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Morphological Features of the Vertebral Artery Canal
Caracteristicas Morfolégicas del Canal de la Arteria Vertebral
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SUMMARY: At present, new examination methods used to determine the cause of cerebrovascular accidents require obtaining
new anatomical facts about the morphology of the vertebral arterial canal (VAC) and the transverse processes foramefosr(iliE) that
For this reason, this study is devoted to the investigation of the morphometric parameters of the vertebral artery cleval @it tthe
transverse process part, i.e. the bone segment, in adults. For this purpose, a 168 cervical vertebrae (CV) taken frooil¢etidione
of the Museum of Anatomy, located at the Department of Human Anatomy and Medical Terminology of the Azerbaijan Medic&,Universi
was used. Statistical analysis was performed using SPSS software version 16. The TF of the CV have different shapes. Among them
elliptical TF predominate. Usually, the TF of the CV, is larger on the left than on the right. The TF of the upper CV ¢Cu3paer
than the lower ones and are located in an oblique plane facing outward. The relative sizes of the TF of the lower C\fé&&e6)rinc
this case, the exception is the last and first CV. At the level of the last CV (C7), the TF is either absent or of theizen#tieate cases,
the 7th vertebra has a large transverse foramen.
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INTRODUCTION

~ Currently, among neurological and neurosurgicanowledge about the morphological and topographic-
diseases, pathologies associated with impaired nutrition @fatomical changes of the vertebral artery requires updating
the brain in the vertebrobasilar basin are widespread (Murgikars, 2018; Sanchis-Gimerst al, 2018; Chaiyamoost
1998; Mitchell, 2005). However, in recent years, opiniongl., 2021; Siedleckét al, 2021). Since, at present, complex
on the causes of cerebral stroke have also varied (lBAzaaxamination methods used to determine the cause of
al., 2004; Jayanttet al, 2010). Thus, if the occurrence ofcerebrovascular accidents (angiography, CT, MRI, etc.) allow
stroke was previously explained only by age-related changes to obtain new anatomical data and facts regarding age,
in the vessels of the brain (especially arteries), currently iidividual and genital characteristics of the VAC and TF,
most cases it is explained by pathology of the main arterigéich can serve as an anatomical basis for determining the
of the brain - the internal carotid and vertebral arteries. Basefiblogy of cerebrovascular accidents€¥al, 2022; Tuncer
on the above, to clarify the concept of transient cerebrglalkan, 2023). Furthermore, the above-mentioned confirm
ischemia, new research in this area, new knowledge and d@@ relevance of the study.
on the morphology and topography of the vertebral and
internal carotid arteries are needed (Markekhval., 2008; MATERIAL AND METHOD
Kars, 2018; Stojanoviet al, 2024). It is known that in the
extracranial part, the vertebral artery, passing through the  The research work was devoted to the study of the
scalenovertebral triangle (the first is the prevertebral part gforphological features of the bone segment of the vertebral
the vertebral artery) and the TF of the C2-6 (sometimes Cdlitery canal in adults. For this purpose, a 168 cervical
cervical vertebrae (the second is the transverse process paftebrae from the bone collection of the Museum of
of the vertebral artery), is located on the groove of the sam@atomy, located at the Department of Human Anatomy
name of the posterior arch of the atlas (the third is the atlandind Medical Terminology of the Azerbaijan Medical
part of the artery of the vertebral artery). A review of theiniversity, were used. Measurements were taken using a
literature showed that in the cervical spine, classicalgital caliper with an accuracy of 0.01 mm.
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Sagittal (anteroposterior) and frontal (transverséESULTS
dimensions of the TF were measured in mm on both sides
with a digital stainless steel vernier caliper with 0.01 mm The bone segment of the VAC is formed by the TF
accuracy. After measuring the frontal and sagittal dimensionéthe 2-7th cervical vertebrae and is limited in front by the
of the TF, their area was calculated using the formulatS =costal part of the transverse process, behind by the transverse
*A* B/4 (1= 3.14; A—the transversal dimensions; B — thprocess itself, from the outside by the bone protrusion of the
sagittal dimensions). Statistical analysis was performed usitignsverse process remaining between these two parts from
SPSS software version 16. Variables were presented as mimninside by the body of the vertebra (Figs. 1 and 2). The
+ SD (mearx standard deviation of the mean). Comparisortypes of the TF of a CV found in the Azerbaijan population
were made between their different parameters on the rigire classified as follows: elliptical, round, rarely triangular
and left sides using Student's t-test and p-value. Significareed irregular types. Elliptical forms of the TF are more
was considered according to the significance level of the pemmon than round ones. The TF with elliptical forms are
value as follows: FJ 0.05 is not significant, R 0.05 is found in the following types: elliptical in sagittal dimension,
significant, P< 0.01 is highly significant. elliptical in transverse dimension, elliptical with right

