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Abstract 

The risk of injury to the vertebral artery is a significant complication of surgery. The presence of 

anatomical variation in the course of the vertebral artery increases the likelihood of injury. Due to 

inadequate understanding of the presence and location of anatomical variations in the morphology and 

morphometry, the vertebral artery can be injured during surgical intervention. Apart from the vascular 

injury that can occur during surgical intervention, anatomical variations have implications for some 

pathologies in the posterior circulation territory. These include aneurysm formation, cerebrovascular 

disorders, posterior circulatory stroke, and some neurovascular problems. In this retrospective 

observational study, we investigated the anatomical features of the extracranial (V1-V3) and 

intracranial (V4) components of the vertebral arteries in a South African population. The study is an 

observational, retrospective chart review of 554 consecutive South African patients (Black, Indian, and 

White) who had undergone computed tomography angiography (CTA) at Lenmed Ethekwini Hospital 

and Heart Centre, Durban, South Africa, from January 2009 to September 2019. The vertebral artery 

exhibited various morphological variations in its course. We report the incidence of variant origin of 

the left vertebral artery (6.9%). The level of entry into the transverse foramen ranged between C7-C3. 

We report the incidence of vertebral artery tortuosity at V1, V2: 76.6%, and 32.1%, respectively. We 

observed fenestration at V3 (0.18%) and V4 (0.4%) segments. We registered the incidence of the 

persistent first intersegmental artery (1.1%), extradural PICA origin (2.8%), atresia (6.7%), and 

hypoplastic terminal vertebral artery (13.2%). Average length and diameter at each vertebral artery 

segment were registered; we also report on hypoplasia of the vertebral artery.  Anatomical variations of 

the vertebral artery are common in the South African population studied in the present study. Imaging 

of the complete segments of the vertebral artery from the origin to the point of convergence to form the 

basilar artery may be necessary to decide a treatment strategy for interventions in the vicinity of the 

vertebral artery. Understanding the patterns of anatomical variations of the vertebral arteries will 

contribute significantly to the diagnosis of various diseases in the posterior circulatory territory. The 

average diameter was significantly larger on the left in all the racial groups, but there were no significant 

gender differences. We registered a left dominance pattern in all the segments (V1-V4). 
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Iqoqa 

Ingozi yokulimala emithanjeni yomgogodla iyinkinga enzima kakhulu yokuhlinzwa. Ukuba khona 

kokwehlukahlukana kokwakheka komzimba ekuhambeni komthambo womgogodla kwandisa 

amathuba okulimala. Ngenxa yokuqonda okunganele kokukhona kanye nendawo yokwehlukahlukana 

kwesakhikwo somzimba ekwakhekeni nokulinganisa umumo, umthambo womgogodla ungalimala 

ngesikhathi sokuhlinzwa.   Ngaphandle kokulimala kwemithambo yegazi okungenzeka ngesikhathi 

sokuhlinzwa, ukuhlukahlukana kwemithamdo yomgogodla kunomthelela ngezinye izimbangela 

ngokuthola umsuka wesifo ngokuhamba kwegazi emigudwini. Lokhu kubandakanya ukwakheka 

kokuvuvukala komthambo, ukuphazamiseka kokuhamba kwegazi engqondweni, ukushaywa yisifo 

sohlangothi, nezinye izinkinga ngezinzwa nemithambo. Kulolu cwaningo lokubheka ngokuqhathanisa 

abanesifo nabangenaso, sibheke ukwakheka komzimba   kwamathambo ekhanda ngaphandle (V1-V3) 

kanye nokwakheka kwawo ngaphakathi (V4) nezingxenye zemithambo yomgogodla emphakathini 

waseNingizimu Afrikha. Ucwaningo lungukuzibonela ngqo, ukuqhathanisa ngokubuyekeza amashadi 

eziguli zaseNingizimu Afrikha angama-554 ngokulandelana (abaNsundu, amaNdiya, nabaMhlophe) 

abafakwe emshinini bahlolwa wonke umzimba ngekhompuyutha ukubona okusemithanjeni 

(isibonathambomzimba) (CTA) esibhedlela i-Lenmed Ethekwini neSikhungo seNhliziyo, eThekwini, 

eNingizimu Afrikha, kusukela kuMasingana wowezi-2009 kuya kuMandulo wowezi-2019. Umthambo 

womgogodla ukhombisa ukwehlukahluka kwesakhiwo ekuthubelezeni kwawo. Sibika isehlakalo 

semvelaphi esehlukile somthambo womgogodla kwesokunxele (6.9%). Izinga lokungena esikhaleni 

esiphakathi komthambo womgogodla laliphakathi kwe-C7 ne-C3. Sibika isehlakalo esihambisana 

nokuguga komthambo womgogodla nomfutho wegazi okulinganiselwa phakathi kuka-V1, V2: 76.6% 

no-32.1%, ngokulandelana. Sibone ukuhlinzwa kwesakhiwo sendlebe ngaphakathi kwezingxenye 

ezingu-V3 (0.18%) nezingu-V4 (0.4%). Sabhalisa izehlakalo zomthambo wokuqala ngezingxenye 

ezilokhu zikhona ngo-1.1%, imvelaphi ye-PICA yamathambo ekhanda (2.8%), isicubu esingenayo 

embotsheni ngokwemvelo (6.7%), nokungakhuli kwesitho ngokuphelele (13.2%). Isilinganiso sobude 

nobubanzi engxenyeni ngayinye yomthambo womgogodla yabhaliswa; siphinde sibike 

ngokungasebenzi ngokwejwayelekile komthambo womgogoda. Ukwehlukahlukana kokwakheka 

komthambo womgogodla kuvamile kubantu baseNingizimu Afrikha ocwaningweni lwamanje. 

Ukufanekisa kwezingxenye eziphelele zomthambo womgogodla lapho zihlangana khona ukwenza 

umthambo ophakathi nendawo ekhanda kungadingakala ukunquma ngamasu okwelapha 

ngokungenelela endaweni eseduze nomthambo womgogodla. Ukuqonda ukuphiceka kwesakhiwo 

esahlukahlukene semithambo yomgogodla kuzodlala indima ebalulekile ekuhlonzeni izifo 

ezahlukahlukene ekuhlinzekweni kokuhamba kwegazi. Isilinganiso sobubanzi besisikhulu kakhulu 

kwesokunxele kuwo wonke amaqembu ezinhlanga, kodwa kwakungekho mehluko obalulekile phakathi 

kobulili. Sibhalise indlelakwenza ebihamba phambili kuzo zonke izingxenye   ebe ngu-V1-V4. 
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1.0 CHAPTER ONE 

1.1 Introduction  

The risk of injury to the vertebral artery (VA) is one of the major complications of surgery (Yamazaki 

et al., 2012). The likelihood of injury is increased by the presence of anatomical variation in the course 

of the VA (Decarvalho et al., 2019). Due to inadequate understanding of the presence and location of 

anatomical variations in the morphology and morphometry, the artery can be injured during surgical 

intervention. Studies conducted in England and the USA to quantify the risk of injury to the VA during 

surgery reported an injury rate of 8.2% (Madawi et al., 1997) and 4.1% (Wright and Lauryssen, 1998), 

respectively. Each of the studies acknowledged the importance of knowledge of anatomical variations, 

which can increase the risk of injury. A review of the literature and case series studies have reported 

incidences ranging from 1.7% - 9.0% (Liang et al., 2004, Vergara et al., 2012, Elliott et al., 2014), while 

a survey on the incidence of injury from neurosurgeons reported an incidence rate of 4.1% (Wright and 

Lauryssen, 1998). Sometimes lesions of the VA are unrecognized and misinterpreted as preoperative 

venous bleedings, especially when patients are asymptomatic (Golfinos et al., 1994). Therefore, 

variations in the course of the artery at any of its segments should be considered by surgeons during 

cervical spine surgery and manipulation around the craniospinal region (Vicenzini et al., 2010).  

Previous reports of anatomical variations of the VA include variant origin (duplicate or triplicate origin) 

(Uchino et al., 2013, Gailloud, 2019), variation in the level of entering the transverse foramen (between 

C7-C3) (Uchino et al., 2013), asymmetry and hypoplasia (Gaigalaite et al., 2016), VA terminating as 

posterior inferior cerebellar artery (PICA) (Liu et al., 2017) and PICA originating from the third 

segment (V3) of the artery (Arslan et al., 2019). Others include fenestration, persistent first 

intersegmental artery (Fortuniak et al., 2016), tortuosity (medial and lateral loop) (Yenigun et al., 2016), 

while the incidence of aplasia or unilateral absence of the VA is uncommon (Abd El Gawad et al., 

2019).  

Apart from the vascular injury that can occur during surgical intervention, anatomical variations have 

implications for some pathologies in the posterior circulation territory. For instance, the VA plays a 

significant role in the perfusion of the upper spinal cord, cerebellum, brainstem, thalamus, and occipital 

lobes (Sonje et al., 2015). Therefore, morphologic variations in the course of the VA may influence the 

hemodynamics of blood flow to these central nervous system structures. This situation can predispose 

to some pathological processes in the posterior circulation territory due to inadequate perfusion of these 

structures. For instance, authors have hypothesized that posterior circulation infarctions of the PICA 

and basilar artery territory are higher in vertebral artery dominant patients (Zhu et al., 2016). Similarly, 

posterior circulatory stroke and VA occlusion frequency have been found to be related to VA hypoplasia 

(Mitsumura et al., 2016). 
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As a result of suspected hemodynamic alterations, variation in origin has been linked with intracranial 

aneurysm formation and can predispose to cerebrovascular disorders (Lazaridis et al., 2018). Other 

morphological variations like tortuosity have been diagnosed in association with neurovascular 

problems such as cervical radiculopathy (Doweidar et al., 2014) and may encourage build-up of 

atherosclerosis (Kornieieva, 2014). The incidence of PICA originating from the third segment of the 

artery can complicate surgical intervention at the atlantoaxial region. Consequently, in-depth 

knowledge of variation is essential for diagnoses of some pathologies in the area supplied by the VAs.  

The presence of variation is often overlooked due to a lack of obvious clinical symptoms and is mostly 

detected accidentally during the evaluation of head and neck pathologies (Shi, 2017). Because of the 

diverse nature of anatomical variation, the morphology of the VA needs to be wholly understood and 

evaluated along its entire course for operative indication in the cervical, suboccipital and intracranial 

region to prevent damage to the artery. Anatomically, the VA is segmented into four sections: 

prevertebral (V1), vertebral (V2), atlantoaxial (V3), and intracranial (V4) segments (Jecko et al., 2015). 

The first three segments (V1-V3) are the extracranial segments. The V1 segment, unlike the other 

segments, is not guarded by bony structures and is at risk of injury when the muscles around it are 

separated (Bruneau et al., 2006c). Thus, recognizing the variation in its level of entrance into the 

transverse foramen on preoperative investigations is essential to avoid iatrogenic injury (George and 

Laurian, 2012). 

Previous studies regarding the morphology and morphometry of the VAs have hypothesized the 

existence of variation with demographic and ethnic/racial differences (Sikka and Jain, 2012, 

Kornieieva, 2014, Gaigalaite et al., 2016). Prevalence of variation in the morphology and morphometry 

has been previously reported at each segment of the VA in the US, Egyptian, Turkish, Asian, and 

Kenyan populations (Uchino et al., 2012, O'donnell et al., 2014, Yenigun et al., 2016, Abd El Gawad 

et al., 2019). Previous reports from the South African population did not give information about the 

morphology and morphometry of the entire segments but focused on the diameter of the suboccipital 

and intracranial VAs (Mitchell and Mckay, 1995, Mitchell, 2004). There have been controversies in the 

literature regarding the cut-off value for hypoplastic VA and VA dominance (Ergun et al., 2016). There 

is no consensus as regards which side is dominant in several populations. Some authors have reported 

left dominance (Abd El Gawad et al., 2019), others reported right (Akar et al., 1994, Ergun et al., 2016), 

while a similar study reported no difference (co-dominance) (Mitchell, 2004). For these reasons, it is 

essential to describe the morphology and morphometry of the VA based on ethnicity, as data from one 

population group may not apply to another. Knowledge of anatomical variation is essential for the 

interpretation of imaging studies (Pekcevik and Pekcevik, 2014). Proper identification of variant 

anatomy during preoperative planning may reduce the risk of iatrogenic injury and contribute to the 

interpretation of ischemic areas in the posterior circulatory territory. Inadequate information about this 
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variation can expose the VA to the risk of injury that can result in grave consequences if the dominant 

artery is involved in a case of asymmetry (Guan et al., 2017).  

Furthermore, knowledge of variation in the anatomical features of the VA in different human 

populations can provide indicators for understanding and prognosis of the pathological processes in the 

posterior circulation territory (Kornieieva, 2014). In this retrospective observational study, we sought 

to investigate the anatomical features of the extracranial (V1-V3) and intracranial (V4) components of 

the VAs in a South African population using multidetector computed tomography angiography 

(MDCTA). This information is important to describe the prevalence of variations in the origin and 

course of the VA and the pattern of dominance in a South Africa population.  

1.1.1 Justification for the study  

VA injuries remain the most common type of injury during cervical spine surgery (Decarvalho et al., 

2018) and the risk of injury as a complication of surgery is a major problem (Yamazaki et al., 2012). 

The artery is at risk of damage during anterior, posterior, and lateral approaches to cervical spine surgery 

and during surgical procedures that involve the occipito-atlanto-axial region (Wright and Lauryssen, 

1998, Neo et al., 2008), with the presence of variation in its course increasing the likelihood of injury 

(Lunardini et al., 2014). The intensity and degree of variation depend on age, gender, and the population 

being sampled. There is a need for a thorough understanding of the complex anatomy of the VA, which 

will enable the surgeons to know when the artery is at risk of damage during surgery and, if damage 

occurs, how to deal with it (Schroeder and Hsu, 2013). There are studies on the prevalence of variations 

in the origin, course, and diameter of the VAs from various countries: Egypt (Abd El Gawad et al., 

2019), Bosnia and Herzogovina (Vujmilović et al., 2018), Turkey (Yenigun et al., 2016), USA 

(O'donnell et al., 2014), Asia (Kornieieva, 2014), Japan (Uchino et al., 2012). However, it appears there 

is dearth of study on the morphology of the VA among the South African population. Although two 

South African studies (Mitchell and Mckay, 1995, Mitchell, 2004) have reported on the diameter of the 

third and fourth segment, both studies are limited in terms of sample size, lack of consideration of major 

population groups, and non-availability of data on the morphology (origin and course) of the four 

segments of the VA. Previous studies have shown that there are population differences with regards to 

the course of the vertebral arteries, and the application of data from one population to another is not 

encouraged (Jeng et al., 2004). Furthermore, the incidence of some cerebrovascular diseases such as 

posterior circulation stroke and arterial dissection in different populations may be established by 

understanding the variations that may occur in the artery (Eftekhar et al., 2006). 

1.1.2 Research questions 

1. What are the anatomical parameters (viz. origin, course, diameter, and length) of the 

extracranial part of the vertebral artery among the KwaZulu-Natal population? 
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2. What are the anatomical parameters (viz. diameter, length, and branches) of the intracranial 

part of the vertebral artery among the KwaZulu-Natal population? 

3. What is the dominant pattern of the artery? 

4. What is the clinical implication of the anatomical features present in the above-mentioned 

part of the vertebral artery?   

1.1.3 Aim 

This study aims to investigate anatomical features of the extracranial and intracranial components of 

the vertebral arteries in a South African population. This information is important to describe the 

prevalence of variations in the origin and course of the vertebral artery and the pattern of dominance in 

different population groups in KwaZulu-Natal, South Africa. 

1.1.4 Objectives  

The objectives of this study were: 

1. To describe the typical and prevalence of variation in the origin of the VA. 

2. To determine the incidence of the VA entering the foramen transversarium of the cervical 

vertebra (viz. C7, C6, C5, C4, or C3).  

3. To evaluate the morphology of the VA (V1-V4) and their dimensions (external diameter and 

length) at each segment. 

