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SUMMARY: This paper was aimed to determine the morphometric measurements of cerebellum using MRI in subjects having
migraine, ataxia, dementia and vertigo. Three hundred twenty six (326 subjects; 80 migraine subjects; 85 vertigo subjects; 83 dementia
subjects; 78 ataxia subjects) subjects ranging from 20 up to 85 years were included in this study. Cerebellum morphometric measurements
were taken from subjects having brain MRI in the Radiology Department. The means and standard deviations of the measurements were:
Sagittal section cerebellum superior inferior length, 5662116 mm; sagittal section cerebellum anteroposterior length, 86.36
mm; axial section cerebellum antereoposterior length, 6.83 mm; axial section bi-cerebellar length, 1085184 mm; coronal
section cerebellum supero-inferior length,538@4 mm; coronal section bi-cerebellar length, 996724 mm in subjects with migraine,
whereas the corresponding values were G888 mm; 93.319.89 mm; 60.267.98 mm; 99.896.41 mm; 54.354.64 mm; 85.5814.74
mm in subjects with vertigo, respectively. The same values were found as®882m; 86.7413.22 mm; 58.9838.89 mm; 97.986.07
mm; 50.6&4.92 mm; 84.9614.93 mm in patients having dementia, respectively, while the same measurements weret8$80.83
mm; 92.189.12 mm; 57.767.85 mm; 97.745.82 mm; 52.484.85 mm; 81.4914.38 mm in ataxia patients, respectively. Also, ages
were divided into seven groups as decades. There were found significant difference in all parameters acexaligetges (p<0.05).

The cerebellum morphometry provides important and useful knowledge in terms of comparison of abnormalities clinicians and data will
be valuable for the determination of pathologies for clinical disciplines.
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INTRODUCTION

The cerebellum is called as ‘little brain’ in Latin andNT differs in the rostral area to constitute the cerebrum and
located in the posterior cranial fossa. The cerebellum haserebellum. Development of the cerebellum starts in days
critical role in the regulation of posture, motor coordinatiorfprty-forty five and continues to puberty. It reaches to the
balance, motor learning, emotion and cognition, memotyghest level between 10-13 years and it is the one of the
function and psychiatric diseases. The cerebellum consifdst to mature. The cerebellar fissures and folia of cerebellum
of a midline region referred to as the vermis, a narroappear in the cerebellum at the end of the 4th month. Its
paravermal area immediately adjacent to the vermis, aadlume represents approximately 10% of brain, but it has
large hemispheres on either side (Rapopobral., 2000; more than 50% of all neurons (Susztral, 2008; Sadler,
Gottwaldet al.,2004; Hopyart al, 2010; Ding eta).2012; 2011; Kosaetal, 2012; Ayharet al, 2015; Arinci & Elhan,
Arinci & Elhan, 2020; Jimsheleishvili & Dididze, 2021;2020; Jimsheleishvili & Dididze, 2021; Unverdi &
Unverdi & Alsayouri,2021). In the embryological period,Alsayouri, 2021). Previous studies investigated age and sex
the central nervous system (CNS) that develops from thelated changes in the cerebellum. In that studies results of
ectoderm begins to shape at the 3rd week whereas neaige and sex related differences in cerebellum may give
tube (NT) development is completed in the 4th week. Thedifferent results in general (Ellist al, 1920; Nishimiya,
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1988; Hayakawat al, 1989; Schaefer et.all991; Shalet SSCAPL: Anteroposterior length of cerebellum on sagittal
al., 1991; Ra=t al,1992; Murshect al, 2003). Also, the section.
cerebellum linear measurements with MRI are inadequate

in Turkish healthy population (Mushed al., 2003). The The data were divided into four groups as migraine,
linear measurements can be performed more quickly, ataxia, demantia and vertigo (Table | to 3). Furthermore, the
practical (Raininkeet al, 1994). data were divided also into seven groups according to age;