inclination and elliptical with left inclination.

Table I. The area of the transverse foramens of the
cervical vertebres.

Number The area of the TF (S;_ M+s)
Left side Right side

C, 35,94+9,16 33,62+9,14
C, 31,57+7,98 30,47+9,65
C, 27,43+6,72 27,1746,16
C, 27,64+7,14 26,87+7,18
C 28,32+7,07 28,0248,43
Cs 33,07+9,51 31,92+9,50
C, 17,38+10,28 16,87+11,95

Note: TF - transverse foramen. S — the area of the
transverse process foramens —4rivits — average price.

Fig 1. Cervical vertebra of adult: 1. Right transverse
foramen; 2. Left transverse foramen; 3. Transverse According to the obtained data, the area
dimension; 4.Sagittal dimension. of the TF of the CV is: C1— 34.78 mm

% C2-31.02mM C3 -27.31 mH C4 -
27.26 mm; C5—27.67 mim C6 — 32.50
mnv; C7 —17.12 mim(Table I). During
the research, transverse processes
foramens of different, mostly oval shapes
were found in the cervical vertebrae, and
their area was largest (34.78+2,4 fim
at the ¥ cervical vertebra and smallest
(17.12+1,4 mrf) at the T cervical
vertebra. In rare cases, the vertebra
had a large transverse foramen.The
transverse process foramens with the
largest area is typical for the 1st arfd 6
cervical vertebrae. This indicator is
characterized by asymmetry. Usually, the
area of this foramen on the left side is
larger than on the right.

Fig. 2. 3 (Fig. 2A), 4" (Fig. 2B), 3 (Fig.
2C) and 6 (Fig. 2D) cervical vertebrae in
adult. 1. Left transverse foramen; Right
transverse foramen.
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DISCUSSION

The spinal arteries and veins are responsible for theat, according to literature, in 70 % of cases the left vertebral
formation of the TF, and changes in these vessels duriagery has a diameter 1.5-2 times larger than the right
their development will be reflected in changes in théMarkelovaet al, 2008).
structure, shape, and size of the TF (Samrid, 2023).

Therefore, the study of morphological changes in thifONCLUSION

foramen has an important clinical role, since it directly affects

the function of the vessels that pass through it (Ellis, 2006;  The TF of the CV have different shapes (elliptical,

Murugan & Verma, 2014; Ramachandranal., 2014; round, triangular, irregular). Among them, elliptical TF

Molinetet al, 2017; Moreira & Herrero, 2020; EI-Dwagi  predominate. Usually, the TF, of the CV, is larger on the left

al., 2021). Thus, the differences in TF sizes of the cerviclan on the right.

vertebrae correspond to the correlation-adaptation property

of the organ formation process. Since the spinal artery ~ The TF of the upper (C2-3) cervical vertebrae are

changes its position at the beginning and end of the bop@rrower than the lower ones and are located in an oblique

segment of the canal - it forms pronounced natural bendglane facing outward.The relative sizes of the TF of the

"upper and lower siphons". Based on this, the size of the T#wer CV (C5-6) increase. In this case, the exception is the

of a C1-2 and C6 vertebtes creates an additional periartet@gt and first CV. At the level of the last CV (C7), the TF is

zone and prevents the disruption of blood flow duringither absent or of the smallest size.

movements of the head and neck in different directions

(Markelovaet al, 2008; Bhabhoet al, 2024). Based on GULGIZ, H. & NARMIN, E. Caracteristicas morfologicas del

theoretical knowledge about the formation of the TF of thganal de la arteria vertebrait. J. Morphol ., 43(51L580-1583, 2025.

