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SUMMARY 
Objective: To determine the association between vertigo and lateral ventricular asymmetry (LVA) detected on computed tomography 

(CT) and magnetic resonance imaging (MRI). 
Materials and Methods: In a tertiary center, the cranial CT and MRI scans performed between December 2016 and April 2018 were 

evaluated by a radiologist. The scans that had LVA with any pathology were excluded and those without any pathology were included. 
Patients who had LVA were contacted over the phone and asked if they had vertigo at the time of the imaging. Patients who had vertigo were 
asked to answer the Vertigo, Dizziness, Imbalance (VDI) questionnaire over the phone. LVA was classified by the radiologist into grades I, 
II, and III. 

Results: Of the 689 CT and 1018 MRI scans, LVA was detected on 62 (8.9%) and 85 (8.3%), respectively. The mean age was 
36.13±12.53, and 50.34% of the patients were women. Of the 83 patients who responded over the phone, 33 (39.7%) had vertigo at the time 
of the imaging. The mean VDI score was 46.74±11.79. There was a statistically significant and positive linear correlation between age and 
the LVA grade (p=0.008). The VDI scores were significantly lower in women compared to men, which implies that vertigo is worse in 
women with LVA (p=0.009). 

Conclusion: Vertigo occurs in patients with LVA, and more commonly in women. Age is a factor influencing the LVA grade, but this 
grade has no influence on vertigo symptoms. 
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BİLGISAYARLI TOMOGRAFİ VE MANYETİK REZONANS GÖRÜNTÜLEMEDE TESPİT EDİLEN SEREBRAL 

LATERAL VENTİKÜLER ASİMETRİNİN VERTİGO İLE İLİŞKİSİ 
ÖZET 
Amaç: Bilgisayarlı Tomografi (BT) ve Manyetik Rezonans (MR) görüntülemede tespit edilen lateral ventriküler asimetrinin (LVA) 

vertigo ile ilişkisini ortaya çıkarmak. 
Hastalar Yöntemler: Aralık 2016-Nisan 2018 arasında 3. Basamak sağlık merkezinde çekilen kraniyal BT ve MR görüntüleri radyolog 

tarafından değerlendirildi. Patoloji ile birlikte olan LVA'lı görüntüler elenirken patolojisiz olanlar değerlendirmeye alındı. LVA'sı olan bu 
hastalara telefon ile ulaşıldı ve görüntülemenin yapıldığı dönemde baş dönmesi olup olmadığı sorgulandı. Baş dönmesi olan hastalara 
Vertigo, sersemlik, dengesizlik (VSD) anketi uygulandı. LVA radyolog tarafından 3 dereceye kategorize edildi. 
 

Bulgular: 689 BT ve 1018 MR tarandı, LVA 62 (%8.9) BT'de ve 85 (%8.3) MR'da tespit edildi. Ortalama yaş 36.13±12.53 dı ve 
%50.34'ü kadındı. Telefona cevap veren 83 hastanın 33 (%39.7)'ünde görüntülemenin yapıldığı zamanda vertigo mevcuttu. Ortalama VSD 
skoru 46.74±11.79. LVA derecesi ve yaş arasında pozitif lineer istatistiksel olarak anlamlı bir korelasyon vardı (p= 0.008). VSD skoru 
istatistiksel olarak anlamlı bir şekilde kadınlarda daha düşüktü (p=0.009). 

Sonuç: LVA'lı hastalarda, ağırlıklı olarak kadınlarda vertigo görülmektedir. Yaş, LVA derecesini etkileyen bir faktördür, fakat 
derecenin vertigo semptomları üzerine bir etkisi yoktur. 
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INTRODUCTION 

Lateral ventricular asymmetry (LVA) is a 
common radiological finding with an uncertain 
etiology, and the incidence is 5-12%1. LVA is 
often considered a nonspecific radiological 
finding, except in cases of space occupying 
lesions, intracranial bleeding, recent infarction, 
and trauma2,3. LVA may be associated with 
neurodegenerative diseases, Parkinson's disease 
(PD), and left- or right-handedness4. 
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Mechanisms underlying LVA have been 
hypothesized. The basal ganglia and thalamus 
surrounding the lateral ventricles are affected by 
PD, which might be a reasonable explanation of 
the association between LVA and PD5. However, 
the limits of acceptable LVA have not been 
established2. 

