Available online at www.ijmrhs.com

. International Journal of M edical Research &
ISSN No: 2319-5886 Health Sciences, 2016, 5, 4:216-223

Distribution of brain plaquesin patientswith clinically definite M ultiple Scler osisdiagnosis
in Kerman city

'Seyed Abbas Nabipour Ashrafi’, ?Farnaz Fahimi, *Behnaz Sedighi, “Sarir Nazemi and
®Mina Fakhriyeh Al

'Department of Radiology, Kerman University of Medical Sciences, Kerman, Iran
’PhD, Department of Radiology, Kerman University of Medical Sciences, Kerman, Iran
3PhD, Department of Neurology, Kerman University of Medical Sciences, Kerman, Iran
“*PhD, Department of Radiology, Kerman University of Medical Sciences, Kerman, Iran

®Department of Radiology, Kerman University of Medical Sciences, Kerman, Iran

ABSTRACT

In this study we investigated the distribution of brain plaques in patients with clinically definite Multiple Sclerosis
diagnosis in Kerman city. So 126 patients with clinically definite Multiple Sclerosis diagnosis in Kerman city were
enrolled in the study. The patients were those registered at the Iran Multiple Sclerosis Society, Kerman branch and
the diagnosis was based on McDonald revised Criteria. All the patients subjected to T2W and FLAIR Brain MRI.
The most common anatomic location of MS plaques was centrum semiovale and juxtacortical and subcortical white
matter except the periventricular area (53.96%) and the rarest location was cerebellum (1.89%).No relationship
was observed between the anatomical distribution of Multiple Sclerosis plaques and age and duration of disease but
there was a relationship between sex and distribution of MS plaques in Brain MRI except the cerebellum and the
pons. (p<0.05)
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INTRODUCTION

Multiple Sclerosis is a demyelinating disease ofSCWhe disease usually begins between the ageésarid 50 and
the most common age for developing MS is 30 years.

The ratio of the disease between female and msatiisidered as F: M ratio of 2-3:1 and there $® @keen a
special geographical distribution in this diseasegther words MS is more common in areas furtheayafrom the
equator (1).

Epidemiologically, the occurrence of MS in Kermamnce is reached to about 31.5% per 100000 peapt:
57.3% per 100000 people of Kerman City (2). Mudtigklerosis is inherited as a complex multifactatiaorder
that results from the interaction of genetic angimmental factors. The risk of the disease betwsiblings is
estimated as 3%-5%, increasing to 29.5% when ohn&mof parents have MS. (3).

In a study (4) on 44 meta-analysis including 41€eeeches on the effective environmental factorM8 it is
specified that the environmental factors includagcination, disabling diseases, trauma and irdesttan be very
effective in the formation of MS specially In peephith genetic susceptibility to MS. Since it seethat the
genetic and environmental factors are very effectivthe occurrence of MS (3) and they may alse@leffects on
the plaques distribution; so, Evaluation of pladistribution pattern in each geographic regionakiable.

Diversity of MS clinical presentations are becaokdiversity in anatomical distribution and numlzéMS plaques
over time and space. Generally, 4 clinical coussesdescribed for MS (5-6):
1. relapsing—remitting
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most common (70% of cases)

patients exhibit periodic symptoms with completeoreery (early on)

secondary progressive

approximately 85% of patients with relapsing-remgtMS eventually enter a secondarily progresshvase
primary progressive

uncommon (10% of cases)

patients do not have remissions, with neurologiesérioration being relentless

progressive with relapses

hOOWONOO

As it mentioned, different forms of MS have ovedagith each other and it may be even changing ¢ohan form
in a patient over the time. The symptoms may beagn motor or both of them resulting from involvem of
different parts of CNS by MS plaques. Ovoid Shap8 RFlaques are mostly seen in Periventricular aféas
Radiologic diagnosis of MS is based on McDonald\ased criteria (8). The standard method for sérgethe
brain plaques is MRI. The radiologic features of pl&ques in MRI are as following (9-10-11-12):

e T1

0 lesions are typically iso- to hypointense (T1 blackes)

o callososeptal interface may have multiple smalldigfense lesions (Venus necklace) or the corpusstah
may merely appear thinned hyperintense lesionasseciated with brain atrophy and advancing disease