CV for the passage of the vgrtebral qrtery and ve_in, it can be  RESUMEN: Actualmente, los nuevos métodos para

concluded that the large size of this foramen in the firgkaminary determinar la causa de los accidentes cerebrovasculares

cervical vertebra is associated with the transition of thequieren la obtencién de nuevos datos anatémicos sobre la

vertebral artery, from a vertical to a horizontal positiomorfologia del canal arterial vertebral y los foramenes de los

(formation of the superior siphon) or hemodynami@rocesos transversos que lo conforman. Por esta razon, en este

variability (Murai, 1998). Because it is in this part that thestudio se investigo los parametros morfométricos del canal de la

vertebral artery is subjected to the greatest shock Wave%tpriavertebral anivel del proceso Fransverso, es decir, el segmento

blood flow. After this, the arterial pressure drops agai seo, en agultos. Para ello, se utllllzaron 168 vértebras cerwcqles
- . . : C) extraidas de la coleccion 6sea del Museo de Anatomia,

towards the junction with the vessels of the internal carot

. . . icado en el Departamento de Anatomia Humana y Terminologia
artery at the base of the brain. The increase in the area of ica de la Universidad Médica de Azerbaiyan. El analisis

TF of the lower CV can also be explained by a similagstadistico se realizé con el programa SPSS version 16. Los
hemodynamic law. Since in most cases the artery, enteriagamenes de los procesos transversos (FT) de las VC presentaban
the transverse foramens C6-5 from the front and at differediferentes formas, predominando los FT elipticos. Generalmente,
angles, forms the lower siphon and passes into a verti€hFT de la VC es mayor en el lado izquierdo que en el derecho.

position in the second part (Jayarghal, 2010). _Los _FT de la VC_ superiores (C2-3) son mé_s estrechos que los
inferiores y se ubican en un plano oblicuo hacia afuera. El tamafio

lativo del FT de las VC inferiores (C5-6) aumenta. En este caso,

o . . ._la excepcion es la dltima y la primera VC. A la altura de la Gltima
size in studies of Turkish (Tuncer & Alkan, 2023),Jordan|a.{)C (C7), el FT esta ausente o es de menor tamafio. En casos

(El-Dwairietal, 2021), Latin American (Moreira & Herrero, excepcionales, la séptima vértebra presenta un foramen transverso
2020), Thai (Chaiyamocet al, 2021) and Indian (Bhabhor ge mayor tamario.

et al, 2024) populations, we will see that different results

are obtained. For the Azerbaijani population, the left-sided ~ PALABRAS CLAVE: Veértebra cervical; Canal de la
morphometric preference in area of the TF is mor@teria vertebral; Foramen transverso; Morfometria.
characteristic. According to our results, the mean value of

the TF area is larger on the left side. According to Ouid¥EFERENCES

(2018), on Egiptian population, no significant diﬁerenceghabhor, P.; Kumar, R.; Shinde, D. & Chaudhari, G. Variations in transverse
between the right and left side TF size as regard the foramina of cervical vertebrae: morphology and clinical importance.

antroposterior and transverse dimensions were found. Int. J. Acad. Med. Pharm., 6(858-71, 2024.
Chaiyamoon, A.; Yannasithinon, S.; Sae-Jung, S.; Samrid, R.;

. Thongbuakaew, T. & lamsaard, S. Anatomical variation
The fact that the TF of the cervical vertebrae on the andmorphometric study on foramen transversarium of the upper cervical

left are larger than on the right can be explained by the fact vertebrae in the Thai populatiosian Spine J., 15(%57-65, 2021.
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