany atlas. [Color figure can be viewed

in the online issue, which is available at wileyonlinelibrary.com.]
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Finally, region-wise group averaged cortical thickness esti-
mates were cross-correlated with the von Economo and
Koskinas reported levels of width of the cortical mantle.

RESULTS

Mapping of Von Economo—Koskinas to

Desikan—Killiany

Region-wise MR T1-weighted imaging derived cortical
thickness significantly correlated to von Economo and
Koskinas measurements of cortical width (P 5 2.00 3

10206, r 5 0.58, surviving Bonferroni correction, Fig. 2A,B).
The von Economo data does not distinguish between

left and right hemisphere and in the mean analysis MRI
data of the left and right hemisphere was thus averaged.
Post hoc analysis, correlating von Economo–Koskinas cort-
ical width to MRI derived thickness of the left and right
hemisphere separately, revealed similar strong correlations
(right: P 5 2.69 3 10206, r 5 0.57 | left: P 5 3.80 3 10206,
r 5 0.57).

Supplementary analyses describing (1) a subset of only
the oldest HCP subjects (age range 31–35 years, 96 sub-
jects) and (2) data of a set of n 5 40 subjects drawn from a
population of healthy participants of recent publications of
our group [van den Heuvel and Sporns, 2011, 2013; van
den Heuvel et al., 2012, 2013; Walhout et al., 2015] in the
same age range as the von Economo-Koskinas dataset (30–
40 years) revealed highly consistent results to the main
analysis (HCP 30–35 years: r 5 0.64, P 5 1.15 3 10207;
Utrecht set 30–40 years: r 5 0.56, P 5 7.97 3 10206, data
shown in Supporting Information Fig. S3).

Primary motor regions (region FA in the von Economo
1925 atlas and subareas of the precentral gyrus in the
Desikan–Killiany atlas, Supporting Information Table 1)
showed deviating behavior from the general relationship,
showing a clear underestimation of the thickness of the
cortex as measured by MRI (over 31%, MRI: 2.60 mm,
von Economo total: 3.77 mm) as compared to the histo-
logical findings of von Economo and Koskinas (points
marked in Fig. 2B). Studies have noted a general diffi-
culty of providing accurate MR measurements of cortical
thickness of primary motor regions based on T1-weighted
imaging [Han et al., 2006]. This effect is possibly related
to a suggested gradual transition of layer 6 to the white
matter in the precentral gyrus [Brodmann, 1909] and thus
relatively high T1 signal [Steen et al., 2000], making an
accurate segmentation of the cortical and white matter
boundary and subsequent estimates of the thickness of
the cortical mantle particularly difficult in these regions
[Han et al., 2006]. Indeed, taking the von Economo
reports of the width of layer 1–layer 5 (i.e., thus exclud-
ing the heavily myelinated layer 6 of the precentral gyrus
regions) revealed a much better overlap with the MR esti-
mates of precentral gyrus thickness, reducing the effect to

Figure 2.

Association between von Economo—Koskinas width of cortical man-

tle and MRI derived cortical thickness. Left panel of A shows the levels

of total width of the cortical mantle as provided by von Economo in

millimeters (described as the average of the dome and wall width levels

provided); right panel shows the cortical thickness as computed based

on T1-weighted MRI data of 2001 subjects of the Human Connec-

tome Project (see Methods) also in millimeters. B Correlation

between region-wise von Economo width of the cortical mantle (y-

axis) and MRI derived cortical thickness (x-axis). Cross-technique com-

parison shows a strong relationship between von Economo cortical

width and MRI cortical thickness (P< 0.001, surviving Bonferroni cor-

rection for multiple testing). Points above the dashed middle line

reflect regions of which the von Economo histological measurements

exceed the MRI derived estimates, points below this dashed line reflect

regions of which MRI derived estimates of cortical thickness exceed

those of the reports of von Economo and Koskinas (see also Fig. 3).

Regions of the precentral gyrus (marked) show a clear underestima-

tion of cortical thickness as observed by means of MRI as compared to

von Economo reported cortical width (see results for a further investi-

gation and possible explanation of this effect). [Color figure can be

viewed in the online issue, which is available at wileyonlinelibrary.com.]
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a small overestimation of 3.7% (MRI: 2.60 mm, von Econ-
omo layer 1–5: 2.46 mm).

Examining this effect across all regions, an underrepre-
sentation of the thickness of the cortical mantle by MRI as
compared to von Economo–Koskinas reported values was
mostly found in motor frontal, lateral parietal and primary
visual cortical regions (e.g., pink to magenta regions,
supramarginal cortex showing a von Economo—MRI ratio:
1.17, pericalcarine gyrus: 1.30, Fig. 3), while an overestima-
tion of MRI cortical thickness (i.e., von Economo<MRI)
was observed in lateral frontal and medial regions of the
insular, frontal, and temporal cortex (yellow regions, ratio:
0.77, lateral orbitofrontal cortex, Fig. 3).