» T2: lesions are typically hyperintense

* FLAIR

o lesions are typically hyperintense

o very early sign is called "ependymal dot-dash sigalternating small foci of hyperintensity alongeth
callososeptal interface

o when these propagate centrifugally along the madulNenules and arranged perpendicular to lateratricles
in triangular configuration (extending radially ward -best seen on parasagittal images), theyeanget! Dawson
fingers

o FLAIR is more sensitive than T2 in detection of taportical and periventricular plagues while T2nisre
sensitive in infratentorial lesions

e T1C+(Gd)

o active lesions show enhancement

0 enhancement is often incomplete around the peryplogren ring sign)

 DWI/ADC: active plagues may demonstrate restricted diffusion

* MR spectroscopy

o0 NAA peaks may be reduced within plaques, whiclhésrmost common and remarkable finding

o Cho and lactate are found to be increased in thie gathologic phase

Since there has not been carried out any invegiigah the distribution of MS plaques in Kerman\#noe and
unfortunately, a large population suffer from ttlisease in this province (2) we aimed at evaluatiegmain
pattern of anatomical distribution of MS plaqueshia brain in this district because each plagueasiakclinical
symptom in the brain (13-14). If significant diféerces exist between the anatomical distributiondasfues in
different geographic areas with different genetid anvironmental characteristicsuch surveys would be a
valuable assistance for the neurologists in eagiomefor establishing long-term treatment planhaf patient.

A review of articles:

Today the application of MRI images in MS is onetloé most common approaches. In the revised Gritafri
McDonald as the latest diagnostic Criteria for MiSedse, it is stated that MRI is the technique tudiee for
evaluation of dissemination of MS lesions in tinmel @pace, in other words, by this method the dgtofi MS can
be evaluated. (15) Because, even when these lesduse no clinical symptoms, MRI is able to idgntifem. The
MS plaques are usually appeared as asymmetricakepéricular hyper intense lesions in MRI. Braimgles, even
a large number, are usually asymptomatic. Periietér lesions are also seen in other diseasesehiaily but
these lesions are hypo inten3dée most diagnostic feature in MS lesions are owridinear demyelinated areas,
vertical to the ventricles, along with periventtEuwhite matter radial fibers. (16). Some MS calase been
reported with demyelinating processes mimickingradr of the central nervous system (17).

First, Mr. Jung in 1981 spoke of the effectiveneE®RI in diagnosis of MS and suggested that thgliagtion of

this method can be very useful in all therapeuticstudies (18). Since then and particularly in theent years most
therapeutically trails of MS have been evaluatedRi.
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2. In a study on the role of MRI in the diagnosigl dollow-up of MS, It was found that because @f iinique
sensitivity in the diagnosis of central nervoustsys demyelinating plagues, MRI is the method ofichdn
radiologic diagnosis and follow up of MS. (19)

3. In another study over 145 patients with M$s ikoncluded that Hyper intense MS plaques on €iglated MR
images are common and associated with brain atyafibgbility, and advancing disease so that theerymtense
lesions may be considered as a clinical bio-mairkéris regard (20).

4. Other study (21) on the gray matter of braifi& patients, it was specified that the brain gratter lesions are
mostly seen in: Hippocampus and Parahyppocampui$scf9.insula (8.9%), cingulated cortex (8.3%), sigrer
frontal gyrus (8.1%), and cerebellum (6.5%).

5. In a descriptive cross-sectional study (22wéis concluded that it is not possible to prediet severity of
symptoms of MS just according to the MRI resultgt study of both factors simultaneously is necessaproper
evaluation and diagnosis of the disease.

6. In a study (23), it is seen that the MS plaguemdd be seen in juxtacortical, infratentorialripentricular, deep
white matter, mixed white-gray matter areas.