4. To describe the morphometry and angles between the proximal and distal loops at the third 

segment. 

5. To determine the pattern of dominance of the VA in a South African population.  

6. To compare the parameters of the VA between males and females in a South African 

population. 

7. To determine the angle at the vertebrobasilar junction by measuring the confluence angle where 

the two arteries join to form the basilar on the 3D reconstructed CT images.  

 1.2 Literature review 

 

1.2.1 Background 

The VA is one of the medium-sized arteries in the body that originates from the subclavian artery and 

ascends superiorly and posteriorly up the neck to enter the sixth cervical vertebrae (Standring, 2015). It 

has numerous characteristics such as its smaller diameter in relation to its great length, asymmetry, and 

the convergence of the two arteries from each side of the neck to form a single basilar artery in the 

direction of upward flow (Rawal and Jadav, 2012). The VAs and the paired internal carotid arteries are 

the primary sources of blood supply to the brain (Iqbal, 2013, Standring, 2015). 
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The VA is well protected by the transverse foramina of the cervical vertebrae along its extracranial 

course, specifically the second segment and part of the third segment (Shin et al., 2014). However, from 

its origin to its entry at the sixth cervical vertebra, the artery is unprotected. Therefore, the artery is 

susceptible to injury during surgical procedures at the root of the neck (Peng et al., 2009).  

The origin of the VAs are variable. In addition to typical origin from the subclavian artery, there are 

reports of the VA arising from the aortic arch, carotid arteries, brachiocephalic trunk, and thyrocervical 

trunk; thus, the recognition of such variations during head and neck surgery, non-invasive vascular 

procedures, and supra-aortic arch surgery are important (Matula et al., 1997). The level of entry into 

the transverse foramen is usually at the sixth cervical vertebrae (C6), although this may vary from the 

seventh to third cervical vertebrae (C7-C3) (Wakao et al., 2014). Therefore, this parameter should be 

carefully assessed as it may differ from one side to the other (left and right) in the same individual (Al-

Habib et al., 2018). Details and prevalence of anatomical variation at the entry-level are necessary to 

avoid vertebral artery injury during anterior or posterior cervical spine instrumentation (Cheung and 

Luk, 2016).  

Bilateral VAs are asymmetrical in most individuals, with a reported left dominance in approximately 

50% of the population, while similarly sized right and left VAs are present in about 25% (Katsanos et 

al., 2013b). However, studies from different population groups have shown that this percentage may 

vary from one population to another (Ergun et al., 2016, Abd El Gawad et al., 2019, Li et al., 2019). 

Additionally, there is no consensus with regard to the standard definition of hypoplastic VAs.  

Researchers have used diameter criteria ranging from less than 2.0 mm to less than 3.0 mm to define 

vertebral artery hypoplasia (VAH). Preoperative knowledge of hypoplasia of the VA is vital in selecting 

and moulding catheters during interventional neuroradiological procedures and in mitigating 

complications of endovascular treatment and improving prognosis of cerebrovascular disease 

(Chaturvedi et al., 1999). 

1.2.2 Embryology of the vertebral artery 

Vertebral arteries are formed between the 32nd and 40th gestational days by the development of 

longitudinal anastomoses between the first six (or seven) cervical intersegmental arteries, that later 

regress except for the sixth, which becomes the proximal subclavian artery and the point of origin of 

the adult VA (Luh et al., 1999) (Figure 1.1) [Six cervical intersegmental arteries that form the VAs are 

primitive branches from the Dorsal Aortae (right and left) and not direct branches of the six pairs of 

aortic arches. Several of the aortic arches regress. All six pairs are not present simultaneously; they 

develop and regress at different stages. Six pairs of aortic arches end in the dorsal aorta, which gives 

off the cervical intersegmental arteries (Bloch and Danziger, 1974)]. Usually, the V1 segment of the 

VA develops from the proximal part of the dorsal branch of the seventh cervical intersegmental artery 
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proximal to post-costal anastomosis. The V2 segment is derived from longitudinal communications of 

the post-costal anastomosis with the consequent regression of the stems of the upper six intersegmental 

arteries. The V3 segment develops from the spinal branch of the first cervical intersegmental artery, 

while the V4 segment develops from the pre neural division of the spinal branch (Panicker et al., 2002). 

According to Padget’s classification, the first cervical intersegmental artery has been designated the 

"proatlantal intersegmental artery" because of its course between the occiput and the atlas (Padget, 

1948) (Figure 1.1). Luh and colleagues later hypothesized that the horizontal part of the V3 segment of 

the VA develops from the proatlantal intersegmental artery (Luh et al., 1999). These complex 

anastomoses of multiple primitive vessels during embryogenesis may result in a variety of anatomical 

variations. Also, any complication during this developmental phase can result in either morphologic or 

morphometric variation in the course of the artery. For instance, anatomical variation such as VA 

duplication is due to the persistence of two segmental arteries (Meila et al., 2012). These variations may 

influence the development of arterial disease, and the first stage at which variations can occur is during 

angiogenesis (Menshawi et al., 2015). 

 

Figure 1.1: Illustration of the development of the vertebral artery. Purple (1-posterior 

communicating artery, 2-hypoglossal artery, 3-otic artery, 4-trigeminal artery). Red (1-
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proatlantal intersegmental artery, 2-5; cervical intersegmental arteries). Green (body of 

vertebrae). Blue (thoracic vertebrae) 

 (Adapted from Bloch and Danziger, 1974) 

1.2.3 Origin of the vertebral artery 

Standard anatomical textbooks describe the VA arising from the superior posterior aspect of the first 

part of the subclavian artery (George and Laurian, 2012, Standring, 2015, Netter, 2017). It runs 

superiorly and posterior in the scalenovertebral triangle formed by scalenus anterior and longus colli 

muscles. The common carotid arteries and the vertebral vein are located anterior to the VAs (Dodevski 

and Tosovska-Lazarova, 2012). It is crossed on the right by the right lymphatic duct and on the left by 

the thoracic duct (Bruneau et al., 2006b). Posterior to the first segment of the VA is the stellate ganglion 

(Figure 1.2), inferior cervical ganglia, and the ventral rami of the sixth and seventh cervical spinal 

nerves. The VA enters the foramen in the transverse process of the sixth cervical vertebra and then 

ascends superiorly in the subsequent transverse processes of other cervical vertebrae to the level of the 

atlas (Figure 1.3) (Clark and Benzel, 2005). The entire length of the VA from the origin to the point 

where it penetrates the dura mater (to enter the skull) is described as its extracranial component (V1-

V3) (Figure 1.3)  

 

 

 

 

 

 

 

 







 
 

10 
 

From the literature, the VA has been described to vary from its classical origin. It has been reported to 

originate from the arch of the aorta directly (Komiyama et al., 2001, Panicker et al., 2002, Nayak et al., 

2006, Satti et al., 2007, Poonam and Sharma, 2010), from the thyrocervical trunk (Matula et al., 1997, 

Strub et al., 2006), from the brachiocephalic trunk (Bhatia et al., 2005), from the common carotid artery 

(Matula et al., 1997, Buckenham and Wright, 2014), and the external carotid artery (Matula et al., 1997, 

Poonam and Sharma, 2010). This wide range of possible origins results from the complex 

embryogenesis of the artery (Dodevski and Tosovska-Lazarova, 2012). The prevalence of variant origin 

is higher on the left than the right and occurs mostly from the aortic arch, with the rate generally reported 

between 3 and 16% (Table 1). Reports of anomalous origin of the VA are essential because of its clinical 

significance and surgical implications during endovascular treatment of aortic arch injuries, 

angioplasty, and stent procedures (Ka-Tak et al., 2007). Preoperative knowledge of anatomical variation 

will reduce the risk of iatrogenic injury and contribute to the advancement of non-invasive imaging 

studies. The aortic arch origin of the VA is associated with predilection for arterial dissection (Lazaridis 

et al., 2018). The incidence of bilateral variation in origin has also been reported (Kim et al., 2009, 

Hadimani et al., 2013). The VA may have duplicate origins (Cagnie et al., 2006, Ionete and Omojola, 

2006, Satti et al., 2007, Uchino et al., 2013), mostly one from the aortic arch and the other from the 

subclavian artery that have fused (Komiyama et al., 2001) and cases of bilateral aortic arch origin being 

an unusual anatomic variant (Albayram et al., 2002). Recently, an extremely rare case of triplicate origin 

of the right VA from the right subclavian artery was reported in a 3-year-old boy (Gailloud, 2019). In 

duplicate and triplicate origin, the VAs arose from 2 or 3 different sites on the parent artery and later 

merged in the course of the artery to become a single arterial channel. Some authors agreed that the 

atypical origin of the VA did not result in clinical symptoms (Lemke et al., 1999, Ka-Tak et al., 2007). 

However, in some cases, patients with atypical left VA origin may complain of syncope and dizziness 

(Satti et al., 2007). Anomalous origin of the vertebral arteries may also lead to intracerebral disorders 

by altering vascular hemodynamics, thereby putting patients at greater risk of arterial dissection, 

potential atherosclerosis, intracranial aneurysm, and occlusion (Satti et al., 2007, Nasir et al., 2010, 

Lazaridis et al., 2018).  
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1.2.5 Course of vertebral artery 

This section describes the typical course and anatomical variation associated with each segment of the 

VA. The VA has both extracranial and intracranial components (George and Laurian, 2012). The artery 

is segmented into four parts. The first part is the pre-vertebral (V1) segment, which is that part of the 

artery from its origin at the subclavian artery to the point of entering the transverse foramen of the sixth 

cervical vertebra (Bruneau et al., 2006a) (Figure 1.5). This part courses posteriorly between the longus 

colli muscle medially and scalenus anterior muscle laterally. The second part of the artery is the 

vertebral segment (V2) and extends from the transverse foramina of the sixth to the second cervical 

vertebrae (Bruneau et al., 2006c). The third part, the suboccipital or atlanto-axial (V3) segment, extends 

from the transverse process of the axis (C2), curves laterally to pass through the transverse foramen of 

the atlas (C1), and courses in the vertebral artery groove (An and Simpson, 1994). This part ends at the 

dura mater before passing through the foramen magnum (Bruneau et al., 2006a). At this point, the VA 

pierces the dura and arachnoid as it passes supero-medially to continue as the fourth part known as the 

intracranial segment (V4). The fourth segment passes anterior to the root of the hypoglossal nerve and 

converges with the contralateral VA to form the basilar artery at the lower border of the pons (Standring, 

2015) (Figure 1.3). This segmentation and mobility of the bone structures at the V3 segment supports 

preservation of the vascular supply during neck movement or rotation (Bruneau et al., 2006a).  

The V1 segment is the most proximal part of the artery and is prone to atherosclerotic changes, 

especially at its origin (Nouh et al., 2014). Details of the course of the V1 segment, including the point 

of entry into the transverse foramen, are required for anterior approach to the cervical spine (Eskander 

et al., 2010). This is to prevent catastrophic laceration of the VA during surgical procedures in the lower 

region of the neck (Sastry and Manjunath, 2006). Previously reported anatomical variation associated 

with the V1 segment includes variation in origin and tortuosity (including medial, lateral, and mild 

loops).  According to a study by Matula and co-authors using cadaveric and angiographic samples, the 

course of the V1 segment is tortuous in 39 % of cases (Matula et al., 1997).  

The rate of injury to the VA at the V2 segment during cervical spine surgery was estimated to be 

between 0.22–2.77 %. This is partially due to its variable course while running in the transverse 

foramina of the cervical vertebrae (Güvençer et al., 2006). The midline migration associated with an 

atypical course of the VA within the transverse foramen can predispose the VA to direct risk of injury 

during corpectomy (Eskander et al., 2010). Some authors have also described a rare course of the VA 

located at the back of the nerve root in the inter-transverse space (Nourbakhsh et al., 2015). This 

morphologic variation can interfere with Cervical Transforaminal Epidural Steroid Injections (CTESI), 

which is part of the treatment employed for painful cervical radiculopathy as the typical path of the VA 

through this segment is anterior to the target zone. Similar to the V1 segment, reports on fenestration 

are also rare (Wang et al., 2020). Knowledge of anatomical variation of the V2 segment involving the 
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The V3 segment is also known as the suboccipital part, and it is located at the craniovertebral junction 

(Figure 1.6, 1.7). According to some authors, it is the anatomically complicated part of the VA as this 

part of the artery undergoes a series of bends to form a proximal and a distal loop while passing through 

the transverse foramen of the C2 and C1 vertebrae (Wakao et al., 2014). The proximal loop may descend 

toward the C2/C3 joint, thereby exposing the VA to possible injury during blocks or radiofrequency 

ablation performed at these levels (Zibis et al., 2018). The suboccipital segment lies near C2/C3 and 

C1/C2 zygapophyseal joints, which are often targeted during the treatment of cervicogenic headaches. 

Regarding pathology, the loops may also increase resistance to blood flow, which can later predispose 

the segment to atherosclerosis, thrombosis, and wall calcification (Alfaouri-Kornieieva and Al-Hadidi, 

2014). These pathologies could consequently predispose the V3 segment to sudden dissection 

(Alfaouri-Kornieieva and Al-Hadidi, 2014). Natural tortuosity at this segment should prevent distortion. 

However, some authors agree that the portion of the VA most vulnerable to distortion is the part between 

the C2 and C1, where most cervical spine rotation takes place (Mitchell and Mckay, 1995, Park et al., 

2007, Alfaouri-Kornieieva and Al-Hadidi, 2014). Anatomical variations associated with this segment 

include persistent FIA (first intersegmental artery), extradural origin of the PICA, and most cases of 

fenestration are also reported at this segment. 
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The intracranial segment (V4) of the VA is the unique part of the artery at which the two VAs join to 

form a single vascular channel, viz. the basilar trunk (Figure 1.7). Consequently, the geometry of the 

basilar trunk depends on the pattern of the bilateral VAs. When the bilateral VAs are asymmetrical, the 

basilar trunk bends away from the midline (Li et al., 2019). This deviation of the basilar trunk may 

cause compression of the cranial nerves (Pekcevik and Pekcevik, 2014). The causal link between the 

vertebrobasilar junction's geometry and the occurrence of an aneurysm is yet to be established 

(Dzierzanowski et al., 2017). However, it is also essential to consider the geometry of the 

vertebrobasilar junction while planning for surgical interventions in this region. This region is of 

particular interest to neurosurgeons and radiologists due to various interventional neuroradiological 

procedures conducted in the area to treat vascular diseases such as arterial dissections, aneurysms, 

arteriovenous malformations, dural fistula, or repair of an occlusive disease (Mercier et al., 2008). For 

instance, the shape can influence the choice of surgical approach for aneurysm clipping in this region 

(Dzierzanowski et al., 2017). A few international studies have reported the average angle at the 

vertebrobasilar junction (Songur et al., 2008, Dzierzanowski et al., 2017). Other anatomical variations 

at this segment include fenestration, atresia, and hypoplasia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 
 

20 
 

Prevalence of anatomical variations of the intracranial VA has been previously reported in a Western 

population (Caucasians) (Dzierzanowski et al., 2017), Asian population (Liu et al., 2017), and Turkish 

population (Songur et al., 2008). In the African continent, Ogeng’o et al. (2014) reported VA hypoplasia 

in a Black Kenyan population using post-mortem histological samples (Ogeng’o et al., 2014). Similar 

to the latter, a previous study of a South African population reported on average diameter using 

histological samples (Mitchell and Mckay, 1995, Mitchell, 2004). Adequate knowledge of variation in 

morphology and morphometry is clinically relevant in diagnosis and surgical intervention, including 

neurosurgery, facial surgery, and otolaryngology (Dzierzanowski et al., 2017).   

Incomplete knowledge of anatomy during surgical procedures can lead to severe complications (Sikkal 

and Jain, 2012). Complications such as accidental breach of the VA after lower cervical procedures like 

stellate ganglion block and C5 to C7 transforaminal injections (Rathmell et al., 2004) as well as the 

ones targeting upper cervical segments (for example, C1/C2 intra-articular facet injections) can result 

in significant morbidity (Rathmell et al., 2004, Edlow et al., 2010). For this reason, it is necessary to 

describe the prevalence of anatomical variations at each of the segments of the VA and their clinical 

significance.  

