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Introduction

According to th e  W orld H e alth  Organiz ation (W H O),
de m e ntia “is  a s yndrom e  - us ually of a ch ronic or
progre s s ive  nature  - in w h ich  th e re  is  de te rioration
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BACKGROUND: Alz h e im e r’s  is  a s yndrom e  m os tly affe cting ge riatric caus ing m e dial te m poral lobe  atroph y and
m e m ory im pairm e nt. It is  untre atable  in ge riatrics  patie nts , but lack  of us ing s im ple  and re liable  m e as ure m e nts
to de te rm ine  th e  s e ve rity of Alz h e im e r’s  dis e as e . Th is  pape r colle cts  th e  s e ve rity of Alz h e im e r’s  ge riatric patie nts
bas e d on th e  popular vis ual grading s ys te m  MTA, line ar m e as ure m e nts  applie d on MRI s can to de te rm ine  th e
s e ve rity of Alz h e im e r’s  dis e as e , and th e  re liability and re pe atability of th e s e  m e as ure m e nts . OBJECTIVES: Th e
aim s  of th is  s tudy are  to find th e  com m on grade  of Alz h e im e r’s  dis e as e  by us ing a s im ple  and re liable  m e as ure m e nt,
find th e  re liability and re pe atability of h ippocam pal line ar m e as ure m e nts . Find th e  re lation of th e  grade  of atroph y
w ith  ge nde r, and age . M e as ure  h ippocam pal h e igh t and w idth  to give  a re fe re nce  value  of Alz h e im e r’s  patie nt
and m e as ure  radial te m poral h orn w idth  and com pare  be tw e e n righ t and le ft s ide . Com pare  be tw e e n th e  Unite d
State s  and inte rnational Alz h e im e r’s  patie nts . METH ODOLOGY: A cros s -s e ctional s tudy w as  conducte d on 60
ge riatric Alz h e im e r’s  s ubje cts  from  ADNI databas e  w h ich  re pre s e nt 5 %  of all Alz h e im e r’s  population in th e  Unite d
State s . By us ing a vis ual grading s ys te m  w h ich  is  applie d on MRI s can and com pare  th e m  to e ach  oth e r. Statis tical
analys is  w as  done  by SPSS (V-21) s oftw are . Th e  aim  of th is  pape r is  to find th e  m os t com m on grade  and th e
re lation be tw e e n th e  grade  of Alz h e im e r’s  w ith  ge nde r and age . Give  re fe re nce  value  of m e an volum e  for both
righ t and le ft h ippocam pus . Com pare  be tw e e n righ t and le ft te m poral h orn w idth . RESULT: Th e  aim  of th is  pape r
w as  to find th e  m os t com m on grade  of Alz h e im e r’s  dis e as e  am ong ADNI databas e  w h ich  w as  done  on 60 patie nts
from  ADNI. Th e  m os t com m on grade  is  grade  one  and Alz h e im e r is  m ore  com m on in m ale s , but it is  m ore  s e ve re
in fe m ale s . MTA grading s ys te m  m us t ch ange  from  vis ual grading s ys te m  to a s ys te m  th at de pe nds  on m e as urable
value s . Th e  ne w  MTA s ys te m  m us t include  h ippocam pal w idth  s ince  h ippocam pal w idth  h as  a h igh e r as s ociation
w ith  MTA m ore  th an th e  h ippocam pal h e igh t. RR can be  us e d as  crite ria to ve rify th e  grade  of th e  ne w  MTA.
CONCLUSION: Th e  s ugge s tions  and re com m e ndations  for future  s tudie s  are  to focus  on trans form ing th e  M TA
grading s ys te m  to a s ys te m  th at de pe nds  on m e as urable  value s . Add th e  w idth  of th e  h ippocam pus  to th e  M TA
grading s ys te m  crite ria. Provide  s im ple  s oftw are ’s  th at can m e as ure  th e  h ippocam pal volum e  in a s im ple  clinical
s itting.
Ke yw ords : Alz h e im e r’s , Ge riatrics , MRI.
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in m e m ory, th ink ing, be h avior and th e  ability to pe rform
e ve ryday activitie s  affe cts  olde r pe ople  and it is  not
a norm al part of aging”.8 Als o, W H O  re porte d in a
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fact s h e e t publis h e d in May 2017 th at th e re  are  47
m illion pe ople  w ith  de m e ntia, e ve ry ye ar 9 .9  m illion
m ore  pe ople  are  affe cte d by de m e ntia, 5 to 8 out of
100 pe ople  above  60 ye ars  h ave  de m e ntia, in 2030
th e  patie nts  w ith  de m e ntia w ill be  75 m illion and in
2050 w ill re ach  132 m illion w orldw ide .8  Th e  de finition
according to Rom an (2003) “de m e ntia is  clinical
s yndrom e  h as  s ym ptom s  including m e m ory difficulty
and is s ue s  w ith  s pe ak ing, th ink ing and th e  ability for
proble m -s olving w h ich  re fle x on s ocial life ”.4

