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Abs t rac t  We conducted an interob- 
server study to assess agreement on 
visual rating of medial temporal lobe 
atrophy on coronal Tl-weighted 
MRI. A total of  100 studies of el- 
derly individuals, using two different 
MRI techniques (spin echo and in- 
version recovery sequences), were 
analysed by four raters (three neurol- 
ogists and one neuroradiologist) us- 
ing a five-point rating scale. Com- 
plete agreement was found in 37% of 
the total sample. Interobserver agree- 
ment as expressed by kappa values 
was 0.44 (95% CI=0.34-0 .54)  and 
0.51 (95% CI=0.41-0 .61)  for the 
two techniques. After dichotomizing 
medial temporal lobe atrophy into 
present or absent, a post hoc analysis 

revealed higher complete agreeement 
(70%), with kappa values of 0.59 
(95% CI=0.51-0 .67)  and 0.62 (95% 
CI = 0.48-0.075), for the two tech- 
niques (all four raters). From this 
study we conclude that visual rating 
of medial temporal lobe atrophy on 
MRI in the coronal plane yields fair 
to good agreement among observers. 
We recommend this type of visual 
rating for use in clinical settings 
when a quick judgement on the pres- 
ence of medial temporal lobe atrophy 
is needed. 

Key  words  Magnetic resonance 
imaging • Interobserver agreement • 
Medial temporal lobe atrophy • 
Alzheimer 's  disease 

Introduction 

Quantitative studies have indicated that medial temporal 
lobe atrophy (MTA) on magnetic resonance imaging 
(MRI) appears significantly more severe in patients with 
Alzheimer 's  disease (AD) than in age-matched controls 
[5, 8, 9]. In 1992 we reported similar results using visual 
assessment of  MTA on coronal MRI slices with a newly 
developed rating scale based on the assessment of the size 
of the hippocampal formation relative to the surrounding 

cerebrospinal fluid (CSF) spaces, and supplied guidelines 
for the use of the scale [12]. Recently we used the same 
method to identify AD patients among community- 
dwelling elderly satisfactorily [13]. We now report the re- 
sults of the interobserver reliability of this scale based on 
100 MRI studies analysed by four observers. 

Materials and methods 

In order to ensure inclusion of material showing a wide variety of 
MTA, we selected MRI scans of participants in the AMSTEL 
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study (Amsterdam Study of the Elderly) [11], a population-based 
study of cognitive decline in the elderly, and consecutive images 
obtained for screening purposes in a memory clinic. The patient 
sample thus included a variety of elderly non-demented and de- 
mented subjects (with AD and other dementias). A total of 100 
MRI scans were selected, blinded with respect to the age and the 
name of the subjects. 

MRI was performed on a 0.6T unit employing two different 
techniques. Half of the images (50) were Tl-weighted spin-echo 
sequences (SE), with a TR of 300ms and a TE of 22ms, four exci- 
tations, scan time 6min, field of view 20cm, with six oblique 
slices and a slice thickness of 5 mm (interslice gap 1 mm, in-plane 
resolution 0.8 x 1.0mm) planned parallel to the brain stem axis and 
perpendicular to the hippocampal axis; this was the same method 
as described earlier [12]. The other 50 images were obtained using 
the inversion recovery (IR) technique (TR 2000, TI 500, TE 32 ms, 
two excitations), with otherwise identical scan parameters and a 

Table 1 Visual rating of medial temporal lobe atrophy [12] ( ~ = 
increase, ,L = decrease, N = normal) 

Score Width of Width of Height of 
choroide fissure temporal horn hippocampal formation 

0 N N N 

1 ~ N N 

4 t i t  t i t  ; $ ;  

scan time of 12 min. The IR technique was implemented because it 
offers a better grey/white matter contrast sensitivity (Fig. 1). 