Vertebral Artery Tortuosity 

The VA course is typically straight except for the V3 segment. However, the VA course can be tortuous, 

leading to a significant and potentially dangerous medial or lateral artery displacement (Figure 1.8). VA 

tortuosity (or loop formation) has been described as a congenital or acquired anomaly. However, it is 

challenging to assess the suggested genetic origin since vascular tortuosity increases with age (Matula 

et al., 1997, Curylo et al., 2000, Elgueta et al., 2018). According to other researchers, the mechanism 

of formation of tortuous vessels is not clear (Kim et al., 2010, Han, 2012). Sakaida et al. (2001) 

hypothesized that loop formation developed due to VA elongation caused by narrowing of the disc 

space (Sakaida et al., 2001). Some authors suggested reduced elasticity, degeneration of blood vessels, 

and vascular wall shear stress as a possible cause (Han, 2012, Lee et al., 2012). Another study suggested 

vascular risk factors such as hypertension, diabetes, and lipid metabolism disorders. These factors can 

promote atherosclerosis, aging, and degeneration of blood vessels, thereby aggravating vertebrobasilar 

artery tortuosity (Ikeda et al., 2010).  

The prevalence of tortuosity ranges between 1% –78.3% (Table 3). It is commonly reported at the V1, 

followed by the V2 segment, and rarely reported at the intracranial part of the artery (Table 3). 

Naturally, the VA demonstrates a serpentine course while passing through the transverse process of the 

C2 and C1 at the V3 segment. This segment has been reported to be straight only in patients with 

atlantoaxial dislocation (Sardhara et al., 2015). From the origin to the point of entry into the foramen 

transversarium, the VA may show different levels of tortuosity (Matula et al., 1997, Curylo et al., 2000, 

Dodevski and Tosovska-Lazarova, 2012). The VA can also exhibit a tortuous path during its course 
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through the transverse foramina at the V2 segment, as previously reported in cadaveric and angiographic 

studies (Cagnie et al., 2006, Alicioglu et al., 2015).  

VA tortuosity has been diagnosed in association with various neurovascular problems. Recent findings 

suggested that vertebrobasilar tortuosity, combined with cerebrovascular risk factors like hypertension 

and diabetes, may lead to vascular vertigo (Hong-Tao et al., 2014). Paksoy et al., (2003) examined 173 

patients with cervicobrachial pain and diagnosed 13 of them with VA loop formation. The authors 

concluded that the incidence of VA loop formation should be suspected in patients with 

cervicobrachialgic symptoms (Paksoy et al., 2003). Doweida et al., (2014), in their report, described 

VA loop formation as an uncommon cause of nerve root compression (Doweidar et al., 2014). 

According to a report on stroke patients, the coexistence of tortuosity with hypoplasia has been 

identified as a risk factor for posterior circulatory stroke (Bentsen et al., 2014). In addition to the 

suspected clinical sequelae, the formation of loops at the V2 segment may erode bony structures such 

as the uncinate process, transverse process, and the vertebral body (Hong et al., 2008, Kiresi et al., 2009, 

Alicioglu et al., 2015), or widening of the intervertebral foramen (Kim et al., 2010). Erosion of these 

bony structures may complicate cervical instrumentation surgery, especially in older patients (Curylo 

et al., 2000). 

In contrast, some investigators have suggested that VA tortuosity is asymptomatic and does not have 

any hemodynamic consequences. These researchers further stated that the presence of tortuosity might 

go undetected because of the lack of symptoms and sometimes incidentally diagnosed during evaluation 

of neck problems and trauma (Matula et al., 1997, Chibbaro et al., 2012). Therefore, it is essential to 

report the prevalence of this morphological variation, which could significantly contribute to diagnosis 

of pathologies and safety of surgical procedures in the vicinity of the VA. 
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Vertebral Artery Hypoplasia and Dominance  

A condition when the width of the VA is reduced below specific values, or a significant reduction in 

the width of a unilateral VA compared to the contralateral artery, is defined as vertebral artery 

hypoplasia (VAH) (Figure 1.9). VAH is a frequent anatomical variation with underemphasized clinical 

significance and an ambiguous cut-off value (Gaigalaite et al., 2016). Vertebral artery hypoplasia has 

been reported in about 10% of normal individuals (Hu et al., 2013). Authors have used criteria ranging 

from less than 2.0 mm to less than 3.0 mm to define VAH. Some authors classified VAH as a vessel 

with a diameter less than or equal to 2.0 mm (Thierfelder et al., 2014), others used criteria less than or 

equal to 2.5 mm (Chen et al., 2010, Szárazová et al., 2012) while a recent report used the criterion of 

less than 3.0 mm (Gaigalaite et al., 2016). Other specifications for diagnosing VAH is a significant 

decrease in flow volume (Chen et al., 2010) or a caliber disparity greater than or equal to 1:1.7 between 

the right and left VAs (Zhou et al., 2015). The discrepancies in cut-off value may be due to differences 

in the modality of studies, demographic and racial differences in the population group and the segment 

of the artery studied. Gaigalaite and co-authors (2016) reported a strong correlation between the 

diameter of the VA and anthropometric parameters such as height; these can also contribute to the 

differences reported in the literature. The range of diameter in different study groups will inform the 

choice of appropriate cut-off values for the definition of hypoplasia, the reason why the value cannot 

be generalized. Emerging evidence from prospective studies has shown that VAH predisposes to 

ischemic events in the posterior circulatory territory (Katsanos et al., 2013a) and spontaneous VA 

dissection (Zhou et al., 2015).  

VA dominance (VAD) is a congenital structural variation of the VA characterized by a significant 

difference in diameter between bilateral VAs of the same individual. The prominent VA is now 

described as dominant. Until recently, VAD was previously described as a mere structural variation 

without clinical relevance. Researchers now identify VAD as a risk factor for posterior circulation 

infarction, brainstem infarction, and transient ischemic attack (Zhu et al., 2016, Meng et al., 2018). 

Similar to VAH, the cut-off value of vertebral artery dominance (VAD) is debatable. Scholars have 

adopted numerous criteria for the definition of VAD in the literature, and currently, there is no 

agreement on the standard criteria. The selected criterion for the definition of dominancy may depend 

on the average diameter in the studied group. Authors have used a size difference of ≥ 0.3 mm  (Ngo et 

al., 2020),  a size difference of  ≥ 1.2 mm (Zhu et al., 2016),  and criteria of any size difference between 

the bilateral VAs (Ozdemir et al., 2002). In addition to the associated pathologies, it may be essential 

to protect the dominant VA during surgical interventions and endovascular procedures. Iatrogenic 

injury to the dominant VA may increase the risk of vertebrobasilar insufficiency, brainstem ischemia 

and can even result in death (Sardhara et al., 2015, Guan et al., 2017).  
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Fenestration  

Fenestration is an uncommon congenital morphological variation that involves a luminal division of an 

artery that has a common origin into two separate and parallel channels anywhere along its course to 

reunite distally (Omotoso et al., 2021b) (Figure 1.11). The prevalence of fenestration ranges between 

0.01 to 1.0% (Table 4). According to some authors, fenestration of the VA is an incidental finding on 

imaging and has no pathological and clinical importance (Tetiker et al., 2014). However, a recent case 

report hypothesized that fenestration could sometimes be associated with an aneurysm or arteriovenous 

malformations (Wang et al., 2020). Another case report also suggested the possibility of compromised 

blood flow at the proximal and distal end of the fenestrated segment of the VA, which may result in 

transient ischemic attacks (Omotoso et al., 2021b). It is commonly reported at the extracranial segments 

of the VA, most commonly at the V3 segment, with few reports on prevalence at the intracranial 

segment (Table 4); and rarely occurring at the V1 segment (Wang et al., 2020). The incidence of 

multiple concomitant fenestrations involving more than one segment of the VA has also been reported 

(Wang et al., 2020). Fenestration has been used interchangeably with duplication in the literature. 

However, it is worth noting that the two anatomical terms describe different morphological variations 

and should be clarified. Duplication typically involves double vascular origin, which later fuses in the 

course of the artery (Ionete and Omojola, 2006), while fenestration involves a luminal division of an 

artery with a single origin.  
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1.2.6 Branches of the vertebral artery 

The VA branching pattern seems to be complex, which might increase the risk of surgical 

complications, especially if radicular or medullary branches are compromised, which might result in 

spinal cord ischemia (George and Laurian, 2012). In the neck region, the VA gives off small branches, 

which are rarely seen on angiograms. These are the spinal branches, the muscular branches (not always 

present, also known as the suboccipital artery of Salmon), and the cranial branches within the skull. The 

spinal branches and the muscular branches provide blood supply the spinal cord, posterior neck 

muscles, and bones of the cervical region (Tubbs et al., 2009). The cranial branches include the 

meningeal branch, posterior spinal artery, anterior spinal artery, small branches to the medulla 

oblongata, and the PICA.  

The PICA is the largest branch of the VA (De Oliveira et al., 1985). It is the most variable of the 

cerebellar arteries and is occasionally absent (Ryan et al., 2011). It has a tortuous course, passing 

posteriorly and ascending at the lower border of the pons. It then courses inferolaterally around the 

fourth ventricle to reach the inferior surface of the cerebellum in the midline. The PICA terminates as 

the medial branch (inferior vermian artery) to the inferior vermis. Classically, the PICA arises from the 

intracranial part of the VA (4th segment). However, the incidence of PICA arising from the third 

segment of the VA has also been reported (Miao et al., 2020). It is important to note that no perforating 

arteries emerge from the PICA of extradural origin (PICA arising from V3 segment). Instead, the 

medullary perforators originate from the intracranial VAs (Mercier et al., 2008).  
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1.3 Materials and methods 

1.3.1 Computed Tomography Angiography 

Computed tomography angiography (CTA) is a unique non-invasive imaging technique that can 

demonstrate the vascular anatomy, together with bones. It is commonly used in evaluating cerebral 

arteries for diagnoses of vascular pathology. Recent advances in multidetector CTA have shown that 

vascular structures can easily be depicted, which has caused some level of reduction in the use of 

invasive examinations such as digital subtraction angiography (DSA) (Akgun et al., 2013). Although 

DSA remains the gold standard procedure in assessing the vascular system, it is an invasive technique 

with potential complications (Akgun et al., 2013). CTA is also occasionally used as a complementary 

imaging technique to conventional angiography for follow-up (Chen et al., 2004). In addition, studies 

have shown that CTA allows reliable evaluation of intracranial arterial pathology, including aneurysm, 

stenosis, and occlusion (Kovač et al., 2014). Post-processed images in the 3D workstation of CTA and 

the raw images provide better details and opportunities for detailed description of the presence of 

anatomical variation (Wakao et al., 2014). However, CTA is not without its own risk. The disadvantage 

of the technique is ionizing radiation and iodinated contrast media, which has potential nephrotoxic 

effects, especially in patients with chronic kidney disease (Akgun et al., 2013, O'donnell et al., 2014).   

1.3.2 Imaging Techniques   

The imaging examination was performed on a 64-detector row 160-slice helical multidetector computed 

tomography scanner (Lightspeed CT, GE Healthcare Medical Systems, Milwaukee, WI, USA). In our 

standard MDCTA protocol for brain examinations, a scan coverage area from the aortic arch to the top 

of the brain in a supine position (headfirst) was adopted as a field of view (FOV). The scanning protocol 

was as follows: 120 kVp, 500 mAs, beam collimation 64 × 0.625 mm, speed 20.62mm/rotation, gantry 

rotation time 0.35s/rotation, the helical thickness of 0.625 mm, pitch 0.516:1, and reconstruction 

interval of 0.625 mm. Following the acquisition of the nonenhanced CT data, contrast-enhanced 

MDCTA was performed. During the procedure, a 20 Gauge needle (Pink Nexiva) was used to cannulate 

patients for IV access in the antecubital region to administer 60 mL of Ioversol (Optiray 350; Guerbet 

South Africa). This was followed by a 40 mL saline flush via a double power injector (Medex flowSens, 

Guerbet USA) into the patient’s antecubital vein (4 mL/s), and the scan delay was individually adapted 

using a bolus-tracking technique. First, a single nonenhanced low-dose scan at the upper neck level was 

obtained for the bolus tracking. Then, repeated low-dose monitoring scans were obtained every second 

with the start of contrast material administration. Following the appearance of the first contrast in the 

aortic arch, the MDCTA was triggered automatically without delay. The region of interest was 

positioned at the aortic arch, and the threshold for the MDCTA was set as 150 Hounsfield Units. When 

the threshold was surpassed, helical scanning was automatically initiated. 
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1.3.3 Imaging Reconstruction 

Postprocessing of three-dimensional images was performed using multiplanar reformation (MPR), 

maximum-intensity projection (MIP), multiplanar reconstruction (MPR), and 3D volume-rendering 

(VR) algorithms. The volumetric MDCTA data sets were processed on Advanced Workstation 4.2 (GE 

Healthcare, Milwaukee, WI, USA). A series of 17 projection images at every 20⁰ around the 

cephalocaudal axis were generated and transfer to the PACS. The MDCTAs were performed for 

diagnostic purposes in the context of various cerebrovascular diseases or accidents. In some cases, the 

suspected diseases were not found on the MDCTA; thus, some materials in this study were derived 

from individuals without cerebrovascular diseases.  

1.3.4 Patient Population 

This study was an observational retrospective chart review of 554 radiographic images of the VA using 

MDCTA. We evaluated the extracranial (V1, V2, V3) and the intracranial (V4) segments of the VAs to 

describe the typical anatomy and establish the frequency of variations present in the morphology and 

morphometry of the VA. We retrospectively identified 554 MDCTAs obtained from Lenmed Ethekwini 

Hospital and Heart Centre, Durban, South Africa, from January 2009 to September 2019. The patient 

population represents the KwaZulu-Natal region. 

The angiographies were from 247 females (44.6%) and 307 males (55.4%). The average age of the 

patients is reported as median (interquartile range (IQR)): 62 (23) (range: 10-99) years; 62 (25) for 

female patients and 61 (23) for male patients. The race was described according to the guidelines 

outlined in the modern systems of racial classification in the Republic of South Africa [60]. The criteria 

used in the scheme of racial classification include ancestry details and skin colour. The South African 

population is divided into four main racial groups: Black, White, Indian, and Coloured. Three 

population groups were included in this study: Black 91 (16.4%), White 287 (51.8%), and Indian 176 

(31.8%). According to the modern system of classification, a Black individual was defined as having 

origins in indigenous Africa or Native groups. A White individual was defined as a person of European 

descent. An Indian individual was described as a person of Asian descent (Khalfani and Zuberi, 2001). 

Images were analyzed using a Picture Archiving Communication system (PACS) tool. The MDCTA 

images were examined for vascular variations by a neuroradiologist, neurosurgeon, and an anatomist 

using the anterior, posterior, coronal, anteroposterior, sagittal, and oblique view. Exclusion criteria 

included MDCTA scans that showed no clarity of the course of the VAs, scans that showed any sign of 

damage to the cervical vertebral bones, and scans with suboptimal image quality. 

1.3.5 Ethical Considerations 

The design of this study was approved by the Institutional Review Board/Ethics Committee 

(Biomedical Research Ethics Committee of the University of KwaZulu-Natal with ethical No: BE 

148/19) and waived the need for informed consent as this study utilized retrospective chart reviews. 
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There was no patient contact, and no patient details were released from images. All methods were 

carried out in accordance with relevant guidelines and regulations. 

