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ABS TRACT
Objective: Alzheimer’s disease (AD), the most common cause of dementia, has
become an important public health issue. There is no definite cure for AD,
however, early diagnosis can slow the course of the disease. Mild cognitive
impairment (MCI) is a clinical entity defined as the transition between dementia
and normal aging in which memory and other cognitive abilities can be affected.
MCI is an active process that can convert to different forms of dementia at a rate
of approximately 15% per year. Currently, the use of electrophysiological
techniques in diagnosing and clinical monitoring of MCI and AD, and during the
clinical course of progression from MCI to AD, is limited as compared with
structural and functional imaging techniques. In the current study, we aimed to
demonstrate that the movement-related cortical potential (MRCP) test is an
electrophysiological test that can be used in the above-mentioned conditions. 
Methods: In the current study, MRCPs were recorded in 20 patients diagnosed with
AD according to the National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer's Disease and Related Disorders
Association (NINCDS-ADRDA) and the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV) criteria and, 20 patients diagnosed with MCI
according to the Petersen criteria, by using a neuropsychological battery, including
the mini-mental state examination, verbal memory processes test, clock-drawing
test, geriatric depression scale, Stroop test, functional activities questionnaire,
Benton facial recognition test, and the global deterioration scale. Latency and
amplitude values of the MRCPs in patients were compared with latency and
amplitude values of the MRCPs in 25 normal control cases.
Results: Comparison of the AD, MCI and control groups revealed that MRCP wave
occurred later in the MCI group than in the control group, and occurred later in the
AD group than in the MCI group. Motor potential (MP) amplitude in the AD group was
lower as compared with the MCI and control groups. 
Conclusion: In conclusion, the MRCP test can be used as an electrophysiological test
in the diagnosis and monitoring of AD as well as in the monitoring of the clinical
course of progression from MCI to AD. (Arc hi ves of Neu ropsy chi atry 2013; 50: 9-14)
Key words: Alzheimer’s disease, mild cognitive impairment, movement-related
cortical potentials
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ÖZET 
Amaç: Demansın en yaygın nedeni olan Alzheimer Hastalı$ı (AH) önemli bir toplum
sorunu haline gelmi#tir. AH, erken dönemde tanı konuldu$unda seyrinin
yava#latılabildi$i, kesin tedavisi olmayan bir hastalıktır. Hafif bili#sel bozukluk
(HBB) bellek ve di$er kognitif yetilerin etkilenebildi$i normal ya#lanma ile demans
arasındaki ara bölge olarak tanımlanan klinik tablodur. HBB yılda ortalama %15
oranında farklı türlerdeki demans sendromuna dönü#ebilen aktif bir süreçtir.
Günümüzde HBB ve AH’nın tanısında, klinik izleminde ve HBB’den AH’ye ilerleyen
klinik süreçte elektrofizyolojik incelemelerin kullanımı yapısal ve fonksiyonel
görüntüleme yöntemlerinin yanında sınırlı kalmaktadır. Bu çalı#mada Devinime
"li#kin Kortikal Potansiyellerin (D"P) yukarıda bahsedilen durumlarda
kullanılabilecek elektrofizyolojik bir test olabilece$ini göstermeyi amaçladık.
Yöntem: Bu çalı#mada Mini mental durum testi, Sözel bellek süreçleri testi, Saat çizme
testi, Geriatrik depresyon ölçe$i, Stroop testi, "#levsel faaliyetler anketi, Benton yüz
tanıma testi, Global yıkım ölçe$inden olu#an nöropsikoljik test bataryası kullanılarak
NINCDS-ADRA ve DSM-IV tanı kriterlerine göre AH tanısı konulan 20 hastada ve
Petersen kriterlerine göre HBB tanısı konulan 20 hastada D"P kayıtlaması yapılmı#tır.
Elde edilen potansiyellerin latans ve amplitüd de$erleri, 25 normal kontrol olgusunun
latans ve amplitüd de$erleri ile kar#ıla#tırılmı#tır.
Bulgular: AH, HBB ve kontrol grubu ile kar#ıla#tırıldı$ında, D"P dalgası AH
grubunda HBB grubuna göre, HBB grubunda da kontrol grubuna göre daha geç
ortaya çıkmı#tır. AH grubunda motor potansiyel (MP) amplitüdü HBB ve kontrol
grubuna göre dü#ük saptanmı#tır. 
Sonuç: D"P’in AH tanısında ve klinik izleminde kullanılabilece$i gibi HBB’nin AH’ye
ilerlemesini de gösterebilecek elektrofizyolojik test olarak kullanılabilece$ini
dü#ünüyoruz. (Nö rop si ki yat ri Ar fli vi 2013; 50: 9-14)
Anah tar ke li me ler: Alzheimer hastalı$ı, hafif bili#sel bozukluk, devinime ili#kin
kortikal potansiyel