MATERIALSAND METHODS

This is a cross-sectional study. The studied pdipmavere MS patients referred to Besaat clinidkearman city.
T2W and FLAIR MRI images were obtained from all ffeients.

Patients with definite diagnosis of MS by neurostbgivere entered into the study. From these patievite could
not underwent MRI (patients with Cardiac Pace Mak#racranial aneurysm clips and ...), were exetuérom the
study.

Sex, age and duration of disease (since the tingefifite diagnosis by neurologist) were collecfeaim all the
patients in the study. All the Brain MRIs have bgenformed by Siemens Avanto B15, 1.5T in BesaaicI

SPSS20 Software was applied for analyzing the dathe study. The distribution and relative distitibn and
mean central index are also applied as the des@riptatistics and K analytical test or Fischert tesd T-
independent test are also applied for the analygiadistics.

RESULTS

[CATEGORY
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[CATEGORY
NAME];
[PERCENTAGE]

[CATEGORY
NAME];
[PERCENTAGE]
[CATEGORY
NAME];

[PERCENTAGE]

[CATEGORY
NAME];
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*: centrum semiovale and juxtacortical and subcortical white matter except the periventricular area

Figure 1: anatomical distribution of MS plaquesin Brain MRI

218



Seyed Abbas Nabipour Ashrafi et al Int J Med Res Health Sci. 2016, 5(4):216-223

FEMALE

Brain Stem
11%

Perivent.
10%

Corp. cal.
o;rjwca Other parts*
' 58%
Cerebellum
7%
MALE
Brainstem
24% Other pars*
30%
Cerebellum
Perivent. a%
18%

Corp.Cal.
24%
*: centrum semiovale and juxtacortical and subcortical white matter except the periventricular area

Figure 2: anatomical distribution of brain plaquesbased on Sex

Table 1: p-value of anatomical distribution of brain plagues based on Sex

Region of Brain Sex | P-Value
Pons F 11
. M .27

Brain Sem

Midorain {000
M .003
F .637
Cerebellum M 583
F .000
Corpus Callosum M 000
Periventricular F -000
M .000
F .000
Other Parts* M 000

*: centrum semioval e and juxtacortical and subcortical white matter except the periventricular area
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50 Y/O AND YOUNGER

Brainstem
15%

Perivent.
13% Other Parts*
49%
Corp.Cal.
17% Cerebellu
6%
OVER 50 Y/O
Brainstem
19%

Other Parts*
46%

Perivent.
11%

Corp.Cal.
17% Cerebellum

7%

*: centrum semiovale and juxtacortical and subcortical white matter except the periventricular area

Figure 3: anatomical distribution of brain plaquesbased on age

10 YRS AND LESS

Brainstem
15%

Perivent.
13% Other Parts*
49%
Corp.Cal.
17%

Cerebellum

6%
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OVER 10 YRS

Brainstem
15%

Other Parts*
50%

Cerebellum
5%
*: centrum semiovale and juxtacortical and subcortical white matter except the periventricular area

Figure 4: anatomical distribution of brain plaques based on duration of disease since diagnosis by neurologist

DISCUSSION AND CONCLUSION

During 3 months, 126 patients were entered intcsthdy that 90 ones were females (71%) and 36 waes males
(29%). The mean age of the patients was 35.88+x3@86 old and the average of duration of diseasieei patients
was 5.66 + 6.43 years.

During the T2W-MRI study of the patients’ brain, ¥®laques were identified. The average numberhef t
identified plagues in a single patient was 5.4261HLAIR imaging revealed 804 plaques in the statlpatient’
brain, the average number of the identified plaguea single patient was 6.38+1.80. According te frevious
studies (2), it seems that the in patients with FISAIR has the ability to identify more plaques.Rhbis reason, we
will refer to the data of FLAIR as the referencethis study. The distribution of plagues in the iBr&RI of MS
patients is : 15.59% in corpus callosum, 12.82%rainstem, 11.44% in periventricular, 6.16% in betkim and
53.96% in other parts of white matter except theriventricular areas (centrum semiovale + juxta-
cortical+subcortical) (Figure 1). In a study (24rmed out on 30 patients with MS, the most comraoea is
periventricular (56%) and the distribution of thlaques in other parts of the brain is: Corpusosain 6.7%,
cerebrum 1.7% and other parts of white matter exttep periventricular areas(centrum semiovale +csrtizal +
juxta-cortical) 32%; in another study (25) carriedgt on 84 patients with MS, the distribution of qui@s in the
different parts of the brain is as following: Théiite matter of the brain except the periventricidagas: 47%,
periventricular 9.86%, corpus callosum 13.43%, loemm 5.31% The results of our study are similathi® results
of the last study .