Th e  us e  of s im ple  and re liable  m e as ure m e nts  or
m e th ods  to e valuate  or pre dict Alz h e im e r’s  dis e as e
(AD) im m e diate ly is  th e  m ode rn tre nd in th e  ne uro-
s cie ntific com m unity. Th e re  are  m any m e th ods  to
m e as ure  th e  s e ve rity of th e  AD s uch  as ; m e as uring
h ippocam pal volum e , de te cting tau prote in and
am yloid le ve l in ce re bros pinal fluid (CSF) by m agne tic
re s onance  im aging (M RI), and de te cting iron
de pos ition in bas al ganglia. All th e  pre vious  m e as ure -
m e nts  are  difficult to do in a s h ort tim e . Furth e rm ore ,
th e s e  m e as ure m e nts  ne e d s pe cialis ts  to do th e  ana-
lys is . Th e  m os t s im ple  and re liable  m e as ure m e nts
are  Me dial Te m poral Lobe  Atroph y (MTA) grading
s ys te m , h ippocam pal line ar m e as ure m e nts , and radial
te m poral h orn w idth  (rTH W ).

State m e nt of th e  Proble m
Th e  purpos e  of th is  pape r is  to find th e  com m on
grade  of AD am ong patie nts  w h o are  re gis te re d w ith
Alz h e im e r's  Dis e as e  Ne uroim aging Initiative  (ADNI)
databas e  by s im ple  and re liable  indicators  of th e
s e ve rity of AD. All publis h e d re s e arch  us e d advance d
m e th ods  th at are  difficult to be  applie d in a clinical
s itting. As  w e ll, finding th e  re liability and re pe atability
of  a s im ple  line ar m e as ure m e nts  of h ippocam pus
w h ich  is  ve ry s im ple  m e as ure m e nts .

Aim s  and Obje ctive s

AIMS
To de te rm ine  th e  com m on grade  of AD am ong patie nts

OBJECTIVES
To de te rm ine  th e  follow ing m e as ure m e nts  on MRI
s can De te rm ine  AD grade  of atroph y in re lation w ith
ge nde r and age . Com pare  be tw e e n righ t and le ft m e dial
te m poral lobe  in e ach  patie nt. Me as ure  h ippocam pal

dim e ns ions  to give  re fe re nce  value . Me as ure  radial
te m poral h orn w idth  for both  s ide s . Com pare  be tw e e n
AD ge riatrics  patie nts  in Unite d State s  and inte rnational.
De te rm ine  th e  re liability and re pe atability of h ippo-
cam pal line ar m e as ure m e nts .

H ypoth e s e s  of th e  Study
Th is  pape r w ill de te rm ine  th e  s e ve rity of AD in th e
Unite d State s . Th e  h ypoth e s e s  is  th e  s e ve re  s tage  or
4 on MTA s core  s ys te m  m ay be  a com m on varie ty and
m os tly s e ve re  in fe m ale s .

Th e  s ignificance  of th e  Study
Th e  ability to find th e  com m on grade , te s t th e  re liability
and re pe atability of th e  line ar m e as ure m e nts , and find
th e  ave rage  radiological m e as ure m e nts  of th e
h ippocam pus  in Alz h e im e r’s  patie nts  w h o h ave  e nrolle d
in ADNI databas e  in th e  Unite d State s . It w ill im prove
all databas e s  and provide  k now le dge  re late d to th is
proble m .

