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T1-Axial Medial Temporal Atrophy Visual Rating: A Comparable
Study with Schelten’s T1-Coronal Visual Rating
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Background: Medial temporal atrophy (MTA) is the earliest pathological characteristic and a
sensitive biologic marker for Alzheimer’s disease. The Schelten’s coronal visual rating scale has
been commonly used for assessing MTA. But sometimes it has been difficult to apply Schelten’s
coronal visual rating scale in large epidemiologic studies because it needs more sophisticated kn-
owledge of hippocampal anatomy of each raters. The purposes of this study is to 1) suggest a new
and easier visual rating scale using T1 axial images, 2) compare visual assessment of MTA using
modified T1-coronal Schelten’s visual rating scale with T1-axial visual rating scale, and 3) test whe-
ther the degree of MTA in T1-axial visual rating scale correlates with the severity of cognitive impair-
ment. Methods: Participants were 27 Alzheimer's patients (23 women, 4 men) and 26 non-dement-
ed normal control (18 women, 8 men). Two neurologists blinded to diagnosis and age of the sub-
jects assessed MTA by axial visual rating scale which assessed for the maximal hippocampal width
and parahippocampal cerebrospinal fluid space. Intra-rater and inter-rater reliability were obtained.
Hippocampal volume was assessed by manual tracing in 5 participants representing each visual
axial grade. Results: The visual rating scale using T1-axial image was comparable to T1-coronal
visual rating scale, showing significant agreement (kappa=0.745, p< 0.001). Inter-and intra-rater
reliability in T1-axial visual rating scale of MTA was higher than those in Schelten’s T1-coronal visu-
al rating scale. The degree of MTA in T1 axial visual rating scale showed negative correlation with
MMSE (r=-0.460, p<0.001) and clinical dementia rating scale (sum of box) (r=0.563, p<0.001). Hi-
ppocampal volume tended to decrease according to visual axial grade. Conclusions: The T1-axial
visual rating scale of MTA showed good agreement with Schelten’s T1-coronal visual rating scale
and cognitive functions. Inter-and intra-rater reliability for T1-axial visual rating scale of MTA was
higher than those of Schelten’s T1-coronal visual rating scale, which suggests of possibilities of
application for axial visual rating scale in clinical practice. The correlation of degree of MTA in T1-
axial visual rating scale with hippocampal volume should be studied in large number of subjects.
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Table 1. Schelten’s coronal visual rating scale

A Hippocampus C : Choroidal fissure D: Temporal horn

Grade 0 N N N
Grade 1 N i N
Grade 2 1 1 1
Grade 3 1 m m
Grade 4 [N m m

1,increase; |, decrease; N, normal.

Grade 0 Grade 1

Fig. 1. Modified Schelten’s coronal visual rating scale.
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A, Height of hippocampus; C, Width of choroidal fissure; D, Width of temporal horn.
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siuke] 71 71 7E2 Ynl(A), sfutet HE7] Atol o] 71 7hrt
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%HE g Y A4AE <02 wel 17 $(manual trac—
ing) ¥olX 9AE Analyze 8.1 (Mayo Clinic, Rochester,
MN, USA) ol-g-sto] fiAle Alw=shlth. 2F 942 Re-
gion of interest (ROD2}F UHAZ o] &E} 5141 ROI F91<]

Table 2. Axial visual rating scale

A’ Hippocampus C': Cistern D": Temporal horn
Grade 0 N N N
Grade 1 N 7 N
Grade 2 ! " 1
Grade 3 1l m "
Grade 4 1l m m

1,increase; |, decrease; N, normal.

Grade 0 Grade 1

Fig. 2. Axial visual rating scale.
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voxelZ AXFte] & 34| voxel 4 ZF voxel F3(0.5%
0.5%1.2 mm?)E &ste] ALFsHct. siuke] sjtala] A=
ALAIEE Duvernoy 2] sl 2] atlas & oA HA-Lo)|A] A3
AAE Ha2 SHATH2, 16-22]. 3t H&E AAl= crus of
the fornix7} Hol= GHO R djute] upZ 9% 9 QM (lat—
eral, superior and anterior)2] ZAAl= 7} A9 o & o]
uncal recess® g3ttt sute] okl & (inferior) A= par—
ahippocampal gyrus® st L ¢ (medial) H A= FH-(hi-
ppocampal head)2} A (hippocampal body)2] = qu-
adrigeminal cistern® =, 1]5(tai)9] 9= QS A (white

matter) 2 ZFATH2, 17-221.
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MMSE F4* £40l&= Mann—Whitney U test £4 S-S AF
B30, A B]w o= Chi—square test 2 Fisher's exact
test& ARESIITE Schelten®] TPAFE o] &gt A=}
S5 ol 87 AAA = 7] dA L A FIERE 7F Al et
B7HF U AR=E AR ] 8l Crosstaboll Al KappaAl&
Z7g5kole), 3 sjute] Fu) 24 HARRte] Bk U A=
= intra—rater correlation coefficient gr& 43ttt &
A& ofl= SPSS (version 13.0)Z2 1S AHEst9oH, &
A 7972 p<0.052 8T,

il —l>

Grade 3 Grade 4

A, Width of hippocampus; C', Width of crural and ambient cistern; D’, Width of temporal horn.
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Table 3. Characteristics of patients with AD vs Non-demented
participants

Non-demented

AD (n=27) (n=26) pvalue
Age (yr) 71.4+86 66.2+4.4 <0.001*
Sex (M:F) 4:23 8:18 0.202
Education (yr) 50+40 124+44 <0.001*
MMSE score 21.4x6.7 28.6+12 <0.001*
CDR 0.8+0.7 05+0.2 0.017*
CDR (sum of box) 39+42 0.6+0.3 <0.001*
MTA visual rating scale 20x£1.0 09+09 <0.001*

Schelten’s (coronal) rating

Axial visual rating 20%£1.0 1.0+08 <0.001*

*1p<0.05 by Mann-Whitney U test, Chi-square test, or Fisher's exact test.
AD, Alzheimer's disease; MMSE, Mini-Mental state examination; CDR,
clinical dementia rating; MTA, medial temporal atrophy.

Table 4. Inter-rater and intra-rater reliability of visual rating scale

Schelten’s coronal rating Axial rating
Inter-rater 0.569* 0.638"
Intra-rater
Rater 1 0.836" 0.938*
Rater 2 0.582* 0.660*

*p<0.001, kappa value by crosstab.
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Fig. 3. Distribution of MTA grading by axial visual rating scale in
Alzheimer’s disease (AD) and Non-demented participants show-
ing moderate to severe degree of MTA in 20% in AD group com-
pared to non-demented.



42

Table 5. Correlation of the degree of MTA in axial visual rating
scale with cognitive impairments

Right MTA  pvalue LeftMTA  pvalue
MMSE -0.416 0.003* -0.460 0.001*
SVLT total recall -0.408 0.004* -0.423 0.003*
Rey figure recall -0.441 0.002* -0.426 0.003*
CDR 0.570 <0.001* 0.568 <0.001*
CDR (sum of box) 0.561 <0.001* 0.563 <0.001*

*p<0.05; y=correlation coefficient adjusted by age and education.
MTA, medial temporal atrophy; MMSE, Mini-Mental state exam; SVLT,
Seoul verbal learning test; CDR, clinical dementia rating.
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