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Abstract

Aim: Alzheimer disease (AD) is the most common cause of dementia worldwide. It is characterized by
brain atrophy, both on imaging and autopsy, although brain atrophy also occurs during normal aging.
In this study, we aim to study brain atrophy during a 2-year interval in AD patients, minimal cognitive
impairment (MCI), and normal control (NC).

Methods: Data were obtained from the Alzheimer’s Disease Neuroimaging Initiative (ADNI). This
study included three groups of patients; AD, MCI, and NC. We included participants from ADNI 1, Go,
and 2, where patients should have full data regarding demographics, mini-mental state exam (MMSE),
and whole brain volume measurements for baseline, 1 year, and 2 years.

Results: A total of 336 patients took part in this study, 184 (54.8%) of whom were men. In the studied
group, 65 (19.3%), 150 (44.6%), and 121 (36%) were AD, MCI and NC, respectively. The mean change
in brain volume for a 1-year interval was 1.52% (£2.15), and for a 2-year interval was 2.22% (+2.12).
Only age significantly predicted the 2-year interval change in brain volume (p= 0.009), where one-year
increase in age predicted a two-year interval brain volume loss by 0.06% (CI 0.02% to 0.10%).
Conclusion: Among the studied factors (age, gender and diagnosis), age was the only factor that
significantly predicted the rate of whole brain volume loss with direct correlation between age and rate
of volume loss at 2 years of observation.
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Introduction Pathologically, it is characterized

Alzheimer  disease (AD) is a
neurodegenerative  disorder marked by

microscopically by intracellular neurofibrillary
tangles and extracellular amyloid protein

cognitive and behavioral impairment. It is the
most common cause of dementia worldwide,
and the 6th leading cause of death [1].

deposits, contributing to senile plaques [2]. It is
also characterized macroscopically by brain
atrophy, which is a characteristic macroscopic
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consequence of AD pathology that also occurs
to a lesser degree in normal aging process [3].
Another entity related to AD and considered to
be a pre-Alzheimer’s state is Mild Cognitive
Impairment (MCI), an entity that involves
subjects showing measurable memory deficits
without meeting AD criteria [4]. Currently,
there are no effective pharmacological
therapies for reducing its severity and restoring
the cognitive function [5].

The relationship between advancing age and
brain volume was observed since the 19th
century and probably earlier using data from
autopsies [6]. With the use of imaging
techniques, it was an easier process to assess
changes in brain volume with aging [7]. The use
of magnetic resonance imaging in determining
brain volume was first described in 1988 and
showed a decrease in normalized brain volume
between the ages of 20 and 60 years in males by
1.6% per decade [8]. It is almost universally
agreed that ageing is associated with brain
volume atrophy, regardless of the presence of
comorbid conditions (e.g. Alzheimer’s disease)
[9]. Most studies concerned with brain volume
assessment with age are cross-sectional studies;
thus, they cannot be used to judge the rate of
brain volume change with age, especially in
elderly patients. In this study, we aim to find
the change in whole brain volume in relation to
age over l-year and 2-year intervals’, and the
effect of having AD or MCI on this change.