Re s e arch  De s ign
A cros s -s e ctional s tudy.

Sam pling Me th od / Random ization m e th od
Re trograde  s am ple .

Sam ple
Alz h e im e r’s  Patie nts  w h o h ave  e nrolle d and re gis te re d
w ith  Alz h e im e r's  Dis e as e  Ne uroim aging Initiative  (ADNI)
in th e  Unite d State s .

Subje cts
Ge riatric patie nts  w ith  AD in th e  Unite d State s .

Sam ple  s iz e
Th e  s am ple  s iz e  re q uire d = 60.
Th e  s am ple  s iz e  w as  calculate d by us ing th e  follow ing
form ula:

n = z ² * P (1 - P)
d²

W h e re  n = s am ple  s iz e .
z  = le ve l of confide nce  (2-s ide d 9 5%  confide nce  inte rval
= 1.9 6).
P = Pre vale nce  of Alz h e im e r’s .
d = pre cis ion (5% ).
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Inclus ion Crite ria
Ge riatrics  (above  60 ye ars ).
Alz h e im e r̀ s  patie nt.
Any ge nde r.

Exclus ion Crite ria
Younge r patie nt ( 60 Ye ar).
Tre atable  dis e as e s  s uch  as  s ubdural h e m atom as ,
tum ors , h ydroce ph alus , s trate gic infarction of pos te rior
ce re bral arte ry, pre s e nile  AD, Vas cular de m e ntia,
frontote m poral lobe  de ge ne ration, de m e ntia w ith  le w y
bodie s , MCI, Kors ak off's  ps ych os is , re ce nt ne uro-
s urge ry, e pile ps y, pos t-traum atic s tre s s  dis orde r,
s ch iz oph re nia, any dis e as e  th at can affe ct th e  h ippo-
cam pal volum e  and is  not AD, or any ps ych iatric
dis orde r.

Duration of th e  s tudy
1 ye ar from  01s t Nove m be r 2017 to 01s t Nove m be r
2018.

Place  of th e  s tudy
Th e  data is  provide d by ADNI databas e  w h ich  w e re
colle cte d by ADNI organiz ation in th e  Unite d State s
afte r obtaining a pe rs onal approval for public acce s s
on cons e nt form s  from  th e  patie nts  in th e  Unite d State s .
Th is  initiative  w as  e valuate d and obtaine d e th ical
cle arance . Afte r applying and s h ow ing th e  re s e arch
propos al, an acce s s  w as  obtaine d from  ADNI to acce s s
th e ir data. Th e  re s e arch  propos al and ADNI acce s s
w as  provide d to th e  e th ical com m itte e , Colle ge  of
Me dicine , K ing Saud Unive rs ity. Th is  s tudy is  done
unde r s upe rvis ion of th e  Anatom y De partm e nt, Colle ge
of Me dicine , K ing Saud Unive rs ity.

Prim ary re s e arch e r
Th e  prim ary re s e arch e r is  s tude nt w h o is  purs uing h is
Mas te r̀ s  de gre e  in Anatom y.

Mate rials  re q uire d
Digital file s  of MRI s cans  on ADNI databas e .
Data e ntry s h e e t.

Outcom e  m e as ure s  - prim ary and s e condary
Prim ary outcom e  m e as ure s
De te rm ine  th e  com m on grade  of AD am ong th e
patie nts .

Se condary outcom e
Me as ure  th e  re liability and re pe atability of th e  line ar

h ippocam pal m e as ure m e nts , de te rm ine  AD grade  of
atroph y in re lation w ith  ge nde r and age , com pare
be tw e e n righ t and le ft m e dial te m poral lobe  in e ach
patie nt, m e as ure  h ippocam pal dim e ns ions  to give
re fe re nce  value , m e as ure  radial te m poral h orn w idth
for both  s ide s  and com pare  be tw e e n th e m , and
com pare  be tw e e n AD ge riatrics  patie nts  in th e  Unite d
State s  and inte rnational.