subjects aged between 20-30 years for Group 1; 31-40 years
Posterior fossa structures’ evaluation , specificallfor Group 2; 41-50 years for Group 3; 51-60 years for Group
vermis of cerebellum, may be fundamental for understardl, and 61-70 years for Group 5; 71-80 years for Group 6;
evaluate pathological changes in neoplastic and maapd 81-90 years (Table IV and V). Also, this study was
neurodegenerative diseases and recognize the congerafgroved by the Institutional Review Ethics Committee at
malformations (Koehleet al, 1985; Raininket al, 1994; Cukurova University (2021/110-25).
Ahmedet al, 2017). For this reason, to understand the
pathologies of cerebellum structures and the effects of soS#atistical Analysis. The SPSS 21.0 program was used for
diseases on cerebellum, the cerebellum reference data shatédistical analysis of the measurement results. The means,
be well known. Therefore, in this study, it was aimed to detandard deviations (SD), minimum (min.) and maximum
termine the age, sex and diseases related changeqnoax.) values were calculated; In all statistical analyses; p
differences of cerebellum structure subjects with migraingalue under 0.05 was considered statistically significant.
ataxia, dementia and vertigo using MRI. Also, the significance was evaluated ANOVA and A post
hoc test was used to found whether is there any significance
between decades.
MATERIAL AND METHOD

RESULTS
This study was carried out from the three hundred

twenty six (326 subjects; 80 migraine subjects; 85 vertigo
subjects; 83 dementia subjects; 78 ataxia subjects) aged 20- The aspect of the cerbellum parameters in sagittal/
85 years between January 2017 and 2021. Moreovegronal/axial MR images were shown in Figure 1. Infact,
inclusion criteria for subjects were diagnosed of migrainsuperior-inferior, anteroposterior, and right-to-left
dementia, spino cerebellar ataxia and vertigo. maximum distance of the posterior cranial fossa on axial,

coronal, and sagittal section. Especially, in sagittal section

MRI was performed using a 1.5 T MRI systemSSCAPL and in coranal section CSBCL terms were used

(Siemens; Essenza, Erlangen, Germany). Brain MRI protoaghereas these dimensions involve the pons and some pos-
including axial T2-weighted turbo spin echo (TR:3600terior fossa structures, respectively. However, we prefered
TE:87 ms; slice thickness 5 mm; gap 1.5 mm) and sagittal use the abbreviation below. The value of minimum,
T2-weighted spin echo (TR:3600, TE: 87 ms; slice thicknessaximum, mean and standard deviation of the ASCAPL:
5 mm; gap 1.5 mm) was used. The measurements weyeteroposterior length of cerebellum on axial section;
performed from digital MRI images on a hospital usindA\SBCL: Bi-cerebellar length of cerebellum on axial
caliper function with x2 magnification. Using the axial,section; CSCSI: Supero-inferior length on coronal section;
sagittal and coronal images, the following parameters GSBCL: Bi-cerebellar diameter of cerebellum on coronal
cerebellum linear measurements were evaluated (Hatangsection; SSCSI: Supero-inferior length of cerebellum on
al., 2013). The measurements were made on the compugagittal section; and SSCAPL: Sagittal section length of
screen with an electonic caliper and estimations wetlke serebellum anterior posterior length were measured in
expressed as millimeters. the three hundred twenty four (324 subjects; 80 migraine

subjects; 85 vertigo subjects; 83 dementia subjects; 78
ASCAPL: Anteroposterior length of cerebellum on axiahtaxia subjects) aged 20-85 years and were shown in Tables

section, Ito V.

ASBCL.: Bi-cerebellar length of cerebellum on axial section,

CSCSI: Supero-inferior length on coronal section, The means and standard deviations of the
CSBCL: Bi-cerebellar length of cerebellum on coronameasurements were: sagittal section cerebellum superior
section, inferior length, 56.245.16 mm; sagittal section cerebellum
SSCSI: Supero-inferior length of cerebellum on sagittainteroposterior length, 86.365.36 mm; axial section
section. cerebellum antereoposterior length, 66531 mm; axial
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section bi-cerebellar length, 100814 mm; coronal Also, there were found significant difference in all
section cerebellum supero-inferior length, 53%84 mm; measurements (p<0.05) and the significance were evaluated
coronal section bi-cerebellar length, 9%8B8724 mm in between all diseases (i.e; migraine and vertigo; mgraine and
subjects with migraine, whereas the corresponding valudementia; migraine and ataxia; vertigo and demantia; vertigo
were 62.338.66 mm; 93.319.89 mm; 60.267.98 mm; and ataxia; dementia and ataxia) (Table Il). Moreover, the
99.8946.41 mm; 54.354.64 mm; 85.5814.74 mm in cerebellum linear measurements of subjects having migraine,
subjects with vertigo, respectively. The same values wevertigo, dementia and ataxia in axial, coronal and sagittal
found as 58.828.34 mm; 86.7413.22 mm; 58.988.89 mm; section according to sex were given in Table Ill. Furthermore,
97.9346.07 mm; 50.664.92 mm; 84.9614.93 mm in the cerebellum linear measurements and Post Hoc test results
patients having dementia, respectively, while the sanud subjects having migraine, vertigo, dementia and ataxia in
measurements were as 6839 mm; 92.189.12 mm; axial, coronal and sagittal section according to age groups
57.76t7.85 mm; 97.745.82 mm; 52.484.85 mm; were shown in Tables IV and V. According to these results;
81.49#14.38 mm in ataxia patients, respectively (Table Ithe significance was found between decades (p<0.05).