1.3.6 Statistical Analysis  

All data were analyzed using IBM SPSS version 27 program (SPSS for Windows; Chicago, IL, USA), 

and p-values less than 0.05 were considered statistically significant. The normal distribution of 

continuous variables was tested with the Kolmogorov-Smirnov test. Because the continuous variables 

are not normally distributed, the Wilcoxon Signed-Rank test was used to compare paired samples. The 

Kruskal-Wallis test was used to determine statistically significant differences in the dependent variables 

between the three racial groups. The Chi-square test was used for categorical variables. All 

measurements were taken three times (by a neurosurgeon, a neuroradiologist, and an anatomist) at each 

of the segments. The average value was subjected to intra-observer reliability testing using the intra-

class correlation coefficient formula (ICC). Regarding the inter-observer reliability testing, another 

observer randomly selected 10% of the total sample size (55 images) and took measurements at each 

segment three times. The average value was compared with the initial value using ICC. The ICC values 

were reported for each segment, and details were recorded at the result session of each of the 

manuscripts (Chapter 2, 3, and 4). The Interclass coefficient correlation was used to examine the 

reliability of all continuous data (95% confidence intervals). 

1.4 Publication outcomes 

 

The following articles emanated from this thesis. 

 

Table 1.5: Summary of the Manuscripts/Publications 
 

Sn Title  Journal  Remark   

1. An anatomical investigation of the 

proximal vertebral arteries (V1, V2) 

in a select South African population 

Surgical and Radiological 

Anatomy (2021). 

https://doi.org/10.1007/s00276-

021-02712-x 

Published 

2. Fenestration of the Vertebrobasilar 

Junction Detected with Multidetector 

Computed Tomography Angiography 

Folia Morphologica. (2021) 

DOI: 10.5603/FM.a2021.0028 

Published 

3. Anatomical Variations of the 

Vertebral Arteries in a Select South 

African Population; Evaluation with 

Multidetector Computed 

Tomography Angiography 

Italian Journal of Anatomy and 

Embryology.  

Accepted for 

publication 

4. Radiological Anatomy of the 

Intracranial Vertebral Artery in a 

Select South African Cohort of 

Patients   

Scientific Reports. 

Sci Rep. 2021 Jun 

9;11(1):12138. doi: 

10.1038/s41598-021-91744-9. 

 

Published 
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5. Radiological Anatomy of the 

Suboccipital Segment of the 

Vertebral Artery in a Select South 

African Population  

 

European Journal of Anatomy. 

Eur J Anat, 25 (5): 553-562 

(2021) 

 

Published 
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BRIDGING TEXT 

FROM CHAPTER ONE TO TWO 

The introduction and the literature review from the previous chapter examined the typical anatomy of 

the VA and the incidence of various anatomical variations. We discussed extensively the prevalence of 

these variations in different population groups, including notes on the development of the artery and 

how some of the variant anatomies may have developed. Also, we highlighted the risk of iatrogenic 

injury and pathology associated with the morphological variations at each segment of the arteries.  We 

realized that the best approach is to systematically review each segment to describe the typical anatomy 

and prevalence of associated variations. The next chapter comprehensively investigates the anatomy of 

the proximal VAs (V1 and V2 segments) in a South Africa population (KwaZulu-Natal region). The 

prevalence of variation and the morphometry of the two segments are compared to the previous report 

from other parts of the world.  
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BRIDGING TEXT 

FROM CHAPTER TWO TO THREE 
 

The published article in chapter two investigated the typical anatomy and prevalence of variations at 

the first (V1) and second (V2) segments of the VAs. Findings from the previous chapter showed that 

anatomical variations are common at the proximal part of the VA in the South Africa population studied. 

We also realized that some of the variant anatomies coexist, and when one is present, another can be 

suspected. The next chapter investigates the anatomy of the suboccipital segment (V3) of the VA, 

including details of the morphometry and prevalence of variant anatomy in a South Africa population. 

Details of the findings are compared to reports from other population groups, and the clinical 

importance of preoperative knowledge of registered variations were highlighted.   
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RADIOLOGICAL ANATOMY OF THE SUBOCCIPITAL SEGMENT OF THE 

VERTEBRAL ARTERY IN A SELECT SOUTH AFRICAN POPULATION 

Bukola R. Omotoso, Rohen Harrichandparsad, Lelika Lazarus 

Summary   

Vertebral artery (VA) injuries remain one of the most encountered complications during 

surgical intervention at the craniovertebral junction (CVJ).  Anatomically, the suboccipital is 

the most complicated segment of the VA. The artery undergoes a series of bends to form 

proximal and distal loops. In addition to this standard anatomical description, previously 

reported variant anatomies such as fenestration, persistent first intersegmental artery (FIA), 

hypoplasia, and extradural origin of the posterior inferior cerebellar artery (PICA) also 

contribute to the complexity of this segment.  We evaluated the anatomical features of the V3 

component of the VA in a South African population to provide useful data on the prevalence 

of variation and morphometry of the VA. The study is an observational, retrospective chart 

review of 554 consecutive South African patients (Black, Indian, and White) who had 

undergone computed tomography angiography (CTA) at Lenmed Ethekwini Hospital and 

Heart Centre, Durban, South Africa, from January 2009 to September 2019. Various 

morphological variations were registered in the course of the VA: (1) Hypoplasia; (2) 

Extradural (V3) origin of PICA; (3) persistent FIA; and (4) VA fenestration. Hypoplasia was 

observed in 5.14% of patients. The overall prevalence of the last three variations was 2.1%. 

Codominance was observed in 42.6% of patients, left dominance in 34.3%, and right 

dominance in 23.1% of patients.  Since failure to identify these morphological variations can 

result in inadvertent injury to the VA with serious neurological consequences, it is therefore 

imperative to recognize these variations preoperatively. Knowledge of these variations will 

also assist in the interpretation of radiographs. 
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Key words: Suboccipital segment of the vertebral artery – Vertebral artery hypoplasia – 

Fenestration – Vertebral artery dominance – Posterior inferior cerebellar artery – Persistent 

first intersegmental artery.  
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TEXT 

INTRODUCTION  

Vertebral artery (VA) injuries remain the most common type of injury during cervical spine 

surgery (DeCarvalho et al., 2019). The risk of injury as a complication of surgery is a major 

problem, especially at the craniovertebral junction (CVJ) due to the variable course of the 

artery (Yamazaki et al., 2012). The VA is classically divided into four segments: The first 

segment (V1) extends from the origin at the subclavian artery to the C6 transverse process. 

The second segment (V2) extends from C6 to axis vertebra (C2) transverse processes. The 

third segment (V3) extends from the transverse foramen of the C2 to the point of penetration 

of the dura mater at the foramen magnum. The intracranial segment (V4) extends from the 

foramen magnum dura to the vertebrobasilar junction. The V3 part is the segment of the 

artery at the CVJ, also known as the suboccipital segment (Campero et al., 2011). The V3 is 

the most anatomically complicated segment of the VA. The artery undergoes a series of 

bends to form a proximal and a distal loop while passing through the transverse foramen of 

the axis and atlas vertebrae. Although arterial tortuosity is a morphological variation in the 

course of the VA frequently reported in the V1 and V2 segments, natural loop formation 

distinguishes the V3 from other segments of the artery. 

The V3 segment of the VA is subdivided into three portions – the vertical part (V3v) ascends 

through the transverse foramen of C2 and atlas (C1); the horizontal part (V3h) extends from 

the transverse foramen of C1 and courses in the VA groove on the upper surface of the 

posterior arch of the atlas; and an oblique part (V3o) extends from the groove to the point of 

penetration of the posterior atlantooccipital membrane (George and Cornelius, 2001, Ulm et 

al., 2010). Apart from this standard anatomical description, anatomical variants such as 

fenestration, persistent first intersegmental artery (FIA), posterior inferior cerebellar artery 
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(PICA) arising from the V3 segment, and hypoplasia has been reported at this segment 

(Uchino et al., 2012, Fortuniak et al., 2016). Failure to identify these morphological 

variations preoperatively may compromise collateral circulation resulting in brainstem 

infarction (Fortuniak et al., 2016). In FIA, the VA courses below the C1 arch to enter the 

spinal canal after leaving the transverse foramen of C2 without passing through the transverse 

foramen of C1. Fenestration was registered when the VA split into two vessels along the V3 

segment, which rejoined distally before entering the dura mater. The origin of the PICA from 

the V3 segment was recognized as the extradural origin of PICA. 

The prevalence of fenestration, persistent FIA, and PICA arising from the V3 segment has 

been observed in the normal population without CVJ anomalies. Most of the reports are from 

the Asian continent (Uchino et al., 2012, Wakao et al., 2014, Kim, 2016, Arslan et al., 2019), 

with few reports from Europe and the United States (O'donnell et al., 2014, Fortuniak et al., 

2016). Reports from the African continent are scarce. There is no report on the prevalence of 

morphological variation at the V3 segment in the South African population to the best of our 

knowledge. Genetic and environmental factors, including local hemodynamic influences, 

have been suggested to play a specific role in the endmost structure of the VA (Sikka and 

Jain, 2012). Therefore, racial differences in the Asian and Western populations could account 

for the disparity in the published reports (Arslan et al., 2019). As a result of this, it was 

considered crucial to describe the prevalence of these morphologic variations in a South 

African population.  According to a textbook of complications in neurosurgery by 

DeCarvalho and co-authors, the incidence of anatomical variation increases the likelihood of 

injury, especially if it is not identified preoperatively (DeCarvalho et al., 2019). Therefore, 

the overall knowledge of the course of the V3 segment of the VA and prevalence of possible 

variation is essential to reduce the risk of catastrophic complications associated with vascular 

injury during a surgical intervention at the base of the skull (Hsu et al., 2017).  
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We evaluated the anatomical features of the V3 segment of the VA in a South African 

population using 3D computed tomography angiography (CTA) to provide valuable data on 

the prevalence of variation and morphometry of the VA. The reports from this study will also 

contribute to the knowledge of evidence-based anatomy in teaching anatomy and clinical 

practice. 

MATERIALS AND METHODS 

Patient Population 

We reviewed the records of 554 South African patients who underwent multidetector CTA at 

Lenmed Ethekwini Hospital and Heart Centre, Durban, South Africa, from January 2009 to 

September 2019. The patient population represents the KwaZulu-Natal region. The design 

was approved by the Institutional Review Board/Ethics Committee (Biomedical Research 

Ethics Committee of the University of KwaZulu-Natal with ethical No: BE 148/19). The 

angiographies were from 307 males (55.4%) and 247 females (44.6%). The average age of 

the patients is reported as median (interquartile range): 62 (23) (range: 10-99) years; 62 (25) 

for female patients and 61 (23) for male patients. A total of 91 (16.4%) were Black, 176 

(31.8%) were Indian, and 287 (51.8%) were White South Africans. Images were analyzed 

using a Picture Archiving Communication system (PACS) tools. The MDCTA images were 

examined for vascular variations by a neurosurgeon, a neuroradiologist, and an anatomist 

using the coronal and sagittal view. Patients with congenital abnormalities at the CVJ such as 

atlantoaxial dislocation, Down syndrome, Klippel-Feil syndrome, or osseous anomalies were 

excluded from the study to obtain data from the normal population. 

Imaging Technique 

The imaging examination was performed on a 64-detector row computed tomography (CT) 

scanner (Lightspeed CT, GE Healthcare Medical Systems, Milwaukee, WI, USA) with the 

following scanning protocol: 120 kVp, 697 mAs, beam collimation 64 × 0.625 mm, gantry 
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rotation time 0.4 s, section thickness 0.625 mm, pitch 0.969:1 and reconstruction interval of 

0.625 mm. During the procedure, 80 mL of non-ionic iodinated contrast followed by 40 mL 

saline was infused via a double power injector (Medex flowSens, Geubert USA) into the 

patient’s antecubital vein (4 mL/s). 

Dimensions of the V3 Segment 

The course of the V3 segment and tortuosity (proximal and distal loop) were analyzed. The 

diameters, lengths, and angles of arteries were measured with the Picture Archiving 

Communication system (PACS) Tools. The measurement of each part of the V3 was taken on 

the coronal view of the CTA images (Fig.1). The diameter of the vertical portion was 

measured before the VA entered the transverse foramen of the atlas vertebra, while the 

horizontal diameter was measured above the transverse foramen of the atlas. A diameter of ≤ 

2.5 mm was described as hypoplasia according to the method provided by Chen and co-

authors (Chen et al., 2010). We classified the VA as dominant if the diameter was larger than 

that of the contralateral side by a difference of ≥ 0.3 mm according to the method described 

by Zhang et al. (2014). When the bilateral VAs had a similar diameter or the difference 

between the VAs was less than 0.3 mm, we referred to them as being “equal” or 

“codominant.” We measured the angles between the proximal and distal loops to evaluate the 

degree of tortuosity. The proximal loop of the V3 is formed as the VA bends to enter the 

transverse foramen of the C2 vertebra. The distal loop is present at the transition from the 

vertical to the horizontal portion at the transverse foramen of the C1 vertebra (Fig. 1). 

Statistical Analysis  

Categorical and continuous variables were analyzed using SPSS version 27 (SPSS Inc., 

Chicago, IL, USA). Categorical variables were analyzed using the chi-square test. Because 

the continuous variables are not normally distributed, the Kruskal-Wallis test followed by the 

Wilcoxon Signed-Rank test was used to detect significant differences in the obtained values 
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for continuous variables. All tests were performed at 95% confidence with a p-value of < 

0.05.  

RESULTS 

Continuous variables are presented as median, interquartile range (IQR), and Range. 

Categorical variables are presented by a number (N) and percentage. The interclass 

coefficient correlation for intra-observer reliability testing was 99 % for the V3v length; 97 % 

for V3v diameter; 99 % for V3h length and diameter; 99 % for V3o length, proximal and 

distal loop. For inter-observer reliability testing, the intraclass correlation ranges between 

72% to 96% for all the parameters.  

Vascular Variation 

We registered four types of variation at the V3 segment: (1) Hypoplasia; (2) Extradural (V3) 

origin of PICA; (3) persistent FIA; and (4) VA fenestration. The most frequently observed 

variation was hypoplasia, found in 5.6% of cases (62/1108). Incidence of bilateral hypoplasia 

was registered in 1.8% (10/554) of patients. The prevalence of the last three, excluding 

hypoplasia, was diagnosed in 4.2% (23) of the total patients (23 cases/554). There was no 

significant ethnic or gender difference in the incidence of variation. The results are 

summarized in Table 1.   

Morphometric Analysis of the Vertebral Artery 

Diameter  

We observed that the average diameter of the VA increases from the vertical (median (IQR)) 

(Left- 3.43 (0.61) mm; Right- 3.25 (0.70) mm) to the horizontal part (Left- 3.69 (0.89) mm; 

Right- 3.60 (0.71) mm) and oblique part (Left- 3.55 (0.79) mm; Right- 3.48 (0.83) mm). The 

average diameter is significantly larger on the left (vertical portion p=0.000, horizontal 

portion p=0.001, and oblique portion p=0.006) than on the right side. Most of the VAs had 
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similar diameters (42.6%) with differences of ≤ 0.3 mm between the two sides. We observed 

a left pattern of dominance in 190 patients (34.3%) and right dominance in 128 patients 

(23.1%). Concerning the ethnic groups, the diameter of the left V3v was significantly 

different across the ethnic groups (p=0.002; specifically, between Black and Indian p=0.001; 

between White and Indian p=0.014). On the right V3v, there was no significant difference 

across the ethnic groups (p=0.368). The diameter of the left V3h showed a significant 

difference across the ethnic groups (p=0.002; specifically, between Black and White p=0.03; 

Black and Indian p=0.001). On the right V3h, there was no significant difference across the 

ethnic groups (p=0.286). The diameter of the left V3o also showed a significant difference 

across the ethnic groups (p=0.014; specifically, between White and Black p=0.005; Indian 

and Black p=0.01).  On the right V3o, there was no significant difference across the ethnic 

groups (p=0.315). The average diameter is summarized in Table 2. For gender, the average 

diameter of the V3o is significantly larger in females on the left (p=0.000). There were no 

significant gender differences on the right (p=0.063). The average diameter is summarized in 

Table 3.  