Methods

Participants

Data were obtained from the Alzheimer’s
Disease Neuroimaging Initiative (ADNI,;
adni.loni.usc.edu), which is a multicenter,
prospective study that started in 2004, aiming
to study Alzheimer’s disease. It includes
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normal patients (controls), patients with
minimal cognitive impairment, and patients
with Alzheimer’s disease. These patients
underwent recurrent clinical assessments and
investigational follow ups. In this study, our
sample included three groups, namely controls,
MCI, and AD patients. Normal controls (NC)
had a mini-mental state examination (MMSE, a
30 point scale where higher score indicates
better cognitive function), specifically, score
between 24-30 (inclusive), a global clinical
dementia rating (CDR, rating system
addressing different aspects of cognition and its
impairment ranging from zero; no impairment,
0.5 suspicious impairment and 1,2,3 indicating
mild, moderate and severe impairment
respectively), score of 0, and did not meet
criteria for MCI or dementia. MCI participants
had MMSE scores between 24-30 (inclusive), a
memory complaint, evidence of objective
memory loss as measured by education
adjusted scores on the Wechsler Memory Scale
Logical Memory Il. In this modified version,
free ADNI-D protocol and free recall of one
short story (Story A) that consists of 25 bits of
information were elicited immediately after it
was read aloud to the subject and were obtained
after a thirty-minute delay. The total bits of
information from the story were recalled
immediately (maximum score = 25). After that,
the delay interval (maximum score = 25) was
recorded and a retention score was calculated,
where a CDR of 0.5 indicated absence of
significant levels of impairment in other
cognitive domains, essentially preserved
activities of daily living, and absence of
dementia [10]. All AD subjects met National
Institute of Neurological and Communication
Disorders/Alzheimer’s Disease and Related
Disorders Association criteria for probable AD
with a MMSE score between 20 and 26, a
global CDR of 0.5 or 1, a sum-of-boxes CDR
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of 1.0 to 9.0 (The CDR-SOB score is obtained
by summing each of the domain box scores,
with scores ranging from 0 to 18) [11]. We
included participants from ADNI 1, Go, and 2.
ADNI-1 started in 2004 with a 5 year duration
goal and included a cohort of 200 elderly
controls, 400 MCI, and 200 AD patients. With
the end of ADNI-1 in 2009, another fund
(ADNI-GO) extended the study for 2 more
years and added 200 MCI patients to the
original ADNI-1 cohort. In 2011, ADNI-2
started and it included the original cohort from
ADNI-1 and ADNI-GO with the addition of
150 elderly control, 250 MCI, 150 late MCI,
and 150 AAD patients [12]. Patients should
have full data regarding demographics, MMSE,
and whole brain volume measurements for
baseline, 1 year, and 2 years. Whole brain
volume measurement was done for each group
using the methodology described in the ADNI
MRI methods [13].

Brain VVolume Assessment

To adjust the baseline brain volume values,
we assessed the percentage change in brain
volume at one and two years according to the
following equations:

e Brain volume change after 1 year =
(baseline brain volume — brain volume after 1
year) / baseline brain volume

e  Brain volume change after 2 years =
(baseline brain volume — brain volume after 2
years) / baseline brain volume

ADNI data

Clinical, biochemical, and imaging data of
AD, MCI, and control groups were obtained
from the ADNI database (adni.loni.usc.edu) on
11" of August 2017. The ADNI was launched
in 2003 as a public-private partnership, led by
the principal investigator Michael W. Weiner,
MD. The primary goal of ADNI is to test
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whether serial magnetic resonance imaging
(MRI), positron emission tomography (PET),
other biological markers, and clinical and
neuropsychological assessment can be

combined to measure the progression of
MCI and early AD. For up-to-date information,
see www.adni-info.org. We obtained baseline
measurements for all the subjects who were
included in this study for the previously
mentioned parameters.

Statistical Analysis

We used SPSS statistics (version 21.0,
Chicago, USA) to conduct our analysis.
Descriptive statistics was done using frequency
(percentages) for nominal or ordinal variables
and mean (+ standard deviation) for continuous
variables. We first used the independent sample
t-test to study gender differences in brain
volume changes. Linear regression analysis
was used to predict the change at 1-year and 2-
year intervals change in brain volume, using
age, gender, and diagnosis as predictors. Here,
we report our results in the magnitude of change
of the dependent variable (95% confidence
interval) for a one-unit change in the predictors.
A p value of < 0.05 represents a significant
change.

Results

A total of 336 participants were included in
this study, 184 (54.8%) of whom were men.
The mean age was 76.4 +6.61, 76.8 £7.08, and
75.8 +£5.98 years for the whole cohort, men and
women, respectively. In the studied groups, 65
(19.3%), 150 (44.6%), and 121 (36%) were AD,
MCI and NC, respectively (Tablel). The mean
change in brain volume for a 1-year interval
was 1.52% (+2.15), and for a 2-year interval
was 2.22% (£2.12). There were no significant
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differences related to gender for any of the
intervals. Table 1 summarizes the findings of
this study regarding brain volume loss.

Table 1: The findings of this study regarding brain volume loss

Diagnosis %Mean 95% ClI
+SD
% of Brain volume change in 1st year AD 1.46%1.76 -2.62-5.58
MCI 1.80+2.29 -3.98-12.49
NC 1.25+2.12 -4.69-11.22
Total 1.52+2.16 -4.69-12.49
% of Brain volume change in 2nd year AD 2.31+1.80 -1.59-5.66
MCI 2.55+2.31 -1.80-11.42
NC 1.88+2.02 -1.55-12.60
Total 2.22+2.12 -1.80-12.60
Detailed percentages (%) of brain volume the 2-year interval change in brain volume (p=
changes in the 1st and 2nd years in Alzheimer’s 0.009). Increase of age by one year predicted a
Disease (AD), Minimal Cognitive Impairments more two-year interval brain volume loss
(MCI), and Normal Controls (NC). CI is by 0.059% (ClI 0.015% to 0.10%), as
confidence interval, SD is standard deviation detailed in Table 2.