Proce dure  and Data Analys is
Afte r obtaining an acce s s  from  ADNI and e th ical
approval from  th e  e th ical com m itte e , Colle ge  of
Me dicine , King Saud Unive rs ity. Th e  data w as  colle cte d
and w ritte n in th e  data e ntry s h e e t and e th ical cle arance
from  th e  e th ical com m itte e . Th e  data w as  colle cte d,
analyz e d, and th e  re s ult is  provide d.
SPSS (v/21) w as  us e d for data analys is  of th e  colle cte d
data. Th e  e valuation h as  be e n done  on MRI coronal
plan, T1 w e igh te d im age s . Th e  s lice  le ve l w as  tak e n
at th e  corpus  of h ippocam pus  and at th e  frontal part
of pons . Th is  grading s ys te m  is  a vis ual rating of th e
h e igh t of th e  h ippocam pal form ation, ch oroid fis s ure
w idth , and te m poral h orn w idth .
MTA clas s ify th e  s ubje cts  by s ys te m  into grade s  from
0 = norm al, 1 = m inim al atroph y, 2 = m ild atroph y,
3 = m ode rate  atroph y, to 4 = s e ve re  atroph y (Sch e lte ns ,
19 9 5).5 A m anual h ippocam pal m e as ure m e nts  h as
be e n us e d afte r alignm e nt of th e  im age  to give  th e
be s t vis ualiz ation of h ippocam pus . Both  h ippocam pi
of e ach  s ingle  Alz h e im e r’s  patie nt w as  m e as ure d at
th e  le ve l of th e  corpus  on MRI T1 w e igh te d im age s
w ith  obliq ue  orie ntation pe rpe ndicular to th e  axis  of
th e  h ippocam pus  at le ve l of ante rior pons  w ith out
pre vious  k now le dge  of th e  AD s e ve rity in th e  s am ple .
Th e  h e igh t w as  tak e n at 9 0 de gre e s  and th e  alve us
w as  include d in m e as uring h ippocam pus  h e igh t
be caus e  it cannot be  dis tinguis h e d as  a s e parate
s tructure . Slice  th ick ne s s  is  1.2 m m  and s e le ction w as
m ade  to pick  th e  las t s can available  for th e  patie nts
be caus e  th e re  are  m any s cans  for e ve ry patie nt.
Th e  h e igh t of h ippocam pus  w as  m e as ure d from  alve us
to gray m atte r of s ubiculum . Th e  w idth  w as  m e as ure d
from  h ippocam pal s ulcus  m e dially to te m poral h orn of
late ral ve ntricle  late rally as  de s cribe d by (Adach i M e t
al, 2007).1 To m e as ure  th e  re pe atability and re liability
is  re q uire d to obtain th e  m e an of both  s ide s  w h ich
calculate d by th is  form ula m e an of righ t and le ft
h ippocam pal h e igh t/m e an of righ t and le ft h ippocam pal
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w idth  as  de s cribe d by (Rana AK e t al, 2017).3

Th e  radial te m poral h orn w idth  w as  m e as ure d on MRI
axial T1 w e igh te d im age s  at th e  le ve l of orbitom e atal
line . Norm al te m poral h orn appe ars  as  s lit-lik e  and it
is  norm al w idth  range  from  3 to 5 m m  at th e  le ve l of
ch oroid fis s ure  origin. It cons ide re d e xtre m e ly e nlarge d,
if th e  diam e te r is  m ore  th an 5.3 m m .

Th e  s e ve rity of AD is  dire ctly proportional w ith  aging.
If th e  patie nt is  old, th e  s e ve rity of AD w ill be  h igh  as
w e ll s e e  (Fig. 1). Olde r patie nts  s h ow e d a s m all h ippo-
cam pal h e igh t, large  te m poral h orn w idth , and h igh
MTA s core .