The five-point rating scale (0-4) is based on the width of the 
surrounding CSF spaces and the height of the hippocampal forma- 
tion, which includes the hippocampus proper, the subiculum, and 
the parahippocampal and dentate gyri [12]. A score of 0 is as- 
signed when no CSF is seen surrounding the hippocampus. A 
score of 4 is given when there is severe atrophy of the medial tem- 
poral lobe and the normal anatomy of the hippocampus is no 
longer visible, with enlargement of the temporal horn and the 
choroid fissure (Table 1). Both sides are included in the assess- 
ment. In cases of severe asymmetry the score of the more affected 
side is given. In all studies, the raters were asked to judge the de- 
gree of MTA on the slice that best depicted the hippocampal for- 
mation and surrounding structures. 

The raters were three neurologists and one radiologist. Two of 
them (raters 1 and 2) were involved in the development of the 
scale and could be considered to have more experience with rating 
MTA on MRI than the other two. The scans were identified by a 
number only, to make sure all raters were blinded to the identity, 
age, sex and diagnosis of the subjects. After a short training ses- 
sion, the raters judged all scans in random order, which was differ- 
ent for each rater. 

The degree of agreement among observers was expressed by 
means of kappa statistics [6]. According to Fleiss [6] a kappa value 
below 0.40 denotes poor agreement, between 0.40 and 0.75 means 
fair to good agreement, and a kappa value above 0.75 indicates 
excellent agreement. The overall kappa [95% confidence interval 
(CI)] was calculated for all four raters for both techniques sepa- 
rately. In addition, kappa values were calculated for the agreement 
between each pair of raters for both techniques. 

Results 

Fig. 1 Two coronal MRI slices of the same patient, using spin- 
echo (A) and inversion recovery technique (B) (See text for scan 
parameters). Scan B was made 1 year after scan A. The panel 
unanimously gave A a score of 1 and B a score of 2 

I n s p e c t i o n  o f  the raw data  (not  shown)  d i s c l o s e d  that  all  
raters  ag reed  c o m p l e t e l y  on  37 o f  100 scans.  T h e  la rges t  
d i f f e r ence  b e t w e e n  raters  was  2 po in t s  ( scores  0 and 2 for  
the  s a m e  scan).  O n  ave rage ,  ra ter  2 (RS. )  g a v e  l o w e r  
scores  than  the  o ther  three  raters  (1.62 vs  1.79, 1.90 and 
1.91). A score  o f  4 was  on ly  a s s igned  to 2 scans,  a score  
on  w h i c h  al l  raters  agreed .  A score  o f  0 was  g i v e n  9 t imes  
by  ra ter  2, but  n e v e r  by  ra ter  3. In  Fig .  2 e x a m p l e s  o f  the  
scores  are  g iven .  

T h e  ove ra l l  k a p p a  v a l u e  for  the  SE  t e c h n i q u e  was  0 .44 

( 9 5 %  C I = 0 . 3 4 - 0 . 5 4 )  and  fo r  t he  I R  t e c h n i q u e  0.51 
( 9 5 %  C I = 0 . 4 1 - 0 . 6 1 ) ,  i nd ica t ing  p o o r  to fa i r  a g r e e m e n t  
fo r  bo th  t echn iques .  T h e  k a p p a  va lues  for  a g r e e m e n t  be-  
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*~ Fig. 2 Five coronal MRI slices made with the inversion recovery 
technique. All raters agreed completely on the scores of 2, 3 and 
4 for the lower three scans. However, there was disagreement on 
the score for the first scan (0 by two raters and 1 by two raters) and 
on the score for the second scan (2 by two raters and 1 by two 
raters) 

Table 2 Kappa values for the interobserver agreement on assess- 
ing medial temporal lobe atrophy on MRI among four raters using 
spin-echo (SE)/inversion recovery (IR) techniques 

Rater 2 Rater 3 Rater 4 

Rater 1 0.38/0.57 0.48/0.58 0.63/0.51 
Rater 2 0.26/0.46 0.36/0.34 
Rater 3 0.58/0.55 

Table 3 Kappa values for the interobserver agreement on assess- 
ing medial temporal lobe atrophy dichotomized into absent (scores 
0, 1) versus present (scores 2-4), among all raters with SE/IR tech- 
niques 

Rater 2 Rater 3 Rater 4 

Rater 1 0.68/0.70 0.63/0.61 0.67/0.45 
Rater 2 0.51/0.59 0.54/0.45 
Rater 3 0.77/0.58 

tween the different  pairs  of  raters are g iven  in Table 2. As 
can be seen, agreement  varies be tween  0.26 and 0.63 for 
the SE technique and be tween  0.34 and 0.57 for the IR 
technique.  