Vertigo is a sensation of loss of balance 
and can be a symptom of either central or 
peripheral vestibular disorders. Central 
vestibular disorders may produce sudden vertigo 
and more prolonged symptoms that last up to 
several weeks. Classically, the central and 
peripheral causes of vertigo have been 
differentiated based on the duration of vertigo 
attacks: episodic or constant. Although constant 
vertigo is associated with a central cause, many 
central processes also produce episodic vertigo, 
especially in the early stages6. 

The purpose of this study was to evaluate 
the association of LVA with vertigo symptoms. 

MATERIAL and METHODS 

This study was approved by the 
Institutional Review Board of the Maltepe 
University. A retrospective review of 689 cases 
of computed tomography (CT) and 1018 cases of 
magnetic resonance imaging (MRI) of the head 
was performed, including patients referred to 
radiology department between December 2016 
and April 2018. The exclusion criteria were CT 
or MRI findings of space-occupying lesions, 
intracranial bleeding, recent infarction, trauma, 
and postoperative scanning. The remaining scans 
were evaluated by one radiologist for LVA, and 
those with LVA were enrolled in the study. The 
patients (1707) had undergone axial scanning 
(CT or MRI) of the brain using the equipment 
manufactured by the GE Healthcare. CT was 
performed with the GE Optima series, with a 
slice thickness of 0.625 mm. MRI was 
performed with the GE Signa 1.5 Tesla series, 
with a slice thickness of 5 mm. The sagittal T2-
weighted, sagittal T1-weighted fluid-attenuated 
inversion recovery (FLAIR), axial T2-weighted 
FLAIR, axial T1-weighted FLAIR, and axial T1-
weighted fat-suppressed MRIs were used. 

The Evans' index7 is the ratio of the 
maximum width of the frontal horns of the 
lateral ventricles and the maximum internal 

diameter of the skull at the same level on axial 
CT and MRI. A score of less than 0.3 is 
considered normal, but it can be higher for the 
elderly individuals. The diameter of each horn 
was measured electronically at the level of the 
head of the caudate nucleus, and the 
measurements were used to evaluate the degree 
of LVA (Figure 1). The smaller size was divided 
by the larger diameter to produce the ratio of 
LVA, with a ratio of 1-2:1 indicating grade I, 2-
3:1 indicating grade II, and >3:1 indicating grade 
III LVA. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1: The Evans" index: AB/CD (used in 
grading of the lateral ventricular asymmetry) 

 

 

Patients with LVA were contacted over 
the phone and asked if they had vertigo at the 
time of the imaging. Patients with vertigo were 
asked to answer questions, over the phone, from 
the vertigo symptom scale component of the 
Vertigo, Dizziness, Imbalance (VDI) 
questionnaire8. This questionnaire measures 
vertigo symptoms on a scale and their effect on 
the quality of life. The questionnaire was the 
Turkish version of the inventory, which consists 
of 36 items. It has been translated to Turkish and 
proven reliable and valid8. The inventory has two 
components: vertigo symptom scale (14 
questions) and quality of life (22 questions). The 



Pelin KOÇDOR, MD; Birnur YILMAZ, MD; Sude KENDİRLİ, MD; Berfin TORUN, MD; Bilgesu AK, MD 
Association Between Vertigo and Cerebral Lateral Ventricular Asymmetry Detected on Computed Tomography and 
Magnetic Resonance Imaging 

KBB-Forum
2019;18(4)

www.KBB-Forum.net

 

 344

inventory asks respondents about the frequency 
of certain sensations associated with their 
symptoms. Each item consists of a 6-point rating 
scale ranging from 0 (all the time) to 5 (never). 
Subsequently, each of the two components 
provide a sub-score, with the maximum score 
being 70 and 110 for the first and second 
components, respectively. A high score indicates 
few vertigo symptoms and high quality of life8. 
Only the vertigo symptom scale was evaluated 
for the patients over the phone in this study. 

Statistical analyses were performed by 
the jamovi project (2018). The jamovi computer 
software version 0.9.0.3 was used 
(https://www.jamovi.org). A p-value equal to or 
less than 0.05 was considered statistically 
significant. The independent-samples t-test, 
Mann?Whitney U test, and Kruskal?Wallis H 
test were used depending on the distribution of 
the digital variable. 