Re s ult

Th e  s am ple  w as  random ly colle cte d from  ADNI
databas e . Th e  m ale  patie nts  are  32, w h ile  th e  fe m ale
patie nts  are  28, and th e  total num be r of patie nts  is  60.
Th e  ave rage  age  for th e  m ale  patie nts  is  75.9 6 and
for th e  fe m ale  patie nts  is  79 .28 ye ars . Th e  dis tribution
of age  s tart from  60 to 9 6 ye ars  and th e  ave rage  age
is  70.58 ye ars . Th e  patie nts   75 ye ars  are  29 , and
patie nts  < 75 ye ars  are  31 s e e  (Tab. 7).
Th e  m os t com m on grade  is  grade  one  in 19  patie nts
s e e  (Tab.1). AD is  m ore  com m on in m ale s  th an fe m ale s .
Ele ve n patie nts  of th e  firs t grade  patie nts  in th e  s am ple
are  m ale s , w h e re  only 8 are  fe m ale s  s e e  (Tab. 2). Th e
grade  z e ro w as  ne ve r found in any patie nt in th is
s am ple . Th e  ave rage  age  in grade  one  is  71, grade
tw o is  77, grade  th re e  is  80, and grade  four is  76 ye ars
s e e  (Tab. 3).

Table  1: Th e  com m on grade  of AD am ong th e  s am ple .

Valid

MTA grade

Frequency Percent Valid Percent
Compulated

Percent

1

2

3

4

Total

19

18

12

11

60

31.7

30.0

20.0

18.3

100.0

31.7

30.0

20.0

18.3

100.0

31.7

61.7

81.7

100.0

Table  2: Th e  re lation of th e  com m on grade  to ge nde r.

Gender

Gender * MTA grade

Total

Count

Male

Female

MTA grade

1

11

8

19

2

11

7

18

3

5

7

12

4

5

6

11

32

28

60

Total

Table  3: Th e  re lation be tw e e n MTA grade  and ave rage  age  in
e ach  grade .

Average age per grade

MTA grade Average age N Std. Deviation

1

2

3

4

Total

71.11

77.17

80.17

76.09

75.65

19

18

12

11

60

8.286

6.214

9.114

7.993

8.362

Figure  1: Th e  re lation be tw e e n AD and age .

Table  4: MTA s e ve rity in re lation to ge nde r

Report

Gender MTA Average Grade N Std. Deviation

Male

Female

Total

2.13

2.39

2.25

32

28

60

1.070

1.133

1.099

AD s e ve rity found to be  re late d to ge nde r. Th e
h ippocam pal h e igh t and w idth  are  h igh e r on le ft s ide
m ore  th an le ft s ide . Th e  ave rage  h e igh t of th e  righ t
h ippocam pus  is  10.29  m m , h e igh t of th e  le ft h ippo-
cam pus  is  10.58 m m , w idth  of th e  righ t h ippocam pus
is  12.03 m m , and w idth  of th e  le ft h ippocam pus  is
12.44 m m  s e e  (Tab. 11). Th e  h ippocam pal w idth  h as
h igh e r s ignificance  m ore  th an th e  h e igh t s e e  (Tab. 12).
As  w e ll, th e  MTA s core  and s e ve rity of AD in fe m ale s
is  h igh e r th an m ale s  s e e  (Tab. 4 and 5). Both  righ t and
le ft, h e igh t and w idth  of h ippocam pus , and radial
te m poral h orn w idth  are  large r in m ale s  com pare  to
fe m ale s . Th e  m e an in both  ge nde r for rTH W  are  8.33
m m  in le ft rTH W , 7.34 m m  in righ t rTH W , w h ich  m e an



Table  5: Th e  re lation am ong AD, rTH W , and ge nde r.

Difference in AD with gender

Gender Lt. rTHW Diff

Male

Female

Total

-1.1906

32

1.95206

-.7571

28

1.64529

-.9883

60

1.81342

Mean

N

Std. Deviation

Mean

N

Std. Deviation

Mean

N

Std. Deviation

Rt. rTHW

7.6188

32

1.81169

7.0357

28

1.81602

7.3467

60

1.82204

8.8094

32

2.13487

7.7929

28

2.28359

8.3350

60

2.24559

Table  6: Com paris on of age  w ith  MTA.