This study has been carried out in Shiraz City {nexKerman province) and similarity of climatic raditions in

both cities may has caused similar statisticalltesBut the results of the first study on Tabratipnts in northwest
of Iran is completely different from ours becauséwm cities' complete climatic differences. Anatleason is that
in the first study, only 30 patients are evaluatedl the little number of the samples may be subjetd the
reduction of the statistical results accuracy.

In our study, in female Brain MRI, the anatomicatdbution of plaques is as following:

Corpus callosum 14.22%, periventricular 10.08%glellum 6.52%, brainstem 10.81% and other are#seoivhite
matter except the periventricular area(centrum seahe and subcortical and juxtacortical) 58.36%.

In the brain MRI of males, the anatomical disttibn of the plaques is as following: Corpus callos@3.35%,
periventricular 18.19%, cerebellum 4.15%, brainst@mh21% and other areas of the white matter except
periventricular areas (centrum semiovale and stiicaband juxtacortical) 29.22%.

In both genders, the most common location of M&pés in the Brain is the white matter except paticular
area and the rarest area is cerebellum. In oulysth@re was seen a significant relationship (ueak 0.05)
between the sex and anatomical distribution of M&jyes in the Brain. But, the cerebellum and thaspare
exceptions and there is not seen any relationsttiwe®n the plaque distribution and the sex in #relellum and
the pons (Figure 3 and table 1). In a study (2B)ie out over 84 patients with MS, 60 females aAdnales have
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been evaluated regarding to the distribution of GNe®jues that the obtained results of the studwstahat the
relationship between the sex and the distributibR8 plaques in Brain MRI Images is significantsd| it should
be noted that the obtained results of our studyslahat the percent of the plaques’ occurrentbkarBrainstem in
males is two times higher than females. Also, is 8tudy, the age is considered 50 years old testigate the
anatomical distribution of plagues. Among 126 patieentered into the study, 8 people are older Btayears old
and 118 ones are 50 years old or younger than &fsyBue to the results of the statistical analytkiere is not
observed a significant relationship between theagkanatomical distribution of MS plaques (Fig8)jeln 2013 a
study led by Bove et al (26) and published in BM@ukdlogy Magazine, There was no interaction betvagnand
sex suggestive of an effect of reproductive agimglaical or radiologic progression. It should lentioned that in
the related study the cerebral atrophy is evaluasethe radiological variance and the plaquesildigion of MS in
Brain MRI has not been evaluated between both groilso in this study, it is said that more studgsequired in
this field. In this study, duration of disease sirbe definite diagnosis of MS by neurologist issidered 10 years
that among these 126 patients with MS, 16 peopdedumation of disease of higher than 10 years dffidahes had
10 or less years of duration of MS. Due to theisdtaal analysis on the obtained data, there isatserved any
significant relationship between the anatomicatritistion of MS plaques and the duration of dise@3gure 4) but
as in this study, no contrast is applied, activagpes are not evaluated and maybe there is adtitferbetween the
distribution of active MS plaques in patients wilifferent duration of disease .so, this can belgest for a new
study. Also, in a cross sectional study (27), défe patterns of phase change were identified iepia with
different duration of disease. Hence, there areesdiffierences regarding to the behavioral featofddlS plaques
in patients with different duration of disease tmaised on the results of our study, there is noermks any
difference between the anatomical distributiond& plaques in Brain MRI in patients with differeshiration of
disease.
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