Fig. 1. Demonstration of the maxium diameters of posterior fossa measurements on MRI and the cerebellum superior inferior and anterior
posterior lengths on sagittal section, the bi-cerebellar length and cerebellum anterior posterior lengths on coronal and axial section.

Table I. Cerebellum linear measurements of subjects having migraine, vertigo, dementia and ataxia in axial, coronal and sagittal images.

Measurements Subjects with migraine Subjects with vertigo Subj ects with dementia Subjects with ataxia
(n=80) (n=85) (n=83) (n=78)
Mean SD Min. Max. Mean SD Min. Max. Mean SD Min. Max. Mean SD Min. Max.

SSCSI 56.21 5.16 48.00 84.90 62.33 8.66 45.70 77.00 58.82 8.34 43.90 76.30 60.83 8.59 41.90 75.00
SSCAPL 86.36 5.36 78.00 114.90 9331 9.89 75.70 111.00 86.74 13.22 49.00 108.20 92.18 9.12 71.90 110.00
ASCAPL 66.53 541 50.00 83.80 60.26 7.98 46.00 81.80 58.93 8.89 44.00 78.50 57.76 7.85 44.00 72.00
ASBCL 100.48 5.14 89.00 111.00 99.89 6.41 81.30 112.00 97.93 6.07 86.80 115.00 97.71 5.82 84.10 108.00
CSCSI 53.60 3.84 43.20 61.00 5435 4.64 43.00 69.00 50.66 492 39.90 61.00 5248 4.85 39.50 66.00
CSBCL 99.77 6.24 67.00 112.00 85.58 14.74 64.00 111.00 84.96 14.93 61.00 115.00 81.49 14.38 62.00 107.50

SD: Standard deviation: Min.: Minimum; Max.: Maximum; SSCSI: Supero-inferior length of cerebellum on sagittal section; SSCAPL: Anteroposterior
length of cerebellum on sagittal section; ASCAPL: Anteroposterior length of cerebellum on axial section; ASBCL: Bi-cerebellar length of cerebellum on
axial section; CSCSI: Supero-inferior length on coronal section; CSBCL: Bi-cerebellar diameter of cerebellum on coronal section

Table Il. Post Hoc Test of the Cerebellum linear measurements of subjects having migraine, vertigo, dementia and ataxia.

Measure ments P value (between Migraine -  Migraine Mi graine - Vertigo-Dementia ~ Vertigo-Ataxia ~ Dementia-Ataxia
all diseases) Vertigo —Dementia Ataxia
<0.001 <0.001 0.035 <0.001 0.004 0.223 0.105

SSCSI <0.001 <0.001 <0.804 <0.001 <0.001 0.466 0.001

SSCAPL <0.001 <0.001 <0.001 0.001 0.264 0.038 0.330

ASCAPL 0.004 0.519 0.006 0.003 0.032 0.019 0.807

ASBCL <0.001 0.294 <0.001 0.126 <0.001 0.010 0.012

CSCSI <0.001 <0.001 <0.001 <0.001 0.758 0.048 0.095

SSCSI: Supero-inferior length of cerebellum on sagittal section; SSCAPL: Anteroposterior length of cerebellum on sagitiaE&a&RL: Anteroposterior
length of cerebellum on axial section; ASBCL: Bi-cerebellar length of cerebellum on axial section; CSCSI: Supero-inferior length on coronal section;
CSBCL: Bi-cerebellar diameter of cerebellum on coronal section; p value: Significance level.
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Table Ill. Cerebellum linear measurements of subjects having migraine, vertigo, dementia and ataxia in axial, coronal and sagittal section
according to sex.