In accordance  with a previous  s tudy [13] the scores 
were  d icho tomized  into MTA absent  (scores 0 and 1) and 
M T A  present  (scores 2-4) .  A pos t  hoc analysis  revea led  
that the overa l l  kappa  value  for  the SE technique was 0.59 
(95% C I = 0 . 5 1 - 0 . 6 7 )  and for  the IR t echn ique  0.62 
(95% C I = 0 . 4 8 - 0 . 7 5 ) ,  indica t ing  good  agreement  for both 
techniques.  The kappa  values  for agreement  be tween  the 
different  pairs  o f  raters are g iven  in Table 3. 

Discussion 

We found that the assessment  of  M T A  on M R I  using vi- 
sual inspect ion  showed fair to good  interrater  agreement ,  
regardless  of  the exper ience  of  the rater. A l though  the IR 
technique yie lds  a h igher  contrast  sensit ivity,  the interob- 
server  agreement  was on average  only  s l ight ly  h igher  
when using this technique.  

Post  hoc analysis  of  our data  revea led  that agreement  
improved  when only  the presence  or absence of  M T A  was 
considered.  The  same was found by  De Leon  et al. [4], 
who repor ted  100% agreement  using a d icho tomized  
scale. This me thod  of  scor ing may  be more  re levant  in 
c l in ical  sett ings [13], and it wou ld  thus be wor thwhi le  to 
cons ider  condens ing  the rat ing sys tem into a 1-3 or 0/1 
scale. A s imi lar  conc lus ion  was drawn f rom our visual-  
vo lumet r ic  corre la t ion s tudy [14]. 
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Other  studies address ing  the same issue seemed  to 
y ie ld  bet ter  results,  a l though true compar i son  is difficult ,  
s ince some o f  the studies were  pe r fo rmed  using CT [3, 4, 
10] or used another method of  assessing MTA [7] or inter- 
observer  agreement  [2-4,  7, 10]. De Leon et al. [4] reported 
a high corre la t ion  coeff ic ient  (0.92) be tween  two ob- 
servers ( four-point  scale) on a sample  o f  25 CT studies 
obta ined  with their  negat ive  angle  technique ( t ransverse  
slices).  Kido  et al. [10] also repor ted  a high corre la t ion 
(0.90) be tween  two observers  in rat ing tempora l  lobe at- 
rophy on a three-poin t  scale using CT scans of  24 A D  pa- 
t ients and 18 controls.  The  consor t ium to es tabl ish  a reg-  
is try for  A D  (CERAD)  used M R I  and repor ted  acceptab le  
intraclass  corre la t ion coeff ic ients  (> 0.79) when 14 radiol-  
ogists  subjec t ive ly  scored ( four-point  scale) the size of  the 
lateral  ventr ic les  and the tempora l  horns,  and an intraclass 

coeff ic ient  of  0.70 for Sylv ian  fissure en la rgement  and 
g lobal  a t rophy of  the bra in  [2]. Interpreta t ion of  these re- 
sults should be done with caution, since correlation coeffi- 
cients are not  appropr ia te  for measur ing  agreement  [1]. 

We conc lude  that our scale for visual  rat ing of  M T A  on 
mid- f i e ld  M R I  in the coronal  p lane yields  fair  to good  
agreement  among  observers .  The  method  can be used on 
all  M R I  systems.  The use of  h igher-f ie ld  systems wil l  in- 
crease  the spatial  resolut ion  and p robab ly  also the interob- 
server  agreement .  We r e c o m m e n d  that this type of  visual  
rat ing of  M T A  be used in c l in ical  sett ings when a quick 
j u d g e m e n t  on the presence or absence  of  M T A  is needed.  
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