Çıkar çatı!ması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatı#ması
bildirmemi#lerdir.
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Introduction 

Alzheimer’s Disease (AH) is a neurodegenerative disease
characterized with progressive depression in memory, mental
functions and acquired intellectual abilities which leads to various
neuropsychiatric conditions and impairements in daily life
activities. AH which is the most common cause of dementia
constitutes 50-70% of all dementia cases (1).

The first symptoms in AH start insidiously. It is not possible to
know the time of onset of the disease definitely. The first symptoms
are indistinct and unclear. Progressive devastation lasts for years
before the symptoms start. Clasically, AH is divided into 6 stages :
1. Presymptomatic stage, 2. Preclinical stage, 3. Very early
(potential) Alzheimer’s disease, 4. Mild stage, 5. Moderate stage, 6.
Severe stage. 

Very early (potential) Alzheimer’s disease is the stage during
which symptoms of cognitive impairement start to be observed,
though indistinctively. Mild degree of memory impairement and
difficulty in learning new things and forming a new memory are
observed. Therefore, patients ask the same question repeatedly in
this period. Although they continue their work-life, they have
decreased performance.  There is impairement in the ability do
decide and difficulty in concentrating. Axiety is prominent. This
may be overlooked by the relatives of the patient. A part of the
patients in this stage are included in the definition of “Mild
Cognitive Impariement” (1,2). In the moderate stage, the symptoms
start to become prominent. The patients require the help of other
people to perform daily-life activities in the community.
Psychological reactions including anger and suspiciousness are
frequent in these patients who do not receive appropriate support.
There is impairement in remote memory. They may get lost even in
places which they know well. Their ability of social decision is
impaired. Their ability to calculate is impaired (1,3).

Use of electrophysiological investigations in the diagnosis and
follow-up of AH is limited compared to structural and functional
imaging methods. Electrophysiological tests allow examination of
the brain’s physiology during cognitive function and show the
order of tasks of the brain regions (4). With development of
electrophysiological tests and better understanding of the
structures convenience may be provided in the diagnosis of AH, in
determining the prognosis and in investigation of the drugs
developed for treatment. None of these electrophysiological
methods used in the diagnosis and follow-up of AH gives
information about the movement activation time. MRCPs are
spontaneous voluntary EEG activities and electronegative
potentials reflecting the motor preperation process rather than the
memory process. MRCPs are recorded on the scalp by back-
averaging technique during the beginning and maintenance of a
voluntary movement and just after the movement. MRCPs are used
to investigate the neural mechanisms related with movement,
elucidate the complex connections of the motor system in various
diseases including cognitive disorders and mainly movement
disorders (5). 

In the first MRCP studies performed electrophysiologically in
AH, it was shown that motor and contralateral rolandic cortex
performances were not affected in the early and moderate stages
of AH, but frontolateral, centromedial and ipsilateral rolandic
cortexes were affected (6). 

Method 

20 patients with a diagnosis of “Mild Cognitive Impairment”
and 20 patients with a diagnosis of “Moderate Stage Alzheimer’s
Disease” were included in this study. 25 age-matched  healthy
individuals with no demential complaint or finding were included
as the control group (Table 1). The mean age of the Alzheimer group
was 72,60 years and the upper and lower age limits were 60 and 86,
respectively. The mean age of the MCI group was 71,25 years and
the upper and lower age limits were 61 and 81, respectively.  The
mean age of the control group was 68,48 years and the upper and
lower age limits were 59 and 86, respectively. The disease times in
the MCI group and Alzheimer group were evaluated as years. The
mean disease time was 2,8 years for the MCI group and the longest
and shortes disease times were 1 and 7 years, respectively. The
mean disease time was 4,85 years for the Alzheimer group and the
longest and shortes disease times were 2and 8 years, respectively.  