RESULTS 

Of the 689 CT and 1018 MRI scans, LVA 
was detected on 62 (8.9%) and 85 (8.3%), 
respectively. A total of 147 patients had LVA 
(42.18%, CT; 57.82%, MRI). The mean age was 
36.13±12.53, and 49.66% of the patients were 
men, while 50.34% were women. Of the 83 
patients who responded over the phone, 33 
(39.7%) had vertigo at the time of the imaging 
and answered the VDI questionnaire. The mean 
score of VDI was 46.74±11.79. The ventricle 
was hypertrophied on the right and left sides in 
47.62% and 52.38% patients, respectively. The 
mean LVA grade was 2.19±0.63'tür. The number 
of patients with grades I, II, III was 18 (12.2%), 
82 (55.7%), and 47 (31.9%) respectively. The 
number of patients with grades I, II, and III who 
responded over the phone was 10, 47, and 26, 
respectively. The percentage of patients with 
grades I, II, and III who had vertigo was 10% 
(n=1), 36% (n=17), and 53.8% (n=14), 
respectively. There was a positive correlation 
between the LVA grade and presence of vertigo. 
Patients with vertigo were asked if they had 
positional vertigo. Positional vertigo was not 
present in 51.61% of the patients, while right and 
left lateralization were present in 19.35% and 
29.03% of the patients, respectively. The VDI 
scores had no statistically significant correlation 

with the side of ventricular hypertrophy on CT or 
MRI (p >0.05) or the LVA grade (CT: p=0.39; 
MRI: p=0.8; CT+MRI: p=0.44). There was no 
statistically significant correlation between 
gender and the LVA grade. However, there was a 
statistically significant and positive linear 
correlation between age and the LVA grade 
(p=0.008). The VDI scores were significantly 
lower in women compared to men, which 
implies that the vertigo symptoms were worse in 
women with LVA (p=0.009). 

DISCUSSION 

LVA is often considered a nonspecific 
anatomical structure and has not been well 
analyzed. LVA can be caused by space-
occupying lesions, recent infarction, trauma, or 
intracranial bleeding, but without a cause, this 
finding on CT or MRI could be interpreted as an 
anatomical variant2. Changes in the surrounding 
structures may contribute to ventricular 
hypertrophy, such as a decreased volume of the 
hippocampus, caudate, putamen, thalamus, or 
cortex in PD patients9-11, while some studies did 
not find any differences12,13. LVA has been 
associated with some neuropsychiatric diseases, 
such as attention deficits, infantile autism, 
language disorders, Tourette syndrome, 
schizophrenia, and anorexia nervosa2. Harcherik 
et al. found LVA in 13% of the autism, 22% of 
the language disorder, 9% of the attention deficit 
disorder, and 16% of the Tourette syndrome 
patients14. Possible pathophysiological 
association between any of these diseases and 
LVA is unknown. 

Kiroglu et al. compared 170 head CT 
with LVA and 170 head CT without LVA in 
clinical characteristics and found that headache 
was statistically significant in patients with 
LVA, but there was no statistically significant 
correlation in vertigo2. 

Dizziness and vertigo can be caused by 
diverse pathological conditions of the central 
nervous system. Classically, the central and 
peripheral causes of vertigo are differentiated 
based on the duration of vertigo attacks: episodic 
or constant. However, occasionally, central and 
peripheral causes can occur simultaneously. 
Migraine and motion sickness are thrice more 
common in patients with benign paroxysmal 
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positional vertigo, which is the most common 
type of peripheral vertigo, compared to the 
general population. Additionally, the frequent 
co-occurrence of Meniere's disease, which can 
cause peripheral vertigo, and migraine suggests 
an association between the two syndromes. 
Alternatively, the diseases may be separate 
processes that cause similar symptoms15. Thus, 
many things remain unknown. LVA has not been 
well-analyzed, and there could be an association 
with vertigo, as 39.7% of the patients with LVA 
who responded over the phone had vertigo in our 
study. Although our study has several limitations 
that restrict the generalizability of the findings, 
this percentage is considerable with sufficient 
screening number of subjects. There are many 
causes of vertigo in the clinical practice, and thus 
it is hard to show a strong association of vertigo 
and LVA depending on our survey results. Our 
study had a retrospective design, and we could 
only question the patients over the phone. 
Moreover, there was no control group. Still; in 
the lights of our results, future prospective 
studies with more diagnostic techniques may 
enlighten this commonly seen imaging-finding in 
the everyday practice. 

CONCLUSION 

Vertigo occurs in patients with LVA, and 
more commonly in women. Age is a factor that 
influences the LVA grade, but this grade has no 
influence on vertigo symptoms. Future studies 
on LVA and vertigo are needed. 
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