Length 

The length of the V3 was significantly greater on the left than the right side in all parts of the 

artery (median (IQR)). V3v (23.19 (11.72) mm, 21.80 (10.34) mm) p=0.000; V3h (6.75 

(3.17) mm, 6.67 (3.01) mm) p=0.000; V3o (4.03 (1.96) mm, 3.82 (1.93)) mm p=0.000. 

Within the ethnic groups, the length of the left and the right V3v showed a significant 

difference across the ethnic groups (Left p=0.011, but there was no specific difference 

between the ethnic groups; Right p=0.005; specifically, between White and Black p=0.035; 

White and Indian p=0.003).  The average length of the horizontal portion (V3h) showed a 

significant difference across the ethnic groups (Left p=0.000; specifically, between White and 

Black p=0.008; White and Indian p=0.000; Right p=0.000; specifically, between White and 
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Black p=0.011; White and Indian p=0.000). The average length of the oblique portion also 

showed a significant difference across the ethnic groups (Left p=0.000; between White and 

Black p=0.015; White and Indian p=0.000; Black and Indian p=0.025; Right p=0.000; 

specifically, between White and Black p=0.001; White and Indian p=0.000). The average 

length across the ethnic groups and laterality are summarized in Table 2. There were no 

significant gender differences in the VA length on both sides. The results are summarized in 

Table 3.  

Proximal and Distal Loop Angle 

The average angle of the proximal loop was significantly larger on the left (median (IQR)) 

(67° (24°)) compared to the right (65.66° (25.33°)) side (p=0.001). There was no significant 

difference in the angle of the distal loop on the right and left sides (Right- 67° (14°), Left- 66° 

(15°)). We did not observe any significant differences across gender and ethnic groups. The 

results are summarized in Table 4. 

DISCUSSION  

Iatrogenic injury to the VA during procedures around C1/2 constitutes a potentially 

catastrophic complication that may result in permanent neurological deficits or even death 

(Vergara et al., 2012; Akinduro et al., 2016). Studies have reported rates ranging from 1.7% - 

9.0% (Vergara et al., 2012; Elliott et al., 2014; Liang et al., 2004). Adequate information 

about anatomical variation can influence the choice of surgical procedure at the CVJ.  Apart 

from the risk of injury, morphological variation at the V3 segment of the VA may result in 

complications such as brainstem infarction if not recognized during preoperative planning 

(Fortuniak et al., 2016). 

Hypoplasia of the VA has been previously described by different criteria in the literature. 

Using a measure of diameter ≤ 2.5mm according to the method provided by Chen and co-
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authors (Chen et al., 2010), we observed a 5.6% (62 cases/1108 VAs) incidence of 

hypoplastic VA (Fig 1B). Our results agreed with the findings of O'Donnell and co-authors 

(6.26%) in the US population, although hypoplasia was defined by different criteria 

(O’Donnell et al., 2014). By contrast, a similar study in the Asian population reported an 

incidence of 10% (Arslan et al., 2019), while another study in the European population 

reported an incidence of 20% (Fortuniak et al., 2016). In the studies mentioned above, a VA 

was considered hypoplastic if it was half or less than half of the diameter of its counterpart. 

We suggested that the disparity in the above studies and the present study may have resulted 

from the differences in the average diameter of the population studied. Going by the criteria 

described by Fortunaik et al. (2016) and O’Donnell et al. (2014), it may be practically 

impossible to report the occurrence of bilateral hypoplasia. Five (out of a total of 57) patients 

had bilateral hypoplasia in the present study. Because of the compromised blood flow in the 

VA with a reduced diameter (Chen et al., 2010), surgeons need to be aware of its possibility, 

which may require special attention during surgical intervention. 

PICA is the principal branch of the VA, and it typically originates from the intracranial part 

of the vertebral artery (4th segment). However, due to numerous embryonic vessels forming 

the VA and its branches, PICA sometimes emerges from the V3 part. An abnormal course of 

the VA or its PICA branch below the C1 arch may predispose the arteries to iatrogenic 

injuries during drilling, tapping, and insertion of lateral mass screws (Arslan et al., 2019). 

Previous studies have reported the incidence of extracranial origin of PICA between 0.4% to 

2.9% (Table 5). The prevalence in the present study is similar to previous reports (Table 5). It 

is important to note that no perforating arteries emerge from the PICA of extradural origin. 

Instead, the perforators originate from the intracranial VAs (Mercier et al., 2008). The 

incidence of PICA arising from the V3 was observed at the oblique part in all the cases. This 

site of origin is also described as the C1 origin of the PICA. This information is clinically 
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significant to prevent iatrogenic injury to PICA during surgical intervention at the upper 

cervical spine and posterior approaches to the lower brainstem (Miao et al., 2020).  

The prevalence of FIA ranges between 0.01% to 3.2% (Table 5), similar to the prevalence in 

our series (0.45%; 5 cases/1108 VAs). We observed bilateral persistent FIAs in one of the 

patients (Fig 2B). The simultaneous persistence of the FIA and the typical branch of the VA 

results in fenestration at the V3 segment (Uchino et al., 2012), as shown in Fig 3. Both 

unilateral and bilateral persistent FIA can be easily overlooked (Uchino et al., 2012). An 

awareness of this variant anatomy and careful review of images will assist in proper 

identification to prevent VA injury. 

Fenestration extended between the vertical and horizontal portion of the V3 segment in the 

two cases observed in the present study (Fig 3). The two limbs of the fenestrated segment had 

a similar diameter. The prevalence of fenestration registered in the present study (0.18%; 2 

cases/1108 VA arteries) is in agreement with the reports from Western countries (Fortuniak 

et al., 2016), (O'Donnell et al., 2014) and lesser than the report from a large series study of 

the Asian population (Uchino et al., 2012) (Table 5). There is a possibility of compromised 

blood flow at the proximal and distal end of the fenestrated segment of the VA, which may 

result in transient ischemic attacks (Omotoso et al., 2021). In addition, the passage of the 

catheter through the normal contralateral VA in patients with this unilateral vascular variation 

can expose the hindbrain to the risk of ischemia during neuroendovascular procedures 

(Fortuniak et al., 2016).  

In the present study, most patients had equal VA diameters (codominance) (42.6%), the left 

side was dominant in 34.3%, and right-sided dominance was registered in 23.1%. Our study's 

pattern of dominance concurs with a previous report in the Asian population (49% equal 

dominance, 30% left dominance) (Arslan et al., 2019). It is imperative to identify and protect 
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the dominant VA during a surgical intervention at the CVJ. Furthermore, the dominant VA 

must not be ligated when repairing VA injury, as it can result in permanent neurologic deficit 

(DeCarvalho et al., 2019).  

The ethnic, gender, and side differences in the diameter and length of the V3 segment have 

been previously reported in the American, South African, and Asian populations (Alfaouri-

Kornieieva and Al-Hadidi 2014; Lang and Kessler 1991; Mitchell 2004). According to 

Mitchell's reports, there were no significant gender or laterality differences based on detailed 

histological analysis of South African adult cadavers (Witwatersrand region). The average 

diameter of the horizontal portion in our results is less than but close to the average value of 

the above histological reports (3.75±0.72 mm) (Mitchell 2004) and MRA reports on the 

Asian population (3.8±0.51 mm) (Alfaouri-Kornieieva and Al-Hadidi 2014). Noticeably, the 

average diameter of the vertical portion was smaller than that of the horizontal and oblique 

portion in our results. On the contrary, Alfaouri-Kornieieva and co-author (2014) reported a 

gradual decrease from the vertical part to the oblique part in their MRA study. The entire 

length of the V2 and part of the V3 segment (excluding the horizontal and oblique part) of the 

VA is restricted within the transverse foramen of the cervical vertebrae, as shown in our CTA 

series (Fig. 1). We hypothesize that the artery could expand after its exits from the transverse 

foramen of the atlas (C1) vertebra, which may be a possible explanation for the differences. 

In agreement with the previous reports by Alfaouri-Kornieieva and co-author (2014) and 

Arslan et al. (2019), we registered a significantly larger left VA in all parts of the V3 segment 

(Alfaouri-Kornieieva and Al-Hadidi 2014; Arslan et al., 2019). The total length of the 

vertical, the horizontal, and the oblique part in the present study agreed with a previous 

American study, which reported an average length of 38.91±5.53 (Lang and Kessler 1991). In 

our study, the average length of the vertical part was similar, but the average length of the 

horizontal and the oblique part was shorter than in the Asian population (23.22±2.7 mm, 
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17.2±2.85 mm, and 12.31±1.8 mm, respectively). Generally, the disparity noted in the 

morphometry between the present study and the reports mentioned above may be due to 

differences in the modality of the studies. In the present study, we observed that the average 

length showed a significant difference across the ethnic groups. This dissimilarity may be due 

to some genetic factors. However, more studies may be required from other regions of South 

Africa to corroborate this theory.   

CONCLUSION  

We observed the three major atypical vascular variations in the V3 segment of the VA, 

including persistent FIA, fenestration, and extradural origin of PICA. Additionally, we 

registered the incidence of unilateral and bilateral hypoplasia. The prevalence of these 

morphological variations in the South African population studied is similar to the previous 

report from other population groups. It is imperative to recognize these variations 

preoperatively. Failure to identify or disregarding the variations can result in inadvertent 

injury to the VA with neurological consequences. Knowledge of these variations will also 

assist in the interpretation of radiographs. Complications in the blood flow patterns in the 

posterior circulation territory can affect important central nervous system structures, 

including the spinal cord, the brain stem, cerebellum, occipital and temporal lobe of the 

cerebrum, and inner ear. 
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Table 1: Incidence of Anatomical Variations at the suboccipital segment of the VA diagnosed by CTA. 

Type of Variation  Total number 

of patients 

(incidence %) 

Male/Female Bilateral/ 

Left/Right 

Simultaneous 

Variation  

Persistent FIA 5 (0.45) 1/4 1/0/4 - 

FEN 2 (0.18) 0/2 0/1/1 2 with FIA 

Extradural PICA Origin 16 (1.44) 11/5 0/8/8 - 

Hypoplasia  57 (5.14) 36/21 5/20/32 - 

 

 

Table 2: Diameter and length of the vertebral artery V3 segment grouped according to ethnicity and 

laterality in South African patients  

 

Results are reported as median (IQR) (Range) in mm 

 

 

 

 

Ethnic 

Group 

Parameters V3v V3h V3o 

Left Right Left Right Left Right 

Black Diameter 3.25(0.77) (4.2)  3.16(0.66) (3.3) 3.52(0.64) 

(4.1)  

3.52(0.71) 

(3.6)  

- - 

 Length 24.89(10.3) 

(78.4)  

23.26(8.46) 

(37.7)   

7.17(3.22) 

(11.4) 

7.03(2.72) 

(10.3)  

4.32(1.9) 

(16.8) 

4.01(1.78) 

(4.5) 

Indian Diameter 3.52(0.75) (4.9)   3.44(0.79) (5.1) 3.87(0.88) 

(5.8) 

3.60(0.71) 

(5.2)  

- - 

 Length 24.72(12.63) 

(36.9) 

23.10(9.44) 

(27.9) 

7.55(3.03) (11) 7.26(2.8) (8.8)  4.75(1.98) 

(5.7) 

4.42(1.94) 

(5.5) 

White  Diameter 3.43(0.53) (6.1) 3.25(0.64) (3.8) 3.69(0.82) 

(5.6) 

3.60(0.80) 

(3.6) 

- - 

 Length 21.94(11.82) 

(37.8) 

20.60(11.74) 

(35) 

6.19(2.88) 

(13.8) 

6.08(3.15) 

(11.2)  

3.50(1.85) 

(8.6) 

3.36(1.83) 

(6.2) 
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Table 3: Diameter and length of the vertebral artery V3 segment grouped according to gender and 

laterality differences in South African patients  

  V3v V3h V3o 

  Left Right Left Right Left Right 

Male Diameter 3.43(0.53) (4.9) 3.25(0.64) (5.1) 3.69(0.97) 

(4.3) 

3.52(0.71) (4.7) - - 

 Length 24.40(11.76) (40) 22.30(9.95) (33) 6.95(2.98) 

(13.6) 

6.93(3.0) (10.9) 4.08(1.89) 

(6.3) 

3.89(1.91) (6.1) 

Female Diameter 3.43(0.70) (6.2) 3.25(0.70) (3.8) 3.69(0.88) 

(6.2) 

3.69(0.71) (4.2) - - 

 Length 22.10(11.16) (75.9) 21.57(10.9) 

(37.7) 

6.45(3.22) 

(12.5) 

6.44(3.0) (10.9) 3.96(0.88) 

(17.6) 

3.76(1.98) (5.6) 

Results are reported as median (IQR) (Range) in mm 

 

 

 

Table 4: Characteristics of proximal and distal loops of the vertebral artery V3 segment grouped 

according to gender and ethnic group in South African patients  

Results are reported as median (IQR) (Range) in degrees 

 Proximal Loop 

 

Distal Loop 

 Left  Right Left  Right 

Male  67.33(22.83) (76)  

 

65.66(25.17) (77.7) 

 

66.66(14.67) (72) 67(16) (73.3) 

 

Female  68.16(25.17) (83.6)  

 

65.33(26.17) (75.3)  

 

66(16) (73.6) 

 

66.66(14.16) (53.6)  

Black 66(23) (82.3) 

 

68(32) (67.6) 

 

65.50(18.92) (65.9) 

 

69.66(17.17) (62.3) 

Indian  68.16(29.17) (77.3) 

 

63.33(24.67) (72) 

 

66(19) (75.6) 

 

65.33(16.67) (71) 

 

White  67.50(22.83) (74.3) 

 

66(22.16) (80.3) 

 

67.16(13.25) (77.3) 67.33(13.83) (66) 
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Table 5: Prevalence of Anatomical Variations at the V3 segment of the VA in patients CVJ 

anomalies 

Author(year) Population Type 

of 

study 

Sample 

Size 

Anatomical Variations (Patients %) 

Hypoplasia Extradural 

PICA Origin 

FEN Persistent 

FIA 

Uchino et 

al.,2012 

Japan CTA 2739 0 30(1.1) 25(0.9) 87(3.2) 

O'Donnell et al., 

2014 

US CTA 975 61(6.26) 4(0.4) 1(0.01) 1(0.01) 

Wakao et al., 

2014 

Japan CTA 480 0 5(1.3) 5(1.3) 7(1.8) 

Fortunaik et 

al.,2016 

Poland CTA 1800 360(20) 11(0.61) 3(0.16) 0 

Kim et al.,2016 South 

Korea 

CTA 546 

314 

0 

0 

11 

9 

2 

2 

7 

8 

Arslan et al., 

2019 

Turkey CTA 200 10 1.0 0 0.5 
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Fig. 1 

Oblique (A) and Coronal (B) view of CTA image. A) V3 segment of the left VA. V3v – 

vertical segment of the VA; V3h – horizontal segment of the VA; V3o oblique segment of the 

VA; PL – proximal loop of V3; DL – distal loop of V3.  B) The red arrow illustrated right 

VA hypoplasia.  

Fig. 2 

Anterior view of 3D-CTA reconstructed images of the vertebral arteries. A) PICA (yellow 

arrow) originates from the oblique part of V3 of the left VA. B) The red and blue arrow 

illustrated bilateral persistent FIA.    

Fig. 3 

3D-CTA reconstructed images of the vertebral arteries. Anteroposterior view, fenestration 

and persistent FIA at the V3 segment of the left VA (yellow arrow).  
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BRIDGING TEXT 

FROM CHAPTER THREE TO FOUR 

Chapter three investigated the typical anatomy and prevalence of variations at the suboccipital segment 

of the VA in a South Africa population. We found that the prevalence of variation in this segment is 

similar to some of the previous reports from international studies. Chapter four evaluates the typical 

anatomy and prevalence of variation at the most distal part of the VA (intracranial segment) in a South 

Africa population.  
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Abstract 

The intracranial segment of the vertebral artery (VA) is the unique part of the artery where the two VAs join to 

form a single vascular channel, viz. the basilar artery. In addition to this typical description, anatomical variations 

have been described; the presence of anatomical variation has been associated with some pathological processes, 

neurological complications, and the risk of vascular diseases in the posterior circulatory territory. We evaluated 

the typical anatomical features and variations of the VA4 component of the VA in a South African population to 

provide useful data on the prevalence of variation and morphometry of the distal VA. The study is an 

observational, retrospective chart review of 554 consecutive South African patients (Black, Indian, and Caucasian) 

who had been examined with multidetector computed tomography angiography (MDCTA) from January 2009 to 

September 2019. We observed various anatomical variations in the VA4 segment of the VA. We report the 

incidence of VA hypoplasia, hypoplastic terminal VA, and atresia. Fenestration and duplicate posterior inferior 

cerebellar artery (PICA) origin were also observed. The left intracranial VA was significantly larger than the right. 