On the regression analysis of age, gender,
and diagnosis, only age significantly predicted

Table 2: Regression analysis of age and 1- and 2-year interval change in brain volume

Years Variable B Sig. 95% CI

2-yearsinterval  Diagnosis  -0.33  .095  -0.71t0 0.06

Gender -0.15 .605 -0.71t0 0.42
Age -0.06 .009 -0.10 to -0.02
1-year interval Diagnosis -0.19 0.29 -0.54t00.16
Gender 0.07 0.78 -0.44 t0 0.59
Age -0.04 0.07 -0.07 t0 0.01
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B represents the change in the percentage of brain volume with 2 and 1 year change, respectively.
Sig: statistical significant (p value), CI: confidence interval

Discussion

MRI permits in vivo quantification of brain
volume that can be used as a biomarker of either
aging or disease progression [14]. In this study
that included AD, MCI, and NC (all >65 years
of age), we found that the only factor affecting
change in brain volume over 2-year interval is
age. The increase in age by one year will result
in a predicted decrease in whole brain volume
atrophy rate by 0.06% from its baseline. As an
example, a 75-year-old patient is expected to
have brain atrophy rate after 2 years (when he
becomes 77 years) of about 0.6% higher than
his rate when he was 65 years old (10-year
interval, so for each 1000ml of brain volume,
he will lose 6 ml more). MRI volume
measurements has a primary role in identifying
and assessing volume changes in characteristic
locations, particularly, hippocampal volume,
which has a great potential as a marker for AD
[15], but it can also be used to assess whole
brain volume, which may represent an aging
biomarker. Studies of older populations showed
higher rates of brain atrophy. One study of
normal elderly (74-87 years of age) showed
annual atrophy rate of 2.1% (+ 1.6%) [16].
Another cross-sectional study showed the rate
of annual brain atrophy to be age dependent. It
varied from 0.2% to 0.52% at 35 and 75 years
of age, respectively [17]. Specific brain regions
atrophy assessment was approached by other
studies. A community cohort of 1,172 healthy
adults (65-82 years old) was longitudinally
followed for 4 years. The study showed a global
annualized rate of grey matter loss of -4.0
cm3/year (-0.83%/year) [18]. Recent studies
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suggest that changes in brain volume and
specifically grey matter differ according to
brain regions [19]. Data taken from the Leiden
longevity study showed that the grey matter
volume decreases with age in networks
containing subcortical structures, sensorimotor
structures, posterior, and anterior cingulate
cortices, while grey matter volume in temporal,
auditory, and cerebellar networks remains
relatively unaffected with advancing age [20].
Two recent large cohort studies were analyzed.
The first was acquired at the Medical
Prevention Center (MPCH) in Hamburg,
Germany. The second cohort was taken from
the Open Access Series of Imaging Studies
(OASIS). Brain Parenchyma (BP), Grey Matter
(GM), White Matter (WM), Corpus Callosum
(CC), and thalamus volumes were calculated.
The mean absolute difference between brain
volume loss/year across the age range of 35-
70 years was 0.02% for BP, 0.04% for GM,
0.04% for WM, 0.11% for CC, and 0.02% for
the thalamus [21, 22]. A longitudinal study of
patients with AD showed annual atrophy rates
of almost 2% [23]. Data is conflicting with
regard to whether the rate of atrophy is faster in
AD compared to MCI or not [24]. In a
longitudinal study, authors concluded that there
is no difference in brain atrophy acceleration
due to AD or MCI compared to control, which
would suggest a long period of transition to
pathological losses seen clinically in AD [25].
However, another longitudinal study showed a
statistically significant decline in grey matter
volume in AD compared to MCI and normal
population. It also showed a correlation
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between brain atrophy and clinical cognitive
decline [25]. The data analyzed in our study
showed no significant change in brain volume
loss rates between AD, MCI or NC. This may
be explained by the insignificance of total brain
volume measurement in such clinical setting,
the short duration of observation (2 years, this
was the only period interval with complete data
available), early disease stage, or insensitive
tools of measurement. Future studies should
focus on specific regions in the brain (e.g.
hippocampus) and follow patients for longer
durations. The different average change in
volume loss in the three studied groups over the
first and second years (1.52% and 2.22%,
respectively) compared to previous studies may
be explained by the different methods of
measurement (MRI vs autopsies), nature of
study (longitudinal vs cross sectional), and
population (age and gender distribution as well
as socioeconomic and comorbidities) studied.
The strength of this study is related to its
longitudinal follow up, the strict definitions
used to select patients, the good quality of data
available for study group. Its limitation is
related mainly to short duration of follow up
and the relatively small number of subjects
studied for such a common medical problem.