Von Economo FreeSurfer Atlas

Consistent with the presented findings above, correlat-
ing MRI cortical thickness values extracted from the man-
ually segmented vonEconomo FreeSurfer atlas with the
von Economo-Koskinas histological reports revealed a pos-
itive correlation (P 5 0.0016, r 5 0.45). Note that as illus-
trated in Figure 4, two points (indicated in pink in the
figure) formed clear outliers to the overall correlation.
Indeed, as noted, regions FM and FN were identified dur-
ing manual segmentation process as difficult to segment
subregions due to their very small size and narrow shape

as compared to other cortical areas (see methods). Label-
ing FM and FN as outliers in the correlation analysis
resulted in a correlation of r 5 0.62 (P 5 5.76 3 10206, Fig.
4). In addition, similar as for the mapping to the 57 single
hemisphere Desikan–Killiany regions, the precentral gyrus
(region FA in the von Economo atlas) showed a clear
underestimation by MRI (von Economo/MRI ratio: 1.35).
Further consistent with the results for the mapping of the
von Economo atlas to the Desikan–Killiany atlas (Fig. 3),
MRI analysis resulted in an underestimation of the thick-
ness of the cortical mantle for frontal motor, lateral parie-
tal, and primary visual regions (e.g., frontal region FB
showing a von Economo—MRI ratio of 1.04, region PF
1.12, and region OC 1.09) and an overestimation of MRI
derived thickness of medial temporal, frontal, and insular
cortex (e.g., region FL showing a ratio of 0.75, region IB
0.90, region HC 0.76).

DISCUSSION

The main finding of our study is a positive correlation
between MRI derived measures of cortical thickness and
width of the cortical mantle as reported in the histologi-
cal work of pioneering neuroanatomists von Economo
and Koskinas [von Economo, 1925, 1927]. With MRI cur-
rently being one of today’s most used technologies to

Figure 3.

von Economo—MRI ratio across regions. Panel A shows the distri-

bution of the ratio between the von Economo and Koskinas esti-

mate of cortical width and MRI derived cortical thickness across all

cortical regions of the 57 region Desikan–Killiany atlas; panel B

shows the von Economo—MRI ratio plotted on the cortical sur-

face (left hemisphere). A ratio of >1 reflects a level of cortical

thickness higher in the von Economo mapping as compared to the

MRI derived estimate (pink to magenta regions). A ratio of < 1

reflects a level of cortical thickness higher as estimated by MRI as

compared to the reports of von Economo and Koskinas (yellow

regions). [Color figure can be viewed in the online issue, which is

available at wileyonlinelibrary.com.]
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measure structure of the human cortex, linking and vali-
dating MRI derived metrics to histological reports is of
importance to the use of such metrics in clinical, transla-
tional and cognitive neuroscience studies. Our technical
report shows a simple, but potentially important correla-
tion between MRI derived metrics of cortical thickness
and cortical width as measured by histological
techniques.

At least three technical remarks have to be kept in mind
when interpreting the findings of this study. First, post-
mortem examinations are known to suffer from volume
shrinkage after death related to dehydration of the tissue,
thus leading to a general underestimation of measure-
ments of size of postmortem tissue. The data of von Econ-
omo and Koskinas have not been corrected for shrinkage
effects, which could be argued as having led to a possible

Figure 4.

von Economo—FreeSurfer atlas. Panel A illustrates the regions

of the manually segmented von Economo 1925 FreeSurfer atlas.

Panel B shows for this atlas the von Economo and Koskinas

reported cortical width values (left panel) and MRI derived

thickness estimates (right panel) of the cortical mantle. Panel C

shows the significant region-wise correlation between von Econ-

omo—Koskinas measurements of width of the cortical mantle

(y-axis) and MRI derived measurements of cortical thickness

(x-axis). Panel D shows the ratio between the von Economo

and Koskinas reported cortical width values and MRI derived

estimates of cortical thickness (with a ratio >1 (pink-magenta)

indicating von Economo>MRI, and a ratio of <1 (yellow) indi-

cating von Economo<MRI). [Note the high overlap with the

results shown for the manual mapping to the Desikan–Killiany

atlas as presented in Fig. 3B]. [Color figure can be viewed in the

online issue, which is available at wileyonlinelibrary.com.]
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global underestimation of measurements of volume and
thickness [Amunts et al. 2007]. However, the section pro-
cedure as used by von Economo and Koskinas has been
noted to lead to an overestimation of tissue volume, fac-
tors argued to counter balance shrinkage effects [Amunts
et al., 2007]. Amunts et al. [2007], documenting and ana-
lyzing the used procedures in detail, thus concluded the
von Economo and Koskinas estimates to be accurate and
comparable to other techniques. Second, how the brain
samples included in the von Economo 1925 atlas exactly
correspond to HCP MRI data can unfortunately not be
quantified (as trivially no MRI data of the samples as
examined by von Economo and Koskinas exists), but it is
clear from their detailed writings on differences between
individual samples that they investigated a number of
brains, presumably of both men and women combined in
an age range of 30–40 years. Concerning the latter, supple-
mentary analysis of examining HCP and Utrecht MRI sam-
ples in the age range of 30–40 years revealed consistent
findings (See Supporting Information Materials and Sup-
porting Information Fig. 3). Third, MRI estimations of the
cortical thickness of regions were taken as an average over
a large group of subjects thus ignoring individual differen-
ces in thickness of the cortical mantle related to for exam-
ple gender (e.g., [Amunts et al., 2007; Sowell et al., 2007])
and/or variation in cognitive abilities [Karama et al., 2011;
Schnack, et al., in press].

Our conclusion is threefold. First, today’s MRI technol-
ogy is a good method for a quick, automated estimation of
thickness of the cortical mantle in vivo. Second, translating
detailed histology data to an MRI framework provides
new opportunities to test algorithms for automated gray/
white matter segmentations. And third, findings show that
MRI-based observations can be examined and interpreted
in light of cytoarchitectonic observations, suggesting that
the “gap” between MRI derived and histology derived
measurements of human cortical structure may not be as
big as sometimes thought.
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