The following neurocognitive tests were performed in the
patients:

1.Mini mental state examination (7), 
2.Verbal memory processes scale (8) , 
3.Clock drawing test (9), 
4.Geriatric depression scale (10,11) , 
5.Stroop test(12,13),
6.Functional activities questionnaire (14) , 
7.Benton facial recognition (15) , 
8.Global depression scale (16).
A diagnosis of potential AH was made according to NINCDS-

ADRA and DSM-IV diagnostic criteria and a diagnosis of MCI was
made according to Pewtersen criteria (17,18,19).

MRCP recordings were made using Ag-AcCl superficial disc
electrodes placed on the C3 and C4 points on the scalp according
to the international 10-20 system from the contralateral motor
cortex where the motor potential (MP) is obtained better. Evoked
potentials and EMG wave recordings were done using “band-
pass” filter with an upper frequency of 0,1 Hz and a lower
frequency of 50 Hz. Electrode impedences were adjusted to be
below 5 kiloohm (k!) and the electrode placed on the earlobes
was used as the reference electrode. The earth electrode was
connected using a superficial disc electrode on the Fpz point.  To
trigger MRCP wave form the patient was asked to voluntarily press
the buton of the pen which he/she held in the right hand and let go
with intervals of 5 seconds. The same process was repeated in the
right hand following counting, in the left hand and in the left hand
following counting. Thus a total of 4 recordings were made.  Two
superficial disc electrodes were connected to the right and left
thenar regions (flexor pollicis brevis) for EMG recordings.  At least
2 MRCP recording traces were obtained by 50 trigerrings
performed each time. The analysis time was adjusted to be 2
seconds by back avaraging method starting 1600 ms before the
start of the movement.

MRCP wave traces obtained by recording were analysed one
by one. Firstly, the starting point (N0) latency (millisecond: ms) of
the cortical activity was measured. Afterwards, the amplitude of
the highest peak point of the wave just before the EMG activity
determined as the motor potential (M1) was measured as
microvolt (µV) and how earlier it occured before the EMG activity
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was measured as ms.  (Negative slope: NS) height (N1) amplitude
occuring just before M1 was measured as µV. For early phase
measurements, the amplitudes of the points 500 and 650 ms before
N1 peak point (N500 and M650, respectively) were also measured
as µV.

SPSS 10.0 program was used for statistical analysis. In the
analysis of paired groups, t-test was used for independent groups
and One-Way ANOVA test was used for comparison of three
groups. 

Results

1. BP (N0) latency on MRCP recordings by all trigerrings in the
AH group occured later compared to the MCI and control group.
This delay in latency was found to be statistically significant
(p<0,05). In the MCI group, N0 latency by all trigerrings on MRCP
recordings occured later compared to the control group. This delay
in latency on MRCP recordings was found to be statistically
significant (p<0,05) (Table 2, Graphic 1).

2. In the AH group, the MP amplitude with all triggerings was
found to be lower compared to the control group. The reduction in
the amplitude was found to be statistically significant (p<0,05). In
the AH group, only the reduction in the MP amplitude in the MRCP
analysis which occured by the right hand random triggering was
found to be statistically significant compared to the MCI group
(p<0,05). The MR amplitude in the MRCP analysis which occured
by the right hand rhythmical and left hand random triggering was
found to be low, but did not reach statistical significance. In the
MCI group, the MP amplitudes by all triggerings were found to be
lower compared to the control group. This reduction in the

amplitude was found to be statistically significant (p<0,05) (Table 3,
Graphic 2).

3. A significant correlation was found between the
neuropsychological tests and MRCP parameters in the AH group
and MCI group. 

Discussion 

The human lifespan has increased with improvement of life
conditions and treatment and control of various diseases. This has
caused to an increase in the prevelance of aging-associated
diseases. Dementia is an important health problem in communities
in which the aged population has increased. AH is a progressive
neurodegenerative disease with leads to intellectual regression,
various neuropsychiatric behavioral disorders and impairements in
daily life activities. AH has no definite treatment. When the
diagnosis is made early, the course may be slowed down. Mild
cognitive impariment (MCI) is considered as the transitional period
between normal aging and dementia. MCI is a clinical state in
which measurable cognitive impairment occurs, but daily-life
activities are maintained. 