Comparison of Age Group with MTA Grade

Age Group

Count

% within Age_N

% within MTA_Grade

% of Total

Count

% within Age_N

% within MTA_Grade

% of Total

Count

% within Age_N

% within MTA_Grade

% of Total

>=75 Years

1

13

44.8%

68.4%

21.7%

6

19.4%

31.6%

10.0%

19

31.7%

100.0%

31.7%

2

7

24.1%

38.9%

11.7%

11

35.5%

61.1%

18.3%

18

30.0%

100.0%

30.0%

3

4

13.8%

33.3%

6.7%

8

25.8%

66.7%

13.3%

12

20.0%

100.0%

20.0%

4

5

17.2%

45.5%

8.3%

6

19.4%

54.5%

10.0%

11

18.3%

100.0%

18.3%

29

100.0%

48.3%

48.3%

31

100.0%

51.7%

51.7%

60

100.0%

100.0%

100.0%

MTA Grade Total

>=75 Years

Total

Table  7: MTA age  crite ria and norm ality.

MTA Normality Analysis

Frequency
Cumulative

Percent

Normal

Abnormal

Total

26

34

60

43.4%

100.0

Percent Valid Percent

43.4%

56.6%

100.0

43.4%

56.6%

100.0

Table  8:  rTH W  m e an and s tandard de viation.

One-Sample Statistics

N Std. Error Mean

Rt. rTHW

Lt. rTHW

Mean Std. Deviation

60

60

7.346667

8.335000

1.8220371

2.2455851

.2352240

.2899038

Rt. rTH W  = righ t radial te m poral h orn w idth , Lt. rTH W  = le ft radial
te m poral h orn w idth .

Table  9 : Th e  uppe r and low e r m e as ure m e nts  of rTH W .

One-Sample Test

t

Rt. rTHW

Lt. rTHW

31.233

28.751

Rt. rTH W  = righ t radial te m poral h orn w idth , Lt. rTH W  = le ft radial
te m poral h orn w idth .

df

59

59

Sig.
(2-tailed)

Mean
Difference

95% Confidence Interval
of the Difference

Lower Upper

.000

.000

7.3466667

8.3350000

6.875985

7.754904

7.817349

8.915096
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th e  le ft te m poral h orn is  large r th an th e  righ t s ide  s e e
(Tab. 10).

According to th e  age  crite ria of MTA grading s ys te m ,
th e re  are  16 patie nts  w e re  in th e  norm al or e arly s tage
of AD w h o follow  th e  MTA rule  s e e  (Tab. 7). Th e  nor-
m ality or e arly s tage  of AD according to th e  pre vious
crite ria is  16 patie nts , w h ile  th e  e xtre m e  abnorm al are
14 patie nts . Norm al grade  for patie nts  w ith  age   75
ye ars  are  21 and abnorm al are  9  patie nts . Th e  norm al
grade  for patie nts  w ith  age  < 75 ye ars  are  16 and
abnorm al are  14 patie nts . Th e  total num be r of th e
norm al are  37 patie nts  of all age s  from  60 to 9 6 ye ars .
Th e  abnorm al are  23 patie nts  of all age s  from  60 to
9 6 ye ars  s e e  (Tab. 7).
Th e  radial te m poral h orn w idth  h as  th e  m e an 7.34 m m
on th e  righ t s ide , w h ile  on th e  le ft s ide  is  8.33 m m  s e e
(Tab. 8). Th e  low e r m e as ure m e nt of rTH W  on th e  righ t
s ide  is  6.87 m m  and th e  uppe r of rTH W   on th e  righ t
s ide  is  7.81m m . Th e  low e r m e as ure m e nt of rTH W  on
th e  le ft s ide  is  7.75 m m  and th e  uppe r rTH W   on th e
le ft s ide  is  8.01 m m  s e e  (Tab. 9 ). Th e  m e an of righ t
rTH W  in patie nts  w ith  age   75 is  7.17 m m  and th e
le ft rTH W  in th e  s am e  age  group is  7.9 8 m m . Th e
m e an of righ t rTH W  in patie nts  w ith  age  < 75 is  7.50
m m  and th e  le ft rTH W  in th e  s am e  age  group is  8.66
m m  s e e  (Tab. 10).

