20/02/2014
02/2014

Published online:
Published print:

Variations in Diameters of Vertebro-basilar
Tree in Patients with or with No Aneurysm

Anel Mehinovic?, Eldar Isakovic?, Jasmin Delic?

Clinical -University Center of Tuzla, Tuzla, Bosnia and Herzegovina!
Medical Faculty of Tuzla, Tuzla, Bosnia and Herzegovina?

Corresponding author: Anel Mehinovic, MD. University Clinical Center, Tuzla, Tuzla, Bosnia and Herzegovina.

ABSTRACT

Introduction: The morphological anatomy of the posterior circulation is very complex and variable. Aims of this research were to docu-
ment the morphological anatomy of the posterior circulation along with variations in the Bosnian population, in patients with or without
aneurysm. Measurements of the outer diameters of the vertebral artery, basilar artery and posterior cerebral artery were taken. The sec-
ond aim was to determine the possible relationship between diameters of the area with subsequent aneurysm formation. Material and
Methods: The study involved 60 consecutive patients, adults of both sexes, treated in the UKC Tuzla.The patients were divided into two
groups. One group consisted of the patients without aneurysm of basilar artery, and the other group of patients with aneurysm. All the 60
patients were treated by means of MRI angiography. Results: The mean diameter of the vertebral artery was 2,43 mm; 3.61 mm on the
right and 2,83 mm; 3,94 mm on the left. The diameter of the basilar artery varied from 3, 8 mm; 3, 43 mm. The diameter of the posterior
cerebral arteries 2, 5 mm; 2,52 mm on the right and 2,46 mm; 2,62 mm on the left. Conclusions: We have documented the various mor-
phometry variations as well as the differences of the anatomy in this area in Bosnian population as compared to the medicine literature.
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1. INTRODUCTION

Arteria vertebralis, branch of subclaviae passes through
the openings on lateral extensions of cervical vertebrae
and enter the sulcus of arteriae vertebralis at the back
arch of the atlas (1, 2). It enters the cranial cavity through
the foramen magnum occipitale, merges at a sharp angle
with the opposite one, usually below postpontine groove
(67%), and form basilar artery (3, 4). After a short course
(25—35 mm) at the front of the brain bridge, artery is split
into its two terminal branches arteriae posteriores cerebri
(5, 6). Vertebral artery diameter ranges from 3.4 mm to
2.9 mm, and of the basilar artery from 3 mm to 7 mm (6,
7).
Aims of this research were to document the morpho-
logical anatomy of the posterior circulation along with
variations in the Bosnian population, in patients with or
without aneurysm. Measurements of the outer diameters
of the vertebral artery, basilar artery and posterior cere-
bral artery were taken. The second aim was to determine
the possible relationship between diameters of the area
with subsequent aneurysm formation.

2. MATERIAL AND METHODS

The study involved 60 consecutive patients, adults of
both sexes, treated in the UKC Tuzla. The patients were
divided into two groups. One group consisted of the pa-
tients without aneurysm of vertebrobasilar tree, and the
other group of patients with aneurysm. Diameters of ver-
tebral, basilar and posterior cerebral artery (0.5 cm above
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and below the vertebrobasilar junction, as well as 0.5 cm
above and below the basilar bifurcation) were determined
for all the examined The statistical analysis of the data col-
lected by means of the basic tests and descriptive statistics
(determination of the measured sizes mean value, stan-
dard deviation and standard error), and test of correla-
tion between the measured values in order to determine
the correlation coefficient with statistical significance of p
<0.05 and Student’s t-test to determine the significance of
differences of arithmetic means of the values measured.

3.RESULTS

A.vertebralis dextra in the subjects without aneurysm
in vertebral- basilar tree, at the site of merging of both
vertebral arteries into the basilar artery, had the average
value of diameter 2,43 mm, and a. vertebralis sinistra
of 2.83 mm. In 46% of the examinees diameters of both
a.vertebralis sinistra and a.vertebralis dextra were approx-
imately the same. Caudal part of a. basilaris, at the site
of vertebral arteries merging had an average diameter of
3.8 mm, and the rostral part at the site of bifurcation had
diameter of 3.43 mm. The initial part of a. cerebri poste-
rior dextrae had an average diameter of 2.5 mm, while the
initial part of a. cerebri posterior sinistrae had an average
diameter of 2.46 mm.

In the group of patients with aneurysm of vertebral bas-
ilar tree, the average value of diameter, at the site of both
vertebral arteries merging into a. basilaris, a.vertebralis
dextra had diameter between 3.61 mm, and a.vertebralis
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T-test far Independent Samples (sa | bez aneunzme)
MNaote: Variables were treated ag independent samples

Mean | Mean | twalue |df| p Walid W | Wald M | Std Dev. | 5td.Dev. | F-ratio 0
Group 1 ws. Group 2 | Group 1 | Graup 2 Group 1 | Group 2 | Group 1 | Group 2 | Variances | Yariances
SA vd ve, BA vd 3613333] 2 433333 4 89380358 0 000008 30 3001192139 0 566321 4 4001420 0000148

T-test far Independent Samples (sa | bez aneunzme)
MNote: Variables were treated as independent samples

Mean | Mean | twalue |df| p Walid W | Wald M | Std Dev. | 5td.Dev. | F-ratio 0
Group 1 vs. Group 2 | Group 1 | Groop 2 Group 1 | Groop 2 | Group 1 | Group 2 | Vanances | Yarances
SAwlvs. BAW 3 946667 | 2 833333| 3,798433|55| 0,000351 30 3001 396728 0791478 3,114202) 0003106

Table 1 and 2. Differences in average values of diameters of the vertebral arteries in patients with and without aneurysm of vertebral
-basilar tree.