Our study shows that anatomical variation of the intracranial VA is common in the population studied, with a total 

prevalence of 36.5%. Understanding the patterns of anatomical variations of the VAs will contribute significantly 

to the interpretation of ischemic areas and diagnosis of various diseases in the posterior circulatory territory. 

Keywords: Vertebral artery hypoplasia, Atresia, Fenestration, Vertebrobasilar junction. 
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Text 

INTRODUCTION 

The vertebral artery (VA) emanates from the supero-posterior part of the subclavian artery and proceeds through 

the foramen transversarium of the sixth to first cervical vertebrae. The left and right VA penetrates the dura mater 

to enter the intracranial space through the foramen magnum, where they converge to form the basilar trunk at the 

pontomedullary junction 1. Anatomically, the VA is divided into four segments. The first three segments (VA1, 

VA2, VA3) are the extracranial segments, extending from the origin to where they penetrate the dura mater. The 

fourth segment of the VA (VA4) is intracranial, extending from the foramen magnum to the point where the left 

and right VA anastomose to form the basilar trunk 1. The geometry of the basilar trunk depends on the pattern of 

the bilateral VAs. When there is an asymmetry of bilateral VAs or other anatomical variations, the basilar trunk 

sometimes bends away from the midline 2. Previously reported anatomical variations of the intracranial VAs 

include VA terminating as posterior inferior cerebellar artery (PICA), known as atresia, fenestration, asymmetry, 

and hypoplasia. Anatomical variations play a significant role in the clinical sequelae of an iatrogenic VA injury, 

which can vary widely 3. For instance, damage to the dominant VA when the contralateral VA terminates as PICA 

can result in devastating complications since the dominant VA solely forms the basilar artery. 

The presence of variation has been associated with some pathological processes, neurological complications, and 

the risk of vascular diseases in the posterior circulatory territory. For instance, atresia and hypoplasia have been 

associated with hypoperfusion of brain tissues and hemodynamic insufficiency, which may predispose to transient 

ischaemic attacks or acute brainstem ischaemic stroke 4,5.  

Reports on the prevalence of anatomical variations of the intracranial VA are scarce, with few previous reports in 

the Western population (Caucasians) 1, the Asian population 4, and the Turkish population 6. Previous studies from 

the African continent used postmortem and cadaveric histological samples to report on average diameter and 

incidence of VA hypoplasia 7-9. Advances in modern imaging technology that led to the establishment of 

multidetector computed tomography angiography (MDCTA) have made endovascular procedures popular. These 

procedures require a detailed understanding of typical anatomy and the extent of anatomical variations of the VAs. 

Consequently, a report on the prevalence of possible variant anatomy will help in the interpretation of radiographs, 

prevention of iatrogenic injuries, and contribute to the advancement of non-invasive surgical intervention.  

In the present study, we assessed the typical anatomical features and variations of the V4 segment of the VA using 

MDCTA. We aimed to determine the dimensional characteristics and prevalence of anatomical variations of the 

intracranial VA in a South African population. Due to the multiracial composition of the South African population, 
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in addition to the overall incidence of variation, we also report variations based on three racial groups: Black, 

Indian, and Caucasian South African. It is necessary to have correct and detailed information about the typical 

anatomy and prevalence of anatomical variations. Such information is essential before neurosurgery, endovascular 

and non-invasive procedures. The detailed information from this study will be useful in neurosurgery, anatomy, 

endovascular, and non-invasive procedures.  

MATERIALS AND METHODS 

Study population 

This study is a retrospective observational review of 554 MDCTA images of South African patients. The patients 

underwent MDCTA for various reasons between January 2009 and September 2019. Images were obtained from 

the database of Lenmed Ethekwini Hospital and Heart Center, Durban, South Africa. The Biomedical Research 

Ethics Committee of the University of KwaZulu-Natal approved the study (Ethical No: BE 148/19) and waived 

the need for informed consent as this study utilized retrospective chart reviews. There was no patient contact, and 

no patient details were released from images. All methods were carried out in accordance with relevant guidelines 

and regulations. Exclusion criteria included MDCTA scans that showed no clarity of the VA's course, scans with 

motion artifacts or poor-quality imaging, and scans performed on foreign patients or obtained outside a hospital. 

The angiographies were from 307 males (55.4%) and 247 females (44.6%). The average age of the patients is 

reported as median (interquartile range〔IQR〕): 62 (23) (range: 10-99) years; 61 (23) for male patients and 62 

(25) for female patients. Race was defined according to the guidelines outlined in the modern systems of racial 

classification in the Republic of South Africa 10. The criteria used in the scheme of racial classification include 

skin colour and ancestry. The South African population is divided into four main racial groups: Caucasian, Black, 

Indian, and Coloured. Three population groups were included in the present study: Black 91 (16.4%), Indian 176 

(31.8%), and Caucasian 287 (51.8%). According to the modern system of classification, a Caucasian was defined 

as a person of European descent. A Black individual was defined as a person having origins in any of indigenous 

Africa or Native group. An Indian individual was defined as a person of Asian descent 10. 

MDCTA Protocol  

The imaging examination was performed on a 64-detector row 160-slice helical multidetector computed 

tomography scanner (Lightspeed CT, GE Healthcare Medical Systems, Milwaukee, WI, USA). In our standard 

MDCTA protocol for brain examinations, a scan coverage area from the aortic arch to the top of the brain in a 

supine position (headfirst) was adopted as a field of view (FOV). The scanning protocol was as follows: 120 kVp, 
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500 mAs, beam collimation 64 × 0.625 mm, speed 20.62mm/rotation, gantry rotation time 0.35s/rotation, the 

helical thickness of 0.625 mm, pitch 0.516:1, and reconstruction interval of 0.625 mm. Following the acquisition 

of the nonenhanced CT data, contrast-enhanced MDCTA was performed. During the procedure, a 20 Gauge 

needle (Pink Nexiva) was used to cannulate patients for IV access in the antecubital region to administer 60 mL 

of Ioversol (Optiray 350; Guerbet South Africa). This was followed by a 40 mL saline flush via a double power 

injector (Medex flowSens, Guerbet USA) into the patient’s antecubital vein (4 mL/s), and the scan delay was 

individually adapted using a bolus-tracking technique. First, a single nonenhanced low-dose scan at the upper 

neck level was obtained for the bolus tracking. With the start of contrast material administration, repeated low 

dose monitoring scans were obtained every second. Following the appearance of the first contrast in the aortic 

arch, the MDCTA was triggered automatically without delay. The region of interest was positioned at the aortic 

arch, and the threshold for the MDCTA was set as 150 Hounsfield Units. When the threshold was surpassed, 

helical scanning was automatically initiated. 

Imaging Reconstruction 

Postprocessing of three-dimensional images was performed using multiplanar reformation (MPR), maximum 

intensity projection (MIP), multiplanar reconstruction (MPR), and volume rendering (VR) algorithms. The 

volumetric MDCTA data sets were processed on Advanced Workstation 4.2 (GE Healthcare, Milwaukee, WI, 

USA). A series of 17 projection images at every 20⁰ around the cephalocaudal axis were generated and transfer to 

the picture archiving communication system (PACS). The MDCTAs were performed for diagnostic purposes in 

the context of various cerebrovascular accidents or diseases. In some cases, the suspected diseases were not found 

on the MDCTA; thus, some materials in this study were derived from a healthy population. 

Analysis of Anatomical Variations and Dimensions of the V4 Segment 

The MDCTA images were analyzed using PACS tools. The images were examined for vascular variations by a 

neurosurgeon, a neuroradiologist, and an anatomist using the coronal and sagittal view and the 3D reconstructed 

images. Each MDCTA image was examined for the presence of anatomical variations. In atresia, the VA did not 

fuse with the contralateral VA but terminates as PICA. The hypoplastic terminal V4 segment was registered when 

the terminal portion divides into a PICA and a tiny branch that joins the contralateral dominant VA. Fenestration 

was registered when the VA split into two vessels, which later rejoined distally. The following parameters were 

measured on a coronal view of the MDCTA (Fig 1): 1) the diameters were measured along the course of the VA 

at a distance of 11 mm cranial to the entrance of the VA into the foramen magnum, 2) the length of the VAs was 

measured from the foramen magnum to the point of union with the contralateral VA, and 3) the angle between 
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the bilateral VA at the vertebrobasilar junction. We were unable to appropriately quantify the frequency of the 

PICA and the spinal arteries because visualization of branches (such as the PICA and spinal arteries) is usually 

beyond the limits of the MDCTA. A diameter of ≤ 2 mm was described as hypoplasia; we classified the VA as 

dominant if the diameter was larger than that of the contralateral side by any size difference according to the 

method provided by Ergun and co-authors 11. When the bilateral VAs had a similar diameter, we referred to them 

as “equal” or “codominant.” Results were analyzed separately for the left and right sides.  

Statistical Analysis 

All data were analyzed using SPSS version 27 (SPSS Inc., Chicago, IL, USA). Categorical variables were 

analyzed using the chi-square test. A Kolmogorov-Smirnov test was used to assess the normal distribution of 

continuous data. Because the distribution of the data was not normal, nonparametric tests were used. The Kruskal-

Wallis test followed by the Wilcoxon Signed-Rank test was used to detect significant differences in the obtained 

values. The interclass correlation coefficient was used to examine the reliability of measurements. All tests were 

performed at 95% confidence with a p-value of < 0.05. 

RESULTS 

Continuous and categorical data are presented as the median and IQR and percentage (N). The interclass 

correlation coefficient for intra-observer reliability testing was 92% for V4 length, 93% for diameter, and 96% 

for the angle at the VBJ. For inter-observer reliability testing, the intraclass correlation was 85% for V4 length 

and diameter; 87% for the angle at the VBJ. 

Variation in Morphology 

We observed the following variations of the intracranial segment: (1) The hypoplastic terminal VA (Fig 2a) and 

hypoplasia of VA (Fig 3a). (2) VA terminating as PICA (Atresia) (Fig 2(b) and 3(b)). (3) Fenestration (One was 

observed at the right intracranial VA (Fig 4a), while the other was observed at the vertebrobasilar junction). (4) 

Duplicate origin of the PICA (Fig 4b). The incidence of these variations is summarized in Table 1. The incidence 

of VA hypoplasia is significantly high in Caucasian, followed by Indian on the right (p=0.01). There was no 

significant difference across the races on the left (p=0.61). Also, there was no significant racial difference in the 

incidence of hypoplastic terminal VA (p=0.26) and atresia (p=0.54). The incidence of variation across the races 

is summarized in Table 2. Because visualization of branches of the intracranial VA (PICA and spinal arteries) is 

usually beyond the limits of MDCTA, the frequency of PICA on the left, right, and bilateral PICA in the present 
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study is low (15.7%, 13.9%, and 14.8%, respectively). We also observed bilateral and unilateral double PICA in 

5 patients. Therefore, we cannot appropriately quantify the frequency of the PICA in all the VAs.  

Morphometric Analysis of the intracranial Vertebral Arteries  

Diameter 

The average diameter of the left VA (3.17 (0.62) mm) was similar to that of the right VA (3.17 (0.7) mm). 

However, the Wilcoxon Signed-Rank test showed a significant difference (p < 0.001). This is because the 

Wilcoxon Signed-Rank test is a rank-sum test and not a median test. The sum of positive Ranks of the left VA 

was significantly greater than that of the right VA. We observed a left pattern of dominance in 45.3% (251/554) 

patients; the right side was dominant in 32.7% (181/554) patients. The left and right VAs was equal in diameter 

in 15.3% (85/554) patients. Concerning the racial groups, no significant differences were observed (Right VA, 

p=0.567; Left VA, p=0.180). The group diameters are summarized in Table 3. For gender, the diameters are 

summarized in Table 4. There were no significant gender differences in VA diameter (Right VA, p=0.528; Left 

VA, p=0.274). 

Length  

The length of the left (32.36 (7.18) mm) intracranial VA was significantly greater than the right (31.50 (7.22) 

mm). Within the racial groups, there were no significant differences (Right VA, p=0.386; Left VA, p=0.708). The 

average length and laterality of the VA across the racial groups are summarized in Table 2. There were no 

significant gender differences in the length of the VA (Right VA, p=0.665; Left VA, p=0.615). The results are 

summarized in Table 3. 

The angle at the Vertebrobasilar Junction. 

The angle at the vertebrobasilar junction was 46° (18°). Within the racial groups, the average angle in Black 

patients (51° (22°)) was significantly larger than in Caucasian (47° (18°) p=0.037) and Indian (42° (16°) p=0.000) 

patients. A significant difference was also observed between the Caucasian and Indian (p=0.010) patients. There 

were no significant gender differences (p=0.103). 

DISCUSSION  

Our study shows that MDCTA made it possible to evaluate anatomical variations of the intracranial VA. We 

found that variation is common in the population studied, with a total prevalence of 36.5%. The most frequently 

observed is VA hypoplasia. The incidence of hypoplasia in the present study (8.3% on the right and 6.5% on the 

left) is similar to the report of Ergun et al. 11. These authors defined VA hypoplasia using diameter criteria of ≤ 2 
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mm and reported an incidence of 7.1% on the right and 9.4% on the left among 254 patients in their angiographic 

series 11. By contrast, Songur and co-authors in their autopsy study reported a relatively high incidence of 20.2% 

on the right, 14.4% on the left, and 4.3% bilaterally using a similar definition of VA hypoplasia 6. Sometimes it 

is challenging to compare data from different populations and research groups due to the differences in study 

modalities, distribution of data, and average diameter. According to a recent report, an individual's VA diameter 

may depend on anthropometric parameters such as height 12. All these factors may contribute to the wide range of 

differences reported in the literature. VA hypoplasia is a congenital anatomical variation that has been previously 

described with a cut-off diameter between 2.0 mm and 3.0 mm 13. During embryogenesis, the VA is formed from 

multiple longitudinal anastomoses between adjacent cervical intersegmental arteries 14,15. The mechanism of the 

formation of VA hypoplasia is not precise. However, some authors hypothesized delayed development of the 

vertebrobasilar artery as the major cause of VA hypoplasia 16.   

The reduced diameter of hypoplastic VA has been associated with an increased probability of spontaneous 

dissection 17 and ipsilateral PICA and lateral medullary infarctions due to suspected atherosclerosis as a result of 

abnormal hemodynamics 18. Recently, VA hypoplasia has been associated with an aneurysm of the contralateral 

dominant VA, most especially at the site of PICA origin 19. Knowledge of pathologies associated with VA 

hypoplasia can provide clues and help diagnose pathological processes in the posterior circulatory territory. 

In addition to hypoplasia, we also noticed that the hypoplastic terminal portion of the unilateral intracranial VA 

is a common anatomical variant of the studied population. The VA seems to divide at a spot along its courses to 

a PICA branch and a tiny branch that joins the contralateral VA. Pekcevik and co-author proposed another 

terminology for this type of variation; VA continued as PICA 20. In our own opinion, this suggested anatomical 

term can be confused with VA terminating as PICA or VA ending as PICA (atresia). We suggest that this variant 

anatomy can be simply described as hypoplastic terminal VA.  