Measure ments Sex Mi graine Vertigo Dementia Ataxia
(n=80; males, 25; (n=85; males, 38; (n=83; males, 45; (n=78; males, 42; females,
females 55) females, 47) females, 38) 36)
Mean SD Mean SD Mean SD Mean SD

SSCsI Males 57.74 434 62.72 701 58.96 8.09 61.75 8.37
Females 55.52 539 62.01 9.85 58.64 8.74 59.75 8.84

P value 0.074 0.707 0.863 0308
SSCAPL Males 87.42 381 94.02 8.76 86.24 11.58 93.54 9.04
Females 85.87 5.90 92.72 10.77 88.96 14.89 90.58 9.08

P value 0.233 0.550 0.262 0.155
ASCAPL Males 66.92 727 61.64 7.85 60.55 8.86 55.87 7.35
Females 66.35 439 59.13 7.99 57.02 8.66 57.62 8.50

P value 0.661 0.150 0.072 0.890
ASBCL Males 10382 5.61 101.19 622 99.96 6.54 99.74 5.00
Females 98.96 4.14 98.83 643 95.54 447 95.33 5.87

P value <0.001 0.091 0.001 0.001
CSCsi Males 54.68 3.98 55.28 3.87 51.52 521 53.16 5.10
Females 53.10 3.70 53.59 5.09 49.64 4.40 51.68 447

P value 0.087 0.095 0.083 0.179
CSBCL Males 10229 8.73 86.33 16.52 84.91 15.11 82.74 15.38
Females 98.62 432 84.97 13.28 80.27 13.46 80.02 13.19

P value 0.014 0.675 0.008 0.409

SD: Standard deviation; SSCSI: Supero-inferior length of cerebellum on sagittal section; SSCAPL: Anteroposterior length of cerebellum on sagittal
section; ASCAPL: Anteroposterior length of cerebellum on axial section; ASBCL: Bi-cerebellar length of cerebellum on axial section; CSCSI: Supero-
inferior length on coronal section; CSBCL: Bi-cerebellar diameter of cerebellum on coronal section

Table IV. The determination of the cerebellum linear measurements of subjects having migraine, vertigo, dementia and ataxia in axial,
coronal and sagittal section according to age groups.

Measurements P value Decade 1 Decade 2 Decade 3 Decade 4 Decade 5 Decade 6 Decade 7
(n=42) (n=57) (n=36) (n=36) (n=71) (n=61) (n=23)
SSCSI <0.001 59.10+6.11 59.94+8.17 62.58+7.76 61.00+8.13 60.42+8.65 58.71+8.53 52.30+4.67
(50.00-75.40) (49.00-77.00) (50.50-75.00) (46.60-75.00) (46.20-84.90) (41.90-76.30) (43.90-58.30)
SSCAPL 0.010 89.75+7.11 89.08+9.65 93.52+8.99 89.48+13.34 90.81+10.49 89.22+11.64 82.77+4.76
(80.00-108.20) (50.00-108.50) (80.50-107.30) (49.00-106.00) (52.00-114.90) (52.00-110.00) (73.90-89.00)
ASCAPL <0.001 66.68+6.02 63.33+6.54 61.45+8.15 57.5249.36 58.24+7.83 58.36+8.83 63.14+7.17
(50.00-83.80) (50.00-78.00) (50.00-78.50) (45.00-78.40) (44.00-74.80) (44.00-81.80) (46.00-73.50)
ASBCL <0.001 102.5846.08 101.06+4.79 101.06+5.21 96.75+5.56 97.65+5.01 96.85+6.11 97.70£7.52
(88.30-115.00) (90.00-112.00) (89.10-109.10) (86.80-106.00) (88.00-110.90) (82.00-108.00) (81.30-113.00)
CSCsI <0.001 55.23+3.36 55.09+4.22 54.34+4.35 51.76+4.46 52.34+4.11 50.69+5.09 48.57+4.67
(48.00-61.00) (48.00-69.00) (45.00-61.00) (42.40-59.00) (43.00-61.00) (39.50-66.00) (39.90-55.60)
CSBCL <0.001 98.30+11.07 92.87+14.40 85.44+16.09 81.06+13.75 85.01+13.32 81.80+14.26 96.58+9.05

(67.00-115.00)  (64.00-112.00)  (61.00-110.00)  (63.00-106.00)  (64.00-109.00)  (62.00-107.50)  (69.00-110.80)

DISCUSSION

In present study, the means of axial anteroposterig6.5345.41 mm and 100.4%.14 mm in migraine subjects.
and bi-cerebellar diameter in cerebellum were measuredse same measurements were 682688 mm and
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Table V. Post Hoc Test of the cerebellum linear measurements of patients having migraine, vertigo, dementia and ataxia in axial, coronal
and sagittal section according to age groups.