Currently, functional and structural imaging methods, amiloid
imaging, CSF and serum bio-markers and genetic markers in the
diagnosis of MCI, AH and progression of MCI to AH are expensive
and hard-to-reach methods. Karas et al. found atrophy in the the
left lateral temporal lobe, left parietal cortex and medial temporal
lobe by “Voxel Based Morphometry” method in amnestic MCI
patients who trasformed to Alzheimer’s disease (20). Fleisher et al.
compared the results of volumetric MRG with clinical scales in
terms of predicting progression of MCI to AH (21). Jack et al.
attempted to determine the amiloid plaque intensity and
localization using PET in their study (22). In this study, it was found
that MCI patients who had plaques labaled with amiloid marker
”Pittsburgh Compound B” (PiB) progressed to AH with a higher
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Table 1. Time and behavior criteria in the open area test

Parameter Controls HBB Alzheimer

Number of patients 25 20 20

Gender (F/M) 10/15 8/12 4/16

Age 68.48±7.47 71.25±6.58 72.60±6.69

Disease period (years) - 2.80±1.44 4.85±1.53

Table 2. N0 latency (ms) values arising from trigerring by right hand
random. right hand counting. left hand random. left hand counting in
the AH. HBB and control groups  

AH HBB Control

R-BP (msn) -849.1±131.54" -1149.9±126.28 -1315.6±103.16!

Rr-BP (msn) -880.1±101.75" -1107.5±162.3 -1259.2±98.36!

L-BP (msn) -933.3±129.8" -1118.7±123.2 -1251.12±108.68!

Lr-BP (msn) -931.8±114.79" -1113.6±129.89 -1260±109.05!

"When the AH group is compared with the HBB group p<0.05
!When the AH and HBB groups are compared with the control group p<0.05
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rate compared to the ones who did not have plaque load. (22). In a
study performed with proton magnetic resonance spectroscopy
(H-MRS) in cognitive impairment without development of
dementia, it was reported that metabolic changes were present in
individuals with memory complaint under risk and MRS could be
beneficial in the diagnosis and follow-up of these individuals (23).
BOS Amiloid #1-42, total tau (t-tau) concentrations were examined
in differentiating MCI patients from normal elderly individuals and
in predicting progression of MCI to AH. It was reported that the
combination of increased t-tau and decreased Amiloid #1-42
determined the risk of progression to AH (24). $4 allele was found
with a higher rate in patients with a diagnosis of AH compared to
the individuals without dementia and cognitive impairment was
found with a higher rate in MCI patients with a positive $4 allele
compared to the ones with a negative $4 allele (25). Teng et al

stated that the neuropsychiatric symptoms in MCI were predictors
for progression to AH (26). 

Although electrophysiological investigations are used less
frequently in the diagnosis of MCI and AH, they allow examination
of the physiology of the brain during cognitive function and show
the order of assigment of the brain regions. With better
understanding of these electrophysiological tests they can be used
in the diagnosis of MCI and AH, in showing progression of MCI to
AH and in investigation of the drugs developed for treatment. With
this aim electrophysiological tests including event-related
potentials (P300) and EEG can be used, but all of these methods are
insufficient to give information about the activation time of
movement.  Movement related cortical potentials (MRCP) may be
event-related cortical potentials which may be used for this
objective. MRCPs were used in AH by Babiloni et al. for the first
time (6). In this study, it was shown that the performances of the
motor and contralateral rolandic cortexes were not affected in AH
in the early and moderate stages, but the frontolateral,
centromedial and ipsilateral rolandic cortexes were affected. In
our study, it was shown that especially the supplemantary motor
area responsible of the initiation of movement and sensorimotor
cortex were affected from the early stages of AH using MRCP.  

Yılmaz also used MRCP in AH patients (28). In the study
performed by Yılmaz, delay in the inititation latency and reduction
in MP and early phase amplitudes were found in the MRCP test in
AH patients. It was found that cortical negativity occured earlier
with cholinergic treatment given to the patients and M1-N1
amplitudes increased. As a result of this, it was stated that the
MRCP test might be used as an electrophysiological method in the
diagnosis and clinical follow-up of AH and cholinergic treatment in
AH affected the initiation process and preparation period of the
MRCP wave (28). Again, Yılmaz reported that the neuronal input
reaching the supplemantary motor area and sensorymotor area
which are MRCP generators was abnormal and therefore the
impairment in the frontol motor plexus during the preparation of
movement might be related with loss of motor preliminary
preparation in AH. (27,28). 