According to th e  age  crite ria of MTA grading s ys te m ,
th e re  are  26 patie nts  w e re  in th e  norm al or e arly s tage
of AD w h o follow  th e  MTA rule  s e e  (Tab. 6). Th e
norm ality or e arly s tage  of AD according to th e  pre vious
crite ria are  26 patie nts , w h ile  th e  abnorm al are  34
patie nts . Norm al grade  for patie nts  w ith  age   75 ye ars
are  20 and abnorm al are  9  patie nts . Th e  norm al grade
for patie nts  w ith  age  < 75 ye ars  are  6  patie nts  and
abnorm al are  14 patie nts . Th e  total num be r of th e
norm al are  37 patie nts  of all age s  from  60 to 9 6 ye ars .
Th e  abnorm al are  24 patie nts  of all age s  from  60 to
9 6 ye ars  s e e  (Tab. 6).



Table  10: Th e  age  groups  in re lation to rTH W .

Group Statistics

Age Group

Rt. rTHW

Lt. rTHW

>=75 Years

< 75 Years

>=75 Years

< 75 Years

Rt. rTH W  = righ t radial te m poral h orn w idth , Lt. rTH W  = le ft radial
te m poral h orn w idth .

N Mean Std. Deviation Std. Error
Mean

29

31

29

31

7.172414

7.509677

7.982759

8.664516

1.7519166

1.8993604

2.2182794

2.2566270

.3253227

.3411352

.4119241

.4053022
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ne ve r found in any patie nt be caus e  all th e  patie nts  are
ge riatrics  above  60 ye ars  and norm al aging alone  is
re s pons ible  to caus e  s om e  atroph y in th e  brain
ge ne rally. Male  patie nts  h ave  a h igh e r rTH W  and line ar
h ippocam pal m e as ure m e nts  th an fe m ale s , but it is  not
an accurate  com paris on be tw e e n ge nde rs . Th e
h ippocam pal dim e ns ions  and te m poral h orn w idth  are
re late d to th e  s iz e  of organ in ge nde r m ore  th an th e
AD s e ve rity in ge nde r. Us ually in h e alth  individual, th e
organs  in m ale s  are  bigge r and large r th an fe m ale s .
Th e  ave rage  MTA s core  for fe m ale  patie nts  is  2.39 ,
w h ile  in m ale  is  2.13. Th e  MTA s core  and s e ve rity of
AD in fe m ale  is  h igh e r th an m ale  s im ilar to th e
h ypoth e s is  and s im ilar to th e  AD re port of Saudi
Minis try of H e alth .2

Th e  s e ve rity of AD affe cts  th e  le ft s ide  m ore  th an th e
righ t s ide  w h ich  can be  re late d to th e  dom inant
h e m is ph e re . Th e  m ajority of th e  patie nts  in th e  s am ple
are  m ale s  com pare  to th e  Saudi re port w h ich  indicate
th at fe m ale  patie nts  are  m ore  affe cte d by AD m ore
th an m ale  oppos ite  to th e  findings  in th is  pape r.2 Le ft
h ippocam pus  is  affe cte d by AD m ore  th an th e  righ t
s ide  w h ich  is  oppos ite  to Tarroun’s  findings  in France
(Tarroun e t al., 2007).6 Tarroun e t al took  th e  m e as ure -
m e nts  at th e  ante rior and pos te rior part of th e
h ippocam pus , but not at th e  le ve l of th e  corpus  of th e
h ippocam pus  w h ich  e xplains  th e  low  m e as ure m e nts
in h e igh t am ong AD patie nts . In addition, th e  com m on
grade  am ong th is  s am ple  is  grade  one  w h ich  s h ow s
th e  m e an of  h ippocam pal h e igh t a 10.58 m m  on th e
le ft and 10.29  m m  on th e  righ t s ide . Tarroun`s  finding
is  a 6.6 ± 1.1 m m  on th e  of h ippocam pal h e igh t on th e
righ t and 6.76 ± 1.1 m m  on th e  le ft s ide  (Tarroun e t
al., 2007).6