Measurements and Decades SSCSI SSCAPL ASCAP ASBCU CCCsl CCBCU
Decade 1-Decade 2 0.600 0.744 0.036 0.182 0.879 0.050
Decade 1-Decade3 0.052 0.102 0.003 0.233 0.370 <0.001
Decadel-Decade 4 0.288 0.906 <0.001 <0.001 0.001 <0.001
Decade 1-Decade 5 0.389 0.589 <0.001 <0.001 0.001 <0.001
Decade 1-Decade 6 0.808 0.793 <0.001 <0.001 <0.001 <0.001
Decade 1-Decade 7 0.001 0.008 0.081 0.001 <0.001 0.626
Decade 2-Decade 3 0.115 0.040 0.256 0.999 0.417 0.011
Decade 2-Decade 4 0.527 0.853 0.001 <0.001 <0.001 <0.001
Decade 2-Decade 5 0.730 0.335 <0.001 0.001 <0.001 0.001
Decade 2-Decade 6 0.400 0.940 0.001 <0.001 <0.001 <0.001
Decade 2-Decade 7 <0.001 0.012 0.918 0.016 <0.001 0.270
Decade 3-Decade 4 0.393 0.091 0.033 0.001 0.012 0.172
Decade 3-Decade 5 0.180 0.192 0.045 0.003 0.026 0.876
Decade 3-Decade 6 0.020 0.044 0.060 <0.001 <0.001 0.202
Decade 3-Decade 7 <0.001 <0.001 0.418 0.026 <0.001 0.002
Decade 4-Decade 5 0.720 0.518 0.649 0.434 0.511 0.156
Decade 4-Decade 6 0.168 0.903 0.608 0.934 0.243 0.796
Decade 4-Decade 7 <0.001 0.014 0.007 0.530 0.006 <0.001
Decade 5-Decade 6 0.215 0.366 0.933 0.414 0.030 0.176
Decade 5-Decade 7 <0.001 0.001 0.009 0.975 <0.001 <0.001
Decade 6-Decade 7 <0.001 0.010 0.013 0.539 0.047 <0.001

SSCSI: Supero-inferior length of cerebellum on sagittal section; SSCAPL: Anteroposterior length of cerebellum on sagiffaB&&&#L: Anteroposterior
length of cerebellum on axial section; ASBCL: Bi-cerebellar length of cerebellum on axial section; CSCSI: Supero-inferior length on coronal section;
CSBCL: Bi-cerebellar diameter of cerebellum on coronal section

99.8946.41 mm in subjects having vertigo; 58839 mm in cerebellum were reported as 58.02 mm and 52.30 mm
and 97.936.07 mm in subjects with dementia; andp<0.05); and 103.29 mm and 100.36 mm (p>0.05) in
57.76#.85 mm and 97.#5.82 mm in ataxia subjects, subjects with CMI and healthy subjects, respectively. The
respectively. A significant difference was found betweemeans of sagittal supero-inferior aspect and anteroposterior
migraine and vertigo; migraine and dementia; migraine amtiameter in cerebellum were reported as 61.51 mm and 53.89
ataxia in ASCAPL measurements (p<0.05). A significanhhm; and 35.62 mm and 49.21 in CMI group and healthy
difference was in ASBCD between migraine and dementiaybjects, respectively (Hwargal, 2013). In present study,
migraine and ataxia; vertigo and dementia; and vertigo atite means of coronal supero-inferior diameter and bi-
ataxia (p<0.05). Both of axial anteroposterior and bicerebellar diameter were found as 53884mm and
cerebellar diameter measurements were higher in subje@87746.24 mm in subjects with migraine; 54:3664mm
having migraine than subjects having vertigo, dementia aadd 85.5814.74mm in vertigo patients; and 50:8692mm
ataxia. In a study with 12 symptomatic Chiari Malformatiormnd 84.9614.93mm in dementia subjects; and 524185