Although MRCPs have been used in AH in the literature, we
could not find any study examining the use and value of MRCPs in
MCI and in showing the progression of MCI to AH. 

MRCPs are electronegative potentials recorded on the scalp
during the beginning and maintenance of a voluntary movement
and just after the movement. It has been stated that the primary
motor cortex, superior parietal cortex, sensorymotor region, SMA
and subcortical sturctures are involved in formation of MRCP. In
this study, we recorded MRCPs in AH and MCI patients and in the
control group. We investigated the role of MRCP parameters in the
diagnosis of MCI and AH and the effects of MRCP in showing the
progression from MCI to AH by comparing the MCRP parameters
on these recordings with each other. We performed
neuropsychological tests in MCI and AH patients and investigated
the correlation of these tests with MRCP parameters. In MRCP
studies performed in the elderly, reductions in the amplitudes were
observed and a shortening in the MRCP latency was reported in
patients with frontol lobe dysfunction (29). Most of the MRCP
studies were performed in patients with Parkinson’s disease and it
was shown that especially early phase amplitudes were reduced
(30,31). A shortening in the MRCP latency was noted in some

Table 4. Mini Mental state test values in the AH and HBB groups 

AH HBB Control

Mini mental 14.75±2.67" 23.80±2.65% 28.36±1.55
state test 

%When the HBB group is compared with the control group p<0.05
"When the AH group is compared with the HBB group p<0.05

Table 5. Neuropsychological test values of the AH and HBB groups 

AH HBB Control

Clock drawing 1.15±0.88 3.10±1.12 <0.05

Global Disability Scale 4.65±0.67 2.20±0.41 <0.05

Functional Activities 18.85±4.34 1.15±1.18 <0.05
Questionnaire

Benton face recognition 11.90±3.24 17.95±2.26 <0.05

Stroop test 208.70±58.76 72.75±36.10 <0.05

Verbal memory processes 1.90±1.17 3.55±1.43 <0.05
test-instantaneous memory

Verbal memory processes 5.65±1.09 9.80±1.77 <0.05
test –long-term memory 

Verbal memory processes 7.65±1.09 12.75±1.33 <0.05
test-total memory

Geriatric depression scale 5.75±2.05 5.90±3.37 0.986

Table 3. MP amplitude (&V) values arising from trigerring by right
hand random. right hand counting. left hand random. left hand count-
ing in the AH. HBB and control groups  

AH HBB Control

R-MP 7.359±3.1822% 10.451±2.7895 18.3816±5.1142"
Rr-MP 8.752±2.699 10.055±2.867 16.362±5.265"
L-MP 8.222±2.674 8.933±3.861 16.031±4.830"
Lr-MP 9.2205±2.7958 8.6025±3.3257 15.1516±5.226"
" When the AH and HBB groups are compared with the control group p<0.05
% When the AH group is compared with the HBB group  p<0.05
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studies performed in patients with Parkinson’s disease (32). On
recordings performed by Yılmaz in patients with Alzheimer’s
disease, the MRCP wave occured later and motor potential and
early phase amplitudes were found to be lower. Improvement in
MRCP latencies and increases in motor potential, early and late
phase amplitudes were observed with cholinergic treatment given
to the patients (5). In our study, we found delayed initial MRCP
latency in all triggerings in AH compared to the MCI and control
groups.  We found the initiation latency to be 849 ms in AH, 1149 ms
in MCI and 1315 ms in the control group on MRCP recordings
obtained by right hand rhythmic triggering. Similar delays in latency
was also obtained with right hand random, left hand rhythmic and
left hand random triggerings. In other words, we found that cortical
negativity occured later compared to the MCI and cotnrol groups.
Delay in latency occured later in the MCI group compared to the
control group. This suggests that delay in the initiation latency in
MRCP analysis may indicate progression from MCI to AH.