Conclusion

In this cohort derived from the ADNI
data base, there was no significant
difference over one and two years of
observation in the changes in total brain
volume assessed by MRI in NC, MCI or
AD. The only factor that was significant as
a predictor of rate of whole volume loss was
the age of onset of measurement with direct
correlation between the age and rate of
volume loss.

190

Said Dahbour et al.

Conflict of Interest

All authors declare no conflict of interest.

Acknowledgment

With respect to Alzheimer’s, data collection
and sharing for this project was funded by the
Alzheimer's Disease Neuroimaging Initiative
(ADNI) (National Institutes of Health Grant
U01 AG024904) and DOD ADNI (Department
of Defense award number W81XWH-12-2-
0012). ADNI was funded by the National
Institute on Aging, the National Institute of
Biomedical Imaging and Bioengineering, and
through generous contributions from the
following: AbbVie, Alzheimer's Association,
Alzheimer's Drug Discovery Foundation,
Araclon Biotech; BioClinica, Inc., Biogen;
Bristol-Myers Squibb Company, CereSpir,
Inc., Cogstate; Eisai Inc., Elan
Pharmaceuticals, Inc., Eli Lilly and Company,
Eurolmmun; F. Hoffmann-La Roche Ltd and its
affiliated company Genentech, Inc., Fujirebio,
GE Healthcare, IXICO Ltd., Janssen Alzheimer
Immunotherapy Research & Development,
LLC., Johnson & Johnson Pharmaceutical
Research & Development LLC., Lumosity,

Lundbeck, Merck & Co., Inc., Meso Scale
Diagnostics, LLC., NeuroRx Research,
Neurotrack Technologies, Novartis
Pharmaceuticals Corporation, Pfizer Inc.,
Piramal Imaging, Servier, Takeda
Pharmaceutical Company, and Transition

Therapeutics. The Canadian Institutes of Health
Research is providing funds to support ADNI
clinical sites in Canada. Private sector
contributions are facilitated by the Foundation
for the National |Institutes of Health



The Effect of Age

(www.fnih.org). The grantee organization is the
Northern California Institute for Research and
Education, and the study was coordinated by
the Alzheimer's Therapeutic Research Institute
at the University of Southern California. ADNI
data were disseminated by the Laboratory for
Neuro Imaging at the University of Southern
California.

References

1-

Alzheimer's Association. 2011 Alzheimer's
disease facts and figures. Alzheimer's &
dementia: the journal of the Alzheimer's
Association. 2011 Mar; 7(2):208.

Kumar A, Singh A. A review on
Alzheimer's disease pathophysiology and its
management: an update. Pharmacological
Reports. 2015 Apr 1; 67(2):195-203.

Evans MC, Barnes J, Nielsen C, Kim LG,
Clegg SL, Blair M, Leung KK, Douiri A,
Boyes RG, Ourselin S, Fox NC. Volume
changes in Alzheimer’s disease and mild
cognitive impairment: cognitive
associations. European radiology. 2010 Mar
1; 20(3):674-82.

Petersen RC, Smith GE, Waring SC, Ivnik
RJ, Tangalos EG, Kokmen E. Mild
cognitive impairment: clinical
characterization and outcome. Archives of
neurology. 1999 Mar 1; 56(3):303-8.
Phillips C, Akif Baktir M, Das D, Lin B,
Salehi A. The link between physical activity
and cognitive dysfunction in Alzheimer
disease. Physical Therapy. 2015 Jul 1;
95(7):1046-60.

Sims J. On hypertrophy and atrophy of the
brain.  Medico-chirurgical transactions.
1835; 19:315.