Type 1 patients and 24 healthy control subjects performetim and 81.49%4.38mm in subjects having ataxia,
by Hwang et al (2013) the mean lengths of axial anterorespectively. The means of sagittal supero-inferior aspect
posterior aspect and bicerebellar diameter in cerebellum wened anteroposterior diameter in cerebellum were
found as 32.01 mm and 50.30 mm and 86.93 mm and 9883.21+5.36mm and 86.366.36mm in subjects with

mm in CMI group and healthy Korea subjects, respectivelpigraine; 62.338.66 mm and 93.30D.89 mm in subjects

In this study both of measurement were lower in CMI groupsith vertigo; 58.828.34 mm and 86.74.3.22 mm in
than healthy control subjects (Hwaeg al, 2013). The dementia patients; and 60859 mm and 92.18.12 mm
coronal supero-inferior diameter and bi-cerebellar diameter ataxia patientsespectively.
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No age related differences were noticed image effects were found for all volumes except pallidum and
measurements including the axial bi-cerebellar diametdine 4th ventricle (Walhoydt al,2005). In Escalona et.al
cerebellum supero-inferior length and cerebellar verm{8991) study performed with 37 healthy subjects (females,
anteroposterior diameter on sagittal view (p>0.05). Als@1; males, 16) aged between 24-79 years, results in the
the axial bi-cerebellar diameter and vermis of cerebellustudy of cerebellar volumes showed that males had a
anteroposterior diameter were smaller in females than significantly larger cerebellar volume than females and age
Sudanese healthy males, whereas the cerebellum superas not a significant predictor of cerebellar volume Age
inferior length was longer in Sudanese healthy females theetated changes also remained speculative.
in Sudanese healthy males. Additionally, the cerebellum
hemisphere maximum width was affected significantly by In a study examined to determine the effects of age
sex (p=0.040) while the cerebellum height (p=0.705) arehd sex on the size of the cerebellar hemispheres, the
AP vermian width (p=0.330) were not significantlycerebellar vermis, and the pons in 146 healthy adults, 18 to
correlated with sex (Ahmed et al., 2017). In present studyy/ years by Raet al (1998) a significant age-related
age related diffences were found in all cerebellumecrease in the volume of the hemisphere of cerebellum
measurements including coronal, axial and sagittal vieand in the total area of the vermis of cerebellum was found.
(p<0.05). Also, the lowest values of both cerebellurAlso, the areas of lobules VI and VIl and of the posterior
measurements on sagittal view were obtained in decadgefmian lobules (VIII-X) decreased significantly with age,
(age 70 and higher), whereas the highest values of the samnereas the anterior vermis (I-V) showed no significant
measurements were in decade 3 (between 40 and 49 yeagg-related reduction. The hemisphere of cerebellum
The anteroposterior length and bi-cerebllar diamet@plume and anterior vermis area were larger in male (Raz
measurements on axial view were lower in decade 4. Alset,al.,1998; Rapoport al.,2000). With aging, a decrease
the values of cerebellum supero-inferior length on coronad Purkinje cell layer and dorsal vermis region was found
view was highest in decade 1 (18-29 years), while the lowestd the functions performed by cerebellum could be
value was obtained in decade 7 (70 ages aboveffected to some extent (Rapoport et 2000). Cerebellar
Additionally, the bi-cerebellar diameter on coronal sectiodiseases can be localized by their clinical features. Lesions
was highest in decade 1, the lowest value was in decadi& 4locculonodular lobe are seen to cause disequilibrium
(Table 111). with ataxic gait, a wide based stance, and nystagmus; lesions