In our series, the percentage of patients having VA atresia is 6.7%. Prevalence of VA atresia has previously been 

reported as up to 9% 4,21. Our results were in accordance with the range of the reported prevalence but most similar 

to that reported by Liu et al. (6.3%) 4. Clinically, VA atresia has been previously linked to rotational vertebral 

artery syndrome (RVAS) 22 and bow hunter’s syndrome 23,24, which may result from compression of this variant 

vessel. Similar to VA hypoplasia, the embryological basis of VA atresia is unclear. The first of the seven cervical 

intersegmental arteries that formed the VA was designated as the proatlantal intersegmental artery, while the 

seventh intersegmental artery forms the proximal part of the subclavian artery and point of origin of the VA 15. 
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Each of these intersegmental arteries is a potential site of arterial agenesis that could result in anatomical variation 

25. Since the point of origin of the VA is at the seventh intersegmental artery, the intracranial VA may have 

developed from the proatlantal intersegmental artery. Complications during the process of fusion and anastomosis 

of the proatlantal and other cervical intersegmental arteries could result in anatomical variations of the distal VAs 

which may include atresia.     

We also observed fenestration at the right intracranial VA in one patient and the proximal part of the basilar artery 

in another patient. Our observation is similar to the report of Dzierzanowski et al., which reported two 

fenestrations in the Caucasians 1. Fenestration of the vertebrobasilar artery is a congenital anomaly that involves 

lumina division of an artery with a single origin into two separate channels that later reunite distally. 

Embryologically, the VA and the basilar artery develop from different primitive vessels. The VA is formed from 

the cervical intersegmental arteries, while the basilar artery develops from the longitudinal neural arteries. As a 

result of these, fenestration at the V4 segment of the VA is due to the absence of obliterations of two 

intersegmental vessels that fused 25. Fenestration of the proximal basilar occurs due to partial failure or incomplete 

fusion of the longitudinal neural arteries and regression of the bridging arteries connecting the longitudinal arteries 

26. Fenestration may predispose to aneurysm around the fenestrated portion of the artery 6,20, and it has also been 

previously associated with unexplained subarachnoid hemorrhage 27. In addition to the associated pathologies, 

knowledge of this variation is essential in clinical diagnosis as fenestration may be misinterpreted as an aneurysm 

or a dissection on magnetic resonance imaging 20.  

In the present study, duplicate PICA origin was registered in one of the patients. It is important to note that 

duplicate PICA origin is different from the duplication of the PICA. In the duplicate origin, the PICA has two 

separate origins that later converge distally in the course of the artery. Whereas in duplication of the PICA, there 

is no distal arterial convergence 28: each artery courses separately. Duplicate PICA origin is a rare congenital 

anatomical variation of the PICA with a prevalence of roughly 1.45% previously reported in the Western 

population (Caucasian and Asian) 28. Clinically, duplicate PICA origin has been previously reported to highly 

predispose to intracranial aneurysm formation with an associated incidence between 50% and 71% 28,29. 

Embryologically, Lesley and co-authors hypothesized that duplicate PICA origin might be a manifestation of 

underlying deficient vascular developmental disorganization, which may upraise the tendency toward formation 

of an intracranial aneurysm 28. Other authors suggested that this anatomical variation may have resulted from 

variation in the persistence of standard anastomosis between the lateral spinal artery and the PICA 30. Considering 
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the unique embryogenesis, adequate perfusion of the regions supplied by the PICA may rely on flow from both 

origins 29. Since duplicate PICA origin is an uncommon variation with few previous reports, it should not be 

overlooked when evaluating the diagnosis and surgical intervention images. 

The average diameter and length of the VA in our result is consistent with the previous report on a South American 

population (Diameter Left- 3.12 ± 0.85 mm, Right- 2.94 ± 0.77 mm; Length Left- 33.86 ± 5.59 mm, Right- 32.47 

± 4.8 mm) 31 based on autopsy samples and another angiographic study of the Caucasians (Diameter Left- 3.16 ± 

0.63 mm, Right- 2.78 ± 0.44 mm; Length Left- 31.51 ± 6.51 mm Right- 24.25 ± 6.76 mm) 1. We observed a 

significantly larger diameter on the left than the right VA, comparable to the previous reports mentioned above. 

Interestingly, there was no significant difference across the racial groups and gender in our series. By contrast, a 

previous histological study of a South African population (Witwatersrand region) reported an average diameter 

(Left- 2.68 ± 0.86 mm, Right- 2.53 ± 0.75 mm) 7 that was lower than the present study. The differences in the 

study modalities (MDCTA vs. cadaveric) may be responsible for the contrariety noticed in the results. Tissue 

shrinkage associated with histological tissue processing may be the reason for the reduced diameter.   

We described the pattern of dominance using the criterion of any size difference between the left and right VA; 

45.3% showed left dominance, 32.7% showed right dominance, and 15.3% showed codominance. Using a similar 

criterion, Ozdemir et al. reported similar results of left dominance in 64% of patients and right dominance in 31% 

of patients 32. In contrast, Ergun and co-authors reported right VA dominance in 49.5% and left dominance in 

47.2% of patients using a similar criterion as described above 11. Our result shows that most of the patients have 

left dominant VAs. Noticeably, we observed more VA hypoplasia and atresia on the right. Knowledge of the 

dominant VA is required for some endovascular procedures. It is also important to preserve the dominant VA 

since they are likely to predominates the basilar artery. This information is vital to reduce the risk of neurological 

symptoms that may results from iatrogenic injury.  

The angle at the vertebrobasilar junction in the present study is comparable with the report of Songur et al. (52.2 

± 18.2°) 6. On the contrary, other authors reported a larger mean angle (85.45 ± 10.76°) 1. The disparity may have 

resulted from the confluence of the bilateral VA, which can either be a sharp or blunt edge depending on the 

pattern and frequency of asymmetry. In atresia, the VA did not fuse with the contralateral VA but terminated as 

PICA. The contralateral VA solely proceeds to form the basilar artery. In the case of hypoplastic terminal VA, the 

contralateral VA predominates the basilar artery with little contribution from the tapering end of the hypoplastic 

terminal VA. In addition to asymmetry, these two conditions can also cause the basilar artery to bend from the 
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midline (also known as bending basilar) 33. Deviation and prominence of a vessel, such as bending basilar due to 

dominance of one of the VAs, may cause compression of cranial nerves 20. Furthermore, it is essential to consider 

the geometry of the vertebrobasilar junction while planning for surgical interventions in this region. This region 

is of particular interest to neurosurgeons and radiologists due to various interventional neuroradiological 

procedures conduct in the area to treat vascular diseases such as arterial dissections, aneurysms, arteriovenous 

malformations, dural fistula, or repair of an occlusive disease 34.  

CONCLUSION  

Our study shows that anatomical variation of the intracranial VA is common in the population studied, with a total 

prevalence of 36.5%. Hypoplasia and hypoplastic terminal VA being the most frequent. Understanding the 

patterns of anatomical variations of the VAs will contribute significantly to the interpretation of ischemic areas 

and diagnosis of various diseases in the posterior circulatory territory. 
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Table 1: Incidence of anatomical variations at the intracranial segment (V4) of the VA diagnosed by 

MDCTA. 

Type of Variation  Total number of 

patients (incidence%) 

Left/Right/ 

Bilateral 

Male/Female 

Hypoplasia  89 (16.1) 36/46/7 56/33 

Hypoplastic terminal VA 73 (13.2) 37/36/0 46/27 

VA terminating as PICA (Atresia) 37 (6.7) 15/22/0 24/13 

Fenestration 2 (0.4) 0/1/0 1/1 

Duplicate PICA origin  1 (0.2) 0/1/0 0/1 

 

Table 2: Incidence of anatomical variations at the intracranial segment (V4) of the VA grouped 

according to race in South African patients 

 

Table 3: Diameter and length of the vertebral artery V4 segment grouped according to race and 

laterality in South African patients 

 Black Indian White 

 Left Right Left  Right Left Right 

V4 

Diameter 

3.17 (0.7) 3.17 (0.7) 3.17 (0.69) 3.17 (0.7) 3.17 (0.62) 3.17 (0.68) 

V4 Length 32.74 (9.13) 30.71 (9.15) 32.20 (7.74) 30.86 (8.6) 32.38 (6.87) 31.61 (6.34) 

Results are reported as median (interquartile range〔IQR〕) mm 

Table 4: Diameter and length of the vertebral artery V4 segment grouped according to gender and 

laterality in South African patients 

 Male Female 

 Left Right Left  Right 

V4 Diameter 3.17 (0.62) 3.17 (0.7) 3.17 (0.62) 3.17 (0.62) 

V4 Length 32.29 (7.34) 31.59 (6.92) 32.38 (6.68) 31.48 (7.69) 

Results are reported as median (interquartile range〔IQR〕) mm 

 

Type of Variation Total number 

of patients 

(incidence%) 

Race 

Black Indian White 

Left/Right/Bilateral Left/Right/Bilateral Left/Right/Bilateral 

Hypoplasia   89 (16.1) 5/5/1 10/19/3 21/22/3 

Hypoplastic terminal 

VA 

73 (13.2) 9/3/0 8/15/0 20/18/0 

VA terminating as 

PICA (Atresia) 

37 (6.7) 1/2/0 4/9/0 10/11/0 

Fenestration 2 (0.4) 0 0 2 

Duplicate PICA origin  1 (0.2) 0 0 0/1/0 
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Figure Legends 

Fig. 1 

Oblique view of CTA image, showing the V3 and V4 segments of the VA. V4L – length of the V4 segment; V4D 

–Diameter of the V4 segment; VBA – the angle at the vertebrobasilar junction 

Fig. 2 

3D-CTA reconstructed images showing the vertebral, the subclavian, and the carotid arteries. a) The blue arrow 

indicates PICA. The yellow arrow indicates hypoplastic terminal VA while the white arrow indicates the bending 

basilar artery. b) The blue arrow illustrates the origin of the left VA from the arch of the aorta, and the red arrow 

shows the termination of ipsilateral VA as PICA 

Fig. 3  

3D-CTA reconstructed images showing the vertebral, the basilar arteries, and the Circle of Willis. a) The yellow 

arrow illustrates the left dominant VA. The green arrow indicates hypoplastic right VA. b) The red arrow 

illustrates termination of left VA as PICA. The blue arrow indicates dominant right VA 

Fig. 4 

3D-CTA reconstructed images showing the vertebral, the basilar arteries, and the Circle of Willis. a) The green 

arrow indicates fenestration of right intracranial VA while the white arrow indicates the left VA. b) The red arrow 

illustrates duplicate PICA origin, while the green arrow indicates the left VA 
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BRIDGING TEXT 

FROM CHAPTER FOUR TO FIVE 

Chapter four described the anatomy of the intracranial VA in a South Africa population. Information 

from this chapter shows that anatomical variations are common in the distal part of the VA in the studied 

South Africa population. We also found that some variations in the proximal segment coexist with 

others in the distal part of the artery. Chapter five and six is a combination of various case reports of 

anatomical variations (in a South Africa population), including details of suspected hemodynamic 

effects on the posterior circulation territory. The case reports are organized into two separate 

manuscripts in each of the chapter. 
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Title: Anatomical Variations of The Vertebral Arteries in a Select South African Population; 

Evaluation with Multidetector Computed Tomography Angiography 

Summary    

Morphological variation of the vertebral artery has been associated with different clinical 

symptoms and cerebrovascular disorders in the literature. These include; cerebrovascular 

lesions, neurological sequalae, ataxia, arterial dissection, potential atherosclerosis 

vertebrobasilar insufficiency and transient ischemic attacks. Variant anatomy such tortuosity, 

variation in origin and the level of entering the transverse foramen can also predispose the 

artery to iatrogenic injury during surgical intervention. We report on four cases of 

morphological variations of the vertebral artery in 2 Indian, 1white and 1 black South African 

male and female subject. In three of the cases, there is bilateral tortuosity and a left vertebral 

artery entering the transverse foramen at C7. In the fourth case, a left vertebral artery took it 

origin directly from the arch of aorta and was hypoplastic. Tortuosity occurred at V1 and V2 

segments leading to a significant and potentially dangerous medial and lateral artery 

displacement. The hypoplastic vertebral artery has a diameter of 1.58mm compared with 

2.38mm of the right. Variations in the origin and anomalous proximal course of the vertebral 

artery are dangerous during surgery of the lower neck region and cervical spine surgery. In the 

presence of tortuous vertebral artery, the standard surgical landmarks may not prevent 

iatrogenic injury thus, it is important to recognize the presence of this morphological variation 

during preoperative planning to prevent laceration of the artery during anterior and lateral 

approach to the cervical spine. Increase awareness of prevalence of anatomic variation will 

contribute to the advancement of noninvasive imaging capabilities. 

Keywords: Morphological variation, Vertebral artery, Hypoplasia, Basilar artery, Cervical 

vertebrae, Tortuosity, Iatrogenic injury. 
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TEXT 

Introduction 

Morphological variation of the vertebral artery (VA) has been associated with different clinical 

symptoms and cerebrovascular disorders (Albayram et al., 2002). It can also predispose the 

artery to iatrogenic injury during surgical intervention. In-depth knowledge of these variations 

is essential for surgical operation at the root of the neck as well as during lateral and anterior 

approaches to the cervical spine, and for diagnosis of some diseases in the posterior circulatory 

territory. Such morphological variations include variant origin, duplicate origin, variation in 

the level of entering the transverse foramen, tortuosity, asymmetry, hypoplasia, fenestration of 

the artery and persistent of the intersegmental artery (PFIA) (Chen et al., 2010, Dodevski and 

Tosovska-Lazarova, 2012, George and Laurian, 2012). 

Anatomically, vertebral arteries are large major arteries of the neck which have their origin 

from the supero-posterior aspect of the first part of the subclavian artery (George and Laurian, 

2012). It runs superior and posterior in the scaleno-vertebral triangle which is formed by 

scalenus anterior and longus colli muscles (Dodevski and Tosovska-Lazarova, 2012). The 

vertebral artery enters the transverse foramen at the level of sixth cervical vertebra although 

this may vary from seventh to third cervical vertebrae (C7-C3) (Wakao et al., 2014). It then 

proceeds superiorly in the foramina of the cervical transverse process from C6-C1 (Singla et 

al., 2010) and finally pierces the atlantooccipital membrane and the dura mater to enter the 

foramen magnum with its intracranial course (Matula et al., 1997). It is segmented into 4 

sections: prevertebral (V1), vertebral (V2), atlantoaxial (V3) and intracranial (V4) segment 

(Jecko et al., 2015).  Knowing the exact detail of the origin and course at each of the segment 

of the VA is very important in preventing catastrophic laceration of the vertebral artery and 
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clinical diagnosis in the posterior circulation. In this article, we describe four cases of 

morphological variations including tortuosity, variant origin, hypoplasia and variant level of 

entering the transverse foramen in one of the VA with detailed imaging findings.  

Case presentation 

Case 1  

Computed Tomography Angiography (CTA) scan of the neck and intracranial vessels of a 67-

year-old Indian South African female shows marked tortuosity of the distal vertebral arteries 

with twisting of the 4th segment of the vertebral arteries at the vertebrobasilar junction and 

variant level of entering the transverse foramen at C7 on the left VA (Figure 1A, E). The 

patients presented to Lenmed Ethekwini Hospital and Heart Centre for cerebrovascular 

accident. Clinical examination showed middle cerebral artery infarct, increased peak systolic 

velocity at the left internal carotid artery. Also, extensive calcification is noted at the aortic 

arch, origin of the great vessels and carotid arteries bilaterally. 

Case 2 

CTA scan of the neck and intracranial vessels of a 59-year-old black South African female 

shows tortuosity of the distal vertebral arteries in the V1 and V2 segment (Figure 1B). The 

patients presented to Lenmed Ethekwini Hospital and Heart Centre in South Africa for right 

sided infarct. 

Case 3  

CTA scan of the neck and intracranial vessels of a 78-year-old Indian South African male 

shows marked tortuosity of the distal vertebral arteries at the V1 and V2 segment. The patients 

presented to Lenmed Ethekwini Hospital and Heart Centre for recurring presyncope. Besides 
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tortuosity at the V1, V2, there is slight narrowing of the proximal basilar artery due to 

noncalcified plaque (Figure 1C). 