T-test for Indenendent Samples (sa i bez aneunzme]
Note: Yariables were treated as independent samples

Mean | Mean | twalue [df| p | ValidM | Valid N | 5td Dev. | 5td.Dev. | F-ratio P
Graup 1 vs. Graup 2 Groun 1 | Group 2 Graup 1 | Group 2 | Group 1 | Graup 2 | Variances | Variances
SA b kaudalna vs. BA b kaudalno | 5,083333) 3800000 4,162856 55/ 0000105 0 301552325 0 fed3ed 5459508 0000017

T-test for Independent Samples (sa | bez aneurizme)
MNote: Variables were treated as independent samples

Mean | Mean | twalue |df p | ValidN | Valid N | 5td.Dev. | Std.Dev. | Fratio p
Group 1 s, Group 2 Groun 1 | Group 2 Group 1| Group 2 | Group 1 | Group 2 | Variances | Variances
SA b kranijalno vs. BA b kranijalng |4 573333 3433333 3847330 58 0000300 30 300 1520194) 0 56A3Z1) 7155018 0,000001

Table 3 and 4. Differences in average values of basilar arteries at caudal and rostral end in subjects with and without aneurysm of vertebral
-basilar tree. Kaudalno = caudal; Kranijalno = cranial

sinistra of 3.94 mm. In 40% of respondents diameters of on the left 4:37 + 1.21 mm; on the right 3:22 + 1.64 mm),
the right and left vertebral artery were approximately the the average value of the diameter of a. basilaris at caudal
same. Caudal part of a. basilaris, at the site of the verte- end (4.45 + 1.28 mm) and average values of diameters of a.
bral arteries merging, had an average diameter of 5.08 cerebri posteriors (left 2.62 + 1:36 mm, and the right 2.61
mm, and the rostral part at the site of bifurcation was of + 1:22 mm). Nishijima, 1994 (8) shows the average max-
4,57 mm in diameter. The initial part of cerebri posteri- imal and minimal external diameter of a. basilaris of 3.93
or dextrae had an average diameter of 2.62 mm, and the + 0.76 mm and 3.14 + 0.58 mm, which is slightly different
initial part of a.cerebri posterior sinistrae had an average from the values in our study, especially for diameters in
diameter of 2.52 mm. responders with aneurysm of a. basilaris.

Average diameters of the vertebral arteries (a. vertebra- In our study, diameter of the right vertebral artery
lis dextra “vd” and a. vertebralis sinistra “VL”) were statis- ranged from 2 mm-4 mm, and 1 mm to 4 mm of the left
tically significantly higher in the patients with aneurysms vertebral artery in the patients without aneurysm, where-
of the vertebral-basilar tree (SA) in comparison to the as in the patients with aneurysm of the right vertebral
group without aneurysm (BA), (Table 1 and 2). artery diameter varied from 2 mm-7.6 mm and of the

Average values of diameters in basilar arteries at caudal left one from 2 mm-8.1 mm. Basilar artery diameter at
and rostral end (b caudal & b cranial) were statistically caudal end varied from 3 mm-5 mm, and at rostral end
significantly higher in patients with aneurysms of the ver- of 2 mm—4 mm in patients without aneurysm, while in
tebral-basilar tree (SA) than in the group without aneu- patients with aneurysm it varied from 2.8 mm-9.9 mm at
rysms (BA) (Table 3 and 4). caudal and of 2.3 mm-8.7 mm at rostral end.

Average values of diameters of rear cerebral arteries in According to the authors Shoja et al. (9) a.vertebralis
the group of patients with aneurysm of the vertebral bas- dextra and a. vertebralis sinistra are in almost 60% of cases
ilar tree, were not statistically significantly different from of different diameters. The results of our study are nearly
the average values of diameters of the rear cerebral arter- identical to results of the authors mentioned, either in the

ies in the group of subjects without aneurysm. subjects with or without basilar aneurysm.
4.DISCUSSION 5. CONCLUSION
Pai et al.,, 2007 in their research show the values of ver- Average values of the measured parameters of vascu-

tebral artery diameters ranging from 3.4 mm to 2.9 mm, lar geometry of vertebrobasilar tree showed statistical-
and the basilar from 3 mm to 7 mm. Yung et al., 2003, also ly significant differences and higher values in the group
measured the average value of diameters of a. vertebralis of patients with aneurysm compared to those without
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aneurysm in the vertebral-basilar tree, of all the values
measured, except diameters of rear cerebral arteries. This
means diameters of vertebral arteries at the site of merg-
ing into the basilar artery, as well as the basilar artery
diameters at both ends are in average statistically signifi-
cantly higher in patients with aneurysm.
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