Yamaura H, Ito M, Kubota K, Matsuzawa T.
Brain atrophy during aging: a quantitative
study with computed tomography. Journal
of gerontology. 1980 Jul 1; 35(4):492-8.
Condon B, Grant R, Hadley D, Lawrence A.
Brain and intracranial cavity volumes: in
vivo determination by MRI. Acta
neurologicascandinavica. 1988 Nov 1;
78(5):387-93.

J Med J 2018 Vol. 52 (4) https./ journals.ju.edu.jojmj

191

Said Dahbour et al.

9- Lemaitre H, Goldman AL, Sambataro F,
Verchinski BA, Meyer-Lindenberg A,
Weinberger DR, Mattay VS. Normal age-
related brain  morphometric  changes:
nonuniformity across cortical thickness,
surface area and gray matter volume?.
Neurobiology of aging. 2012 Mar 1,
33(3):617-e1.

10-Dodge HH, Zhu J, Harvey D, Saito N,
Silbert LC, Kaye JA, Koeppe RA, AlbinRL.
Biomarker progressions explain higher
variability in stage-specific cognitive
decline than baseline values in Alzheimer
disease. Alzheimer's & dementia: the
journal of the Alzheimer's Association.
2014 Nov 1; 10(6):690-703.

11-Shaw LM, Vanderstichele H, Knapik-
Czajka M, Clark CM, Aisen PS, Petersen
RC, Blennow K, Soares H, Simon A,
Lewczuk P, Dean R. Cerebrospinal fluid
biomarker signature in Alzheimer's disease
neuroimaging initiative subjects. Annals of
neurology. 2009 Apr 1; 65(4):403-13.

12-Weiner MW, Veitch DP, Aisen PS, Beckett
LA, Cairns NJ, Cedarbaum J, Green RC,
Harvey D, Jack CR, Jagust W, Luthman J.
2014 Update of the Alzheimer's Disease
Neuroimaging Initiative: a review of papers
published since its inception. Alzheimer's &
dementia: the journal of the Alzheimer's
Association. 2015 Jun 1; 11(6):e1-20.

13-Petersen, R. C., Aisen, P. S., Beckett, L. A,,
Donohue, M. C., Gamst, A. C., Harvey, D.
J., &Trojanowski, J. Q. Alzheimer's disease
Neuroimaging Initiative (ADNI) clinical
characterization. Neurology. 2010;
74(3):201-2009.

14-Schuff N, Woerner N, Boreta L, Kornfield
T, Shaw LM, Trojanowski JQ, Thompson
PM, Jack Jr CR, Weiner MW, Alzheimer's;
Disease Neuroimaging Initiative. MRI of
hippocampal  volume loss in early
Alzheimer's disease in relation to ApoE
genotype and biomarkers. Brain. 2009 Feb
27; 132(4):1067-77.

15-Silbert LC, Quinn JF, Moore MM,
Corbridge E, Ball MJ, Murdoch G, Sexton
G, Kaye JA. Changes in premorbid brain
volume predict Alzheimer’s disease
pathology. Neurology. 2003 Aug 26;
61(4):487-92.


https://ida.loni.usc.edu/collaboration/access/www.fnih.org

The Effect of Age

16-Tang Y, Whitman GT, Lopez I, Baloh RW.
Brain volume changes on longitudinal
magnetic resonance imaging in normal older
people. Journal of Neuroimaging. 2001 Oct
1; 11(4):393-400.

17-Schippling S, Ostwaldt AC, Suppa P, Spies
L, Manogaran P, Gocke C, Huppertz HJ,
Opfer R. Global and regional annual brain
volume loss rates in physiological aging.
Journal of neurology. 2017 Mar 1,
264(3):520-8.

18-Crivello F, Tzourio-Mazoyer N, Tzourio C,
Mazoyer B. Longitudinal assessment of
global and regional rate of grey matter
atrophy in 1,172 healthy older adults:
modulation by sex and age. PLoS One. 2014
Dec 3; 9(12):e114478.

19-Peng F, Wang L, Geng Z, Zhu Q, Song Z. A
cross-sectional voxel-based morphometric
study of age-and sex-related changes in gray
matter volume in the normal aging brain.
Journal of computer assisted tomography.
2016 Mar 1; 40(2):307-15.