According to (Varon e t al., 2015) w h o conducte d a
re s e arch  on ANDI databas e  AD patie nts  found th at
vis ual rating s ys te m  h as  83%  s e ns itivity and 56%
s pe cificity for patie nts  w h o are   s tage  3 com pare  to
th e  volum e tric m e as ure m e nts  w h ich  h as  83%  s e ns itivity
and 78%  s pe cificity.7 (Varon e t al., 2015) conclude d
th at MTA is  a good diagnos tic tool, but according to
Varon’s  findings , MTA cannot diagnos is  or pre dict AD
in of any patie nt in s tage  0, 1, and 2 be caus e  of th e
low  s pe cificity.7 W h at th e y found s upports  w h at w as
found in th is  re s e arch  s e e  (Tab. 6). Th e  s e ns itivity is
th e  ability to ide ntify w h o is  not norm al, w h ile  th e
s pe cificity is  th e  ability to ide ntify w h o is  norm al. Th e
ne ce s s ity to ide ntify th e  norm al pe rs on is  m ore  im por-

Table  12: MTA re lation w ith  line ar h ippocam pal m e as ure m e nts .

Coefficientsa

Model

1

H  Rt. H ipo = h e igh t of righ t h ippocam pus , W  Rt. H ipo = w idth  of
righ t h ippocam pus , H  Lt. H ipo = h e igh t of le ft h ippocam pus , and

W  Lt. H ipo = w idth  of le ft h ippocam pus .

Unstandardized
Coefficients

Standardized
Coefficients

(Constant)

Age

H Rt. Hpo

W Rt. Hpo

H Lt. Hpo

W Lt. Hpo

t Sig.
B Std. Error

3.596

.034

-.080

-.128

-.064

-.068

1.599

.016

.085

.061

.085

.062

Bela

.255

-.136

-.285

-.109

-.156

2.249

2.075

-.937

-2.088

-.753

-1.105

.029

.043

.353

.041

.455

.274

a. Dependent Variable: MTA grade

Table  11: Th e  re lation be tw e e n AD and ge nde r.

Male

Female

Total

8.8094

32

2.13487

7.7929

28

2.28359

8.3350

60

2.24559

Gender Lt. rTHW MTA grade H Rt. Hpo W Rt. Hpo H Lt. Hpo W Lt. Hpo Rt. rTHW

Mean

N

Std. Deviation

Mean

N

Std. Deviation

Mean

N

Std. Deviation

2.13

32

1.070

2.39

28

1.133

2.25

60

1.099

10.6344

32

1.73793

9.9000

28

1.96601

10.2917

60

1.86877

12.2344

32

2.54249

11.8071

28

2.37267

12.0350

60

2.45335

10.5813

32

1.93215

10.5964

28

1.84942

10.5883

60

1.87798

12.8250

32

2.48868

12.0107

28

2.51047

12.4450

60

2.51122

7.6188

32

1.81169

7.0357

28

1.81602

7.3467

60

1.82204

H  Rt. H ipo = h e igh t of righ t h ippocam pus , W  Rt. H ipo = w idth  of
righ t h ippocam pus , H  Lt. H ipo = h e igh t of le ft h ippocam pus , W
Lt. H ipo = w idth  of le ft h ippocam pus , Rt. rTH W  = righ t radial

te m poral h orn w idth , and Lt. rTH W  = le ft radial te m poral h orn
w idth .

Dis cus s ion

Th e  m os t com m on grade  is  grade  one  in 19  patie nts
oppos ite  to th e  h ypoth e s is  be caus e  th e  ave rage  age
of th e  s am ple  is  70.58 ye ars . Th e  grade  z e ro w as
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Conclus ion

Th e  s ugge s tions  and re com m e ndations  for any
future  s tudie s , is  to focus  on trans form ing th e  M TA
grading s ys te m  to a s ys te m  th at de pe nd on m e a-
s urable  value s . Add th e  w idth  of th e  h ippocam pus
to th e  MTA grading s ys te m  crite ria. Provide  a s im ple
s oftw are ’s  th at can m e as ure  th e  h ippocam pal
volum e  in a s im ple  clinical s ittings .

Conflict of Inte re s t: None .

tant th an ide ntifying th e  abnorm al pe rs on. MTA m us t
ch ange  from  vis ual grading s ys te m  to a s ys te m  th at
de pe nd on m e as urable  value s  and s pe cific range s  for
e ach  grade . RR can be  us e d as  crite ria for th e  ne w
MTA s cale .
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