Deecke and Kornhuber reported that MECP MP amplitudes
obtained by triggering of movements directed to a small and hard
to find target were high and the amplitudes obtained by triggering
of easy movements were low (28). In the study performed by Seren,
MP had a lower amplitude in children with hearing deficit
compared to children with normal hearing (33). This was attempted
to be explained by the assumption that the visual target might be
enhanced by visual compensation of hearing in children with
hearing deficit compared to children with normal hearing. In the
study performed by Akça, the MP amplitude obtained by random
left triggering was found to be higher compared to the one
obtained by simple mathematical operation in patients with
multiple sclerosis. This result was explained by the wrong
assumption that triggering following a simple mathematical
operation was a difficult triggering (34). In this study, the motor
potential (MP) amplitudes which reflect the process related with
occuring of movement were found to be low in AH patients. When
AH and MCI were compared, only the MP amplitude in the MRCP
analysis obtained by right hand random movement reached
statistical analysis. When the AH and MCI groups were compared
with the control group, the reduction in the MP amplitude was
found to be statistically significant. In the AH group, the MP
amplitude was found to be 7.3±3.1 with right random triggering,
8.7±2.6 with right hand rhythmic triggering, 8.2±2.6 with left hand
random triggering and 9.2±2.7 with left hand rhythmic triggering.
These results overlap with Deecke and Kornhuber’s argument that
MRCP MP amplitudes obtained by triggering of movements
directed to a small and hard to find target are high. The reduction
in the MP amplitude suggested that there was also failure in the
process of occurence of voluntary movement and the contralateral
sensorymotor cortex was also affected in addition to the
contralateral primary motor area.

In this study, N1 amplitudes in MRCP analysis were compared
and amplitude reductions were found in AH compared to MCI and
the control group and in the MCI group compared to the control
group, but these reductions were not statistically significant. This
showed that measurement of M1 amplitude was more sensitive
compared to measurement of N1 amlitude. M1 and N1 amplitude
reduction as MCI progresses to AH may suggest that this method

may be used in the clinical follow-up of MCI and in demonstrating
progression of MCI to AH.

The mini mental state examination (MMSE) is a commonly
used test in all cognitive disorders including mainly demential
syndrome. However, it can not be a criterion by itself in a cognitive
disorder and can not be used in the diagnosis in dementia.  MMSE
may show the progression rate of dementia and areas of functional
impairment, may support the diagnosis and monitor the effect of
the agents used in treatment. In our study, we found the mean
MMSE score to be 14 in AH, 23 in MCI and 28 in the control group.
A reduction in the total score was found in the clock drawing test
in patients with AH compared to the patients with MCI. 

There is a correlation between cognition and demage to both
the temporal lobe and frontal lobe in AH. PET and SPECT studies in
AH showed that the blood flow and use of glucose were decreased
in both posterior parietal and temporal cortexes and the frontal
cortex was added to this abnormality in the advanced stages of the
disease. In studies performed in patients with AH, a significant
reduction was found in the neuropsychological test scores
compared to the controls. In our study, a significant reduction was
found in all the neuropsychological test scores as MCI progressed
to AH.

The prefrontal cortex is related with thinking, behavior,
personality, attention, memory and learning. Amnestic MCI is the
clinical state in which non-memory cognitive functions (executive
functions, attention) are not impaired and dementia is not
observed.  On autopsy performed in patients withMCI, it was
shown that neurofibrilary flocs were absent in the frontal cortex
and only senile plaques were present. In AH, pathological changes
are more intense in the middle temporal lobe, limbic area and
temporal-parietal integrating areas. In our study,
neuropsychological tests which show frontal functions including
attention, thinking, planning, decision making were found to be
impaired in both MCI and AH patients. In addition, this impairment
was found to have a greater extent in AH patients compared to MCI
patients and this was found to be statistically significant.  This
shows that executive functions in AH are impaired
electrophysiologically and neuropsychologically, albeit not
clinically. This result also shows that the frontal lobe can be
affected without development of AH.

Coclusion 

As a result of our study, we conlude that delay in many MRCP
parameters including mainly the initiation latency and reduction in
amplitudes predict progression of MCI to AH. Change in MRCP
latency and amplitude shows that the disease is reflected in the
frontal lobe in the early stage in AH. We think that presence of
frontal dysfunction can be demonstrated neuropsychologically and
electrophysiologically in subjects who have not yet been affected
cognitively. We believe that MRCP recording which is inexpensive
and non-invasive can be used in the diagnosis and clinical follow-
up of AH and MCI. In addition, we think that it is an
electrophysiological test which can be used in predicting
progression of MCI to AH. 
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