in anterior lobes are seen to cause impaired gait and

The cerebellum is one of the most importanabnormal coordinates movements of the lower limbs;
structures and responsible for coordinating the sensory dadions of the lateral posterior lobes are associated with
motor input from the brain to spinal cord properly. It directhhypotonia, dysmetria, dysarthric speech and
effects the motor neurons of the braimstem and cortedysdiadochokinesia (Ghez & Fahn, 1985; Rapoport, 2000).
Cerebellar lesions have clinical problems such as ataxia,
vertigo, eye movement disorders (Blumeniidl, 2002; When the studies about cerebellum were
Tumehet al, 2007). It was known that the relationshipnvestigated, the research related the impact of age, sex
between cerebellar atrophy and neuropsychiatric symptorasd diseases on the cerebellum measurements are few and
Also, the cerebellum was known to be involved in sucih was declared that there was a need for normative data
diseases as autism, fragile X-syndrome, alcoholism, afidwanget al, 2013; Ahmecet al, 2017). In a study of
ataxia (Koller et al 1981; Ramost al, 1987; Torviket Ahmedet al (2017) performed with Sudanese population,
al., 1987; Courchesret al, 1988; Murakami et a11989). there was no reduction or changing with age. Also, it was
Many studies examined the effect of age on the cerebelluaported the observed patterns of discrepancy to aging were
reported that cerebellar volume decreases with age (Safdkows as;
etal, 1990; Escalonet al, 1991; Razt al, 1998; Jernigan
et al, 2001; Walhoyd et gl 2005). In a study examined 1.The histologic findings of the aging cerebellum are
with normal healthy subjects aged between 30 to 99 yearspresence of atrophy, as purkinje cells’ age related
studied with MRI by Jernigaet al (2001) study, age related decrease is evenly divided from vermian lobules and the
loses in the hippocampus happen earlier than in gray mattehemisphere of cerebellum. The aging and many diseases
loses of brain. Also, increase in white matter signal are the most crucial reason of the changes of cerebellar
hyperintensity takes place. After, occuring loss of cerebrallobules (VI-VII) (Ellis et al, 1920; Courchesne et al.,
and cerebellar white matter is present in elderly healthy 1987; Ciesielsket al., 1994; Raet al,1998).
subjects. Walhoveét al. (2005) examined the effect of age
across 16 automatic segmented brain volumes in 73 healthyl here are two different opinions: An association can be
subjects aged between 20 and 88 years. Also, significanbetween blood supply and aged related changes (Baloh
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et al, 1984) or the significant age related reduction ingo,485,14 mm; seccién coronal longitud superoinferior del
blood flow, oxygen consumption, and glucoseerebelo, 53,683,84 mm; longitud bicerebelosa de la seccién
metabolism is no found in cerebellum (Kusheeal., coronal, 99,7#6,24 mm en sujetos con migrafia, mientras que
1987; Razt al., 1998). los valores correspondientes fueron 62,83%6 mm;
93,319,89mm; 60,267,98 mm; 99,896,41 mm; 54,354,64
The aims of this study were to qualify the cerebellufm; 85,5&14,74 mm en sujetos con vértigo, rgspectivamente.
by measuring the linear measurements of cerebellum A encontraron los mismos valores para pacientes con demen-

. . . . ja 58,828,34 mm, 86,7413,22 mm; 58,9388,89 mm;
axial, coronal and sagittal view, using MRI, as well as { 7 936,07 mm:; 50,664,92 mm: 84,9614,93 mm , respecti-

deter_mme_ the |mpqct of age ant_j sex on the measur_emq;gﬁ]eme, mientras que las mismas medidas fueron de
of migraine, vertigo, dementia and ataxia SUbJeCt%O,S&S,SQ mm:; 92,189,12 mm: 57,767,85 mm; 97,715,82
Knowledge on the neuroanatomic measurements includifgn; 52,4&4,85 mm; 81,4914,38 mm en pacientes con ataxia,
cerebellum, cerebrum, brainstem etc. may be essential fegpectivamente. Las edades se dividieron en siete grupos, cada
understanding pathologic changes. The results of the presemt en década. Se encontraron diferencias significativas en to-
study provide an important reference data of cerebellumdias los parametros segun sexo y edad (p<0,05). La morfometria
both healthy Turkish subjects and diseases regardifig} cerebelo proporciona un conocimiento importante y util en
cerebellum such as vertigo, demantia and ataxia. Also, mdf{mninos de comparacién de anormalidades clinicas y los datos
diseases progress with cerebellar atrophy and hypopla§ig/an valiosos para la determinacion de patologias para las dis-
. . iplinas clinicas.
Cerebellum dimensions measurements for assessmenf 8?

changes in cerebellum size will be of considerable use in PALABRAS CLAVE: Difer encias de edad y sexo;

clinical practice and appropriate for measurement valyg,rfometria del cerebelo; Longitud del cerebelo.
standardization, and form the reference and normative data:

We think that this will allow easier interpretetation of

findings, together with more accurate diagnosis of REFERENCES
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