20-Hafkemeijer A, Altmann- Schneider |,
Craen AJ, Slaghoom PE, Grond J,
Rombouts SA. Associations between age
and gray matter volume in anatomical brain
networks in middle- aged to older adults.
Aging Cell. 2014 Dec 1; 13(6):1068-74.

192

Said Dahbour et al.

21-Schippling S, Ostwaldt AC, Suppa P, Spies
L, Manogaran P, Gocke C, Huppertz HJ,
Opfer R. Global and regional annual brain
volume loss rates in physiological aging.
Journal of neurology. 2017 Mar 1,
264(3):520-8.

22-Taki Y, Thyreau B, Kinomura S, Sato K,
Goto R, Wu K, Kawashima R, Fukuda H. A
longitudinal study of the relationship
between personality traits and the annual
rate of volume changes in regional gray
matter in healthy adults. Human brain
mapping. 2013 Dec 1; 34(12):3347-53.

23-Fox NC, Scahill RI, Crum WR, Rossor MN.
Correlation between rates of brain atrophy
and cognitive decline in AD. Neurology.
1999 May 1; 52(8):1687-.

24-Henneman WJ, Sluimer JD, Barnes J, Van
Der Flier WM, Sluimer IC, Fox NC,
Scheltens P, Vrenken H, Barkhof F.
Hippocampal atrophy rates in Alzheimer
disease Added value over whole brain
volume measures. Neurology. 2009 Mar 17;
72(11):999-1007.

25-Leung KK, Bartlett JW, Barnes J, Manning
EN, Ourselin S, Fox NC, Alzheimer's
Disease Neuroimaging Initiative. Cerebral
atrophy in mild cognitive impairment and
Alzheimer disease Rates and acceleration.
Neurology. 2013 Feb 12; 80(7):648-54.



The Effect of Age Said Dahbour et al.

S G ol Chnidl (o209 () JUS i flalll @2 o ol S
ks 3usB 40 Bkatuns delads doluditens dulyd (S 200) B3 (oys g A dll
APl o0 dalyd § dslaid) 8yl
s 28 a2 padl mn , 208hans s aedl Jad | 26k 5 W, 2 e N e oW T nd dms
3Ll )

Y ¢ 11942 Glee ¢ Aia )81 daaladl ¢ il alall and ¢ lac ) ale @l L ]
G0N 11942 Glee ¢ Ao ¥ Axaladl ¢ Al Calall aud ¢ 303 aie canka 2
OV 11942 lee ¢ 4 )Y Aaalaldl ¢ 4pia Y1 daalad) ik 8 G yvie 3

Al jall

A ¢ 11942 Sae ¢ Aia A1 Analadl ¢ illl s ¢ oo Y1 e 3 L Sl im0 dums 0
962799764095 (+) s &l el saiddahbour@hotmail.com : s s A< x ) ) sic

u&&;ﬂ\

Gub o (s 3 C LSTELll & jsear o M Vs any AL 3 Ol Lot QLI ST a glagll (00 dndedle
Aoy Lol jgeds (Soke Byme ) mnd chlyll) 0dn 3 sl (3 i) o b ot Sl jgas OF ol s fLall a8
riodl Wb, edll i e el gy (MCT) ple an oblidd 5 U 5003

3 . (ADNI) s gald UL 5056 3 535l (sla)l) A o0 anlys 3 deladdl 3,5LL) bl 34l anl,y Ld: 3kl
(MCI) aanddl @@l 3 o) Camall (595 oM disy (sla)) A o0 o Slegag Ol cd (ol s
S o s wdy (2dGO ) el @5 (ADNI UL 3056 ar 21 0 oM Buhlll s Crankally
O g it gy ) ol (3 Al R la Yl By d) (Bleglas

MCI %44.6 s 20 %19.3 o Nsa o555 153 eie (%054.8) 184 015; Lases 336 aulys ¢ gt
%222 g dny (£2.15) %1.52 jlaac Wb o Ly andl 3 gleddl e @ il Jdee ok %036,
Lol OF s ¢ Julomd) e, :@\:;5\.(12.12)

G 5345 OF o ol 5a (Lol eall (i) Lizulys o ) ulsall o n Ontion Amy el s L U1 )
200.06 jais jsedl 53by ol awhdll sy dae anll (3 34

bl ol ol a8 o) e ¢ FLll o £lal e BI LIS

193

J Med J 2018 Vol. 52 (4) https./ journals.ju.edu.jojmj