Case 4 

A 39-year-old white South African male presented to the Lenmed Ethekwini Hospital and 

Heart Centre for episodes of left sided limb weakness and decreased sensation in the left arm. 

The patient underwent a CTA scan of head and neck and aortic arch and its branches which 

revealed that the left VA arose directly from the arch of aorta and was hypoplastic with a 

diameter of 1.58mm compared with diameter of 2.38mm on the right vertebral artery (Figure 

1D). Our study is retrospective in nature, therefore, written informed consent was not obtained. 

However, the design of this study was approved by our Institutional Review Board/Ethics 

Committee (Biomedical Research Ethics Committee of the University of KwaZulu-Natal with 

ethical No: BE 148/19) since it forms part of a larger study exploring the anatomy of the 

vertebral arteries in a select South African population. 

Discussion 

Apart from variant anatomy like variation in origin, level of entering the transverse foramen 

and hypoplasia in this study, bilateral tortuosity of the VA is also reported. Tortuosity has been 

reported mostly by international studies. It occurrence seems to exists at a dissimilar rate in 

different regions and ethnic groups, data from African population is scarce (Matula et al., 1997, 

Alicioglu et al., 2015, Yenigun et al., 2016). Complex embryological evolution of the vertebral 

artery has resulted in a wide range of anatomical variations. During embryological 

development, the VA develops from fusion of the six transversely oriented cervical 

intersegmental arteries (CIA) and proatlantal intersegmental artery (PIA) which later regresses 

except for the sixth cervical intersegmental artery which persist to form the proximal 

subclavian artery and the point of origin of the adult vertebral artery (Anderson and 
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Sondheimer, 1976, Luh et al., 1999). Developmental abnormalities at the caudal portion of the 

intersegmental arteries leads to variant origin of the VA from the aortic arch which may also 

increase the risk of developing vertebral artery hypoplasia (VAH) compared with VA with 

normal origin similar to the report in one of the subjects (Figure 1D) (Panicker et al., 2002, 

Kośla et al., 2014). VAH is defined as the small lumen diameter of the VA. Authors have 

suggested that persistence of the carotid-vertebrobasilar anastomosis is a compensation for 

delayed development of vertebrobasilar artery (Luh et al., 1999). Consequently, VAH is 

formed as a result of the delayed development of vertebrobasilar artery (Kim et al., 2017). 

Another important variant anatomy is the level of entering the transverse foramen.  Researchers 

have suggested that the level at which the VA enters the foramen transversarium is related to 

which specific cervical intersegmental vessel persisted to form the proximal VA (Caldemeyer 

et al., 1998) but it is not clear the persistence of which of the CIA is responsible for entering 

the transverse foramen of 7th cervical vertebrae as reported in a left VA of one the subjects 

(Figure 1A). 

It is a general believe that variation in origin and level of entering the transverse foramen of 

the VA is as result of abnormal arrangement in the fusion process of CIA and PIA. Since the 

V1 and V2 segment develops from these two primitive arteries while part of PIA becomes the 

horizontal portion of V3 (Luh et al., 1999), the possibility of these abnormal fusion contributing 

to tortuosity at V1 and V2 segment cannot be ruled out. The precise mechanism of formation 

of VA tortuosity is not clear (Han, 2012), and it is difficult to assess the suggested congenital 

origin (Elgueta et al., 2018). Some authors have suggested that it develops in association with 

connective tissue disorders (Morris et al., 2011) or as a result of vertebral artery elongation 

caused by narrowing of the disc space (Sakaida et al., 2001). Others hypothesized reduced 

elasticity, degeneration of blood vessels, and vascular wall shear stress as possible cause (Han, 

2012, Lee et al., 2012). Another study suggested vascular risk factors such as hypertension, 
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diabetes, and lipid metabolism disorders. These factors can promote atherosclerosis, aging, and 

degeneration of blood vessels, thereby aggravating vertebrobasilar artery tortuosity (Ikeda et 

al., 2010). It has been reported that tortuosity increases with age as it is mostly reported in older 

patients (Alicioglu et al., 2015, Elgueta et al., 2018), suggesting aging as one of the 

predisposing factors to arterial tortuosity. Our findings also support this hypothesis as the 

average age of subjects with tortuous VA is 68 years.  

Origin of the VA from an artery other than the subclavian artery increases blood pressure 

significantly and has been associated with cerebrovascular lesions, neurological sequalae, 

ataxia, arterial dissection, and potential atherosclerosis (Dudich et al., 2005, Gabrielli and 

Rosati, 2013, Yuan, 2016). Hypoplastic VAs are more prone to occlusion, atherosclerosis 

susceptibility and ipsilateral lesion. Thus, they constitute a risk factor for vertebrobasilar stroke, 

especially infarcts and hypoperfusion of posterior inferior cerebellar artery (PICA) territory 

and lateral medullary infarcts (Chaturvedi et al., 1999, Chuang et al., 2006, Giannopoulos et 

al., 2007, Park et al., 2007, Thierfelder et al., 2014). Tortuosity or loop formation most 

especially multiple medial loops as reported in this study may predispose the VA to iatrogenic 

injury during anterior surgical approach to the cervical spine (Wakao et al., 2016). In addition 

to risk of damage during surgery, vertebral artery tortuosity has been diagnosed in association 

with various neurovascular problems such as vascular vertigo (Hong-Tao et al., 2014), 

cervicobrachial pain (Paksoy et al., 2003), cervical radiculopathy (Doweidar et al., 2014) while 

a similar report suggested that VA loops and tortuosity are asymptomatic and incidentally 

diagnosed during evaluation of neck problems and trauma (Chibbaro et al., 2012). These wide 

range of neurovascular problems diagnosed in association with loop formation suggests that 

VA tortuosity may be a co-factor for these clinical manifestations and not the major cause. We 

also hypothesized that tortuosity is mostly symptomatic when it co-exists with other 

cerebrovascular risk factors, its occurrence as a variant anatomy may be asymptomatic. It has 
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been reported that incidence of transient ischemic attacks (TIAs) in the vertebrobasilar system 

is high in patients with combined carotid and vertebral artery structural disorder compared to 

patient with isolated carotid artery disease (Delcker et al., 1993). Stenosis of the internal carotid 

artery and left common carotid artery in addition to vertebral artery tortuosity as reported in 

two of our subjects (case 1,3) can also predispose the subjects to TIAs. 

Presence of anatomical variation of the VA induce wide range of clinical symptoms and 

pathogenesis is not always well explained. It is also one of the reasons for accidental injury of 

the VA (Guan et al., 2017). Consequently, in-depth knowledge of anatomical variation in the 

course of the VA is essential for diagnosis as well as surgical operation in the vicinity of the 

artery. Awareness of potential anomalies allows surgeons to avoid iatrogenic injury. 

In conclusion, this report describes three elderly patients with bilateral tortuosity at V1, V2 and 

twisting of the V4 at vertebrobasilar junction in one of the patients. Also, the left VA enters 

the transverse foramen of seventh cervical vertebra in one of the patients. In the fourth patient 

the left vertebral artery has a variable origin, and it is hypoplastic. Occurrence of anatomical 

variation of the vertebral artery is diverse and inherent. Therefore, presence of variations should 

be systematically assessed on preoperative investigations as they sometimes coexist with one 

another without obvious clinical symptoms. This is to avoid inadvertent tearing of the artery 

during anterior and lateral approach to the cervical spine. It is necessary to identify 

morphologic variations preoperatively and alert the surgeon for appropriate modification of 

surgical procedure to reduce the likelihood of injury. 
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Figure 1 

CTA images of case 1(A, E), case 2(B) case 3(C) case 4(D). 

A, E) Coronal view and 3D reconstructed image shows tortuosity in the V1-V2 segment. Blue 

arrow shows entering of the left VA through the transverse foramen of 7th cervical vertebra 

while the red arrow shows twisting of the 4th segment at the vertebrobasilar junction. B) 

Coronal view shows multiple loops at V2 segment (two red arrows) of the left VA. Blue arrow 

shows mild tortuosity at V1. C) 3D reconstructed image shows tortuosity in the V1-V2 segment 

of the VA. Blue arrow shows narrowing of the proximal part of the basilar due to uncalcified 

plaques. D) 3D reconstructed image, red arrow shows origin of the left hypoplastic vertebral 

artery from the aortic arch, blue arrow shows the basilar artery solely formed by the right VA. 
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CHAPTER SEVEN 

SYNTHESIS AND CONCLUSION 

7.1 Synthesis  

VA injuries are the most common type of injury during cervical spine surgery (Decarvalho et al., 2018). 

Some authors have quantified the incidence of injury to the VA during the surgical intervention 

(Madawi et al., 1997, Wright and Lauryssen, 1998). The VA is at risk of damage during anterior, 

posterior, and lateral approaches to cervical spine surgery and surgical procedures involving the 

occipito-atlanto-axial region (Wright and Lauryssen, 1998, Neo et al., 2008). Recent updates from 

researchers have shown that the likelihood of injury is increased by anatomical variation in the course 

of the VA (Decarvalho et al., 2019). There is limited research on the prevalence of anatomical variations 

in the course of the VA especially the suboccipital and intracranial segments. Most of the previous 

studies are international studies that do not necessarily take racial variation into account. 

In this observational study, we investigate the anatomical features of the extracranial (V1-V3) and 

intracranial (V4) components of the VAs in a South African population using MDCTA. After a detailed 

literature review, it was apparent that this may be the first comprehensive report on the morphology and 

morphometry of the VA from its origin to the point where they merge to form the basilar artery. This 

study systematically describes the typical anatomy (including the average length and diameter) and the 

prevalence of variations in the course of the VA.  

The first manuscript (chapter two) focuses on the proximal part of the VA (V1, V2), where we document 

the prevalence of variation in origin (all on the left), level of entering the transverse foramen, VA 

tortuosity, VA hypoplasia, and pattern of dominance. The average diameter and length at the V1 and 

V2 segments are reported and compared to previous literature reports. In the second manuscript (chapter 

three), we describe the prevalence of morphologic variation and the morphometry of the suboccipital 

segment (V3) of the VA. Here we registered variations such as the incidence of PICA originating from 

this segment, persistent first intersegmental artery, fenestration, and VA hypoplasia. For description, 

the V3 was subdivided into three portions: the vertical, horizontal, and oblique parts. In addition to the 

prevalence of variation, we also reported the average diameter and length at each part of the V3. The 

third manuscript (chapter four) describes the typical anatomy and prevalence of variation of the 

intracranial segment of the VA. Various anatomical variations were recorded at this segment. The most 

frequent is VA hypoplasia. Others include hypoplastic terminal VA, VA terminating as PICA (atresia), 

and fenestration. Similar to the previous chapter, we report the average diameter and length and the 

angle between the bilateral VA at the vertebrobasilar junction.    

Another important finding is an anatomical variation involving the proximal and distal VA; the left VA 

of aortic arch origin terminating as PICA. This variation has been associated with the left VA with no 

previous report involving the right VA. Only a few studies have reported this type of variant anatomy 
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(Ohkura et al., 2014, Van Der Weijde et al., 2019). Out of the 554 patients in our series, 38 left VA 

arose from the arch of the aorta, and 4 of the 38 VAs were atretic. We hypothesize that special attention 

should be paid to the distal VA of aortic arch origin for the possibility of coexistence with atresia. This 

can influence the choice of treatment of aortic arch disease and surgical intervention in the supra-aortic 

arch region. Furthermore, obstruction of this type of VA can increase the risk of posterior circulatory 

stroke (Ohkura et al., 2014). Knowledge of this variant anatomy is essential when planning for thoracic 

aortic surgery.  

While collating the data on the prevalence of variation, we observed some anatomical variations and 

reported on the incidence. In the fourth manuscript (chapter five), we report the incidence of fenestration 

at the vertebrobasilar junction. The fifth manuscript (chapter six) describes various morphological 

variations, including twisting of the intracranial segment, tortuosity of the proximal VAs, variation in 

origin and level of entering the transverse foramen, and hypoplasia. Because these two manuscripts are 

based on case studies, we could hypothesize the link between some anatomical variations and the 

clinical presentation of patients.   

Anatomical variation of the VA is common in the South African population studied. It is worth noting 

that sometimes anatomical variation coexists involving more than one segment of the VA. For instance, 

variation in origin can influence the level of entering the transverse foramen. We also observed that 

variation in the level of entering the transverse foramen is expected on the right when there is variation 

in origin and level of entering the transverse foramen on the left. In addition, we found cases of variation 

in the origin of the left VA and atresia of the ipsilateral VA.  It is important to note that each of these 

variant anatomies may have a different clinical significance in diagnosing pathology, interpretation of 

preoperative images, and endovascular procedure (Kovač et al., 2014). For instance, variation in entry-

level could be missed on a non-injected CT scan (Dodevski and Tosovska-Lazarova, 2012). 

Preoperative knowledge of this type of variation is mandatory for surgical intervention in the vicinity 

of the VA (Bruneau et al., 2006).  

Noticeably, the mean diameter of the VA reduces along its length from its proximal part (V1) to the 

distal part (V4) except for the horizontal part of the V3, which is larger than the vertical portion. 

Therefore, we used different criteria (< 2.7, ≤ 2.5, and ≤ 2 mm) to define VA hypoplasia at each segment 

of the artery (V1, V2; V3; V4). Previous studies have documented similar changes in size along the 

length of the VA (Cavdar et al., 1996, Mitchell, 2004). The data distribution in the present study showed 

that the diameter difference between the left and right VA is not so vast though we registered a 

significantly larger left in all the segments. Furthermore, using the criterion of any size difference to 

define the pattern of dominance between the bilateral VAs at the intracranial segment for instance, we 

found 45.3% were left dominant, 32.7% were right dominant, and codominance was observed in 11.9% 

of patients. Knowledge of the dominant VA is required for some endovascular procedures. It is 
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also important to preserve the dominant VA since they are likely to predominates the basilar 

artery. This information is vital to reduce the risk of neurological symptoms that may results 

from iatrogenic injury.  

7.2 Study Limitation 

Firstly, this is a single-center retrospective study. Data generated might not be adequate to make a 

generalized conclusion for the whole South Africa population. Secondly, specific information about the 

interracial difference was not provided in the patient's report. Therefore, the authors relied on the 

available information in the hospital database to deduce patients' ethnicity since the study is 

retrospective.  

7.3 Conclusion 

Conclusion from this study has consequences for safe surgical interventions in the vicinity of the VA. 

Anatomical variations of the VA are common in the South African population studied in this work. Due 

to the unpredictable nature of anatomical variation, the physician performing endovascular procedures 

and surgery around the VA needs to be aware of its prevalence. Opinion differs about the necessities of 

routine preoperative angiographies for evaluating cerebral vasculature due to its downsides. While some 

authors propose CTAs before cervical spine interventions, others have suggested that it is unnecessary, 

especially when the prevalence of anatomical variations of the VAs is low in a population group. Due 

to the frequencies of variation reported in the present study, we hypothesized that CTA might be 

required for safe surgical interventions around the VA and endovascular treatment of vascular 

pathologies. Alternatively, a non-contrast CT scan may be considered. However, non-contrast CT scan 

do not demonstrate vascular anatomy but may suggest the typical and variable course of the VA. When 

an anatomical variation is suspected in the course of the VA, CTA may be required for clarification. 

Except for the incidence of hypoplasia (right intracranial VA) that is high in the White and the Indian 

compared to the Black group, there was no significant racial or gender difference in the prevalence of 

other variations at the proximal, suboccipital, and distal segments of the VA. Awareness of the extent 

of possible anatomical variation will help/assist interpretation of radiographs, which will enhance the 

identification of vascular pathologies and reduce the risk of iatrogenic injury. Imaging of the entire 

course of the VA from the origin to the point of convergence to form the basilar artery may be necessary 

to select a treatment strategy for interventions in the vicinity of the VA. Furthermore, understanding the 

patterns of anatomical variations of the VAs will contribute significantly to the interpretation of 

ischemic areas and diagnosis of various diseases in the posterior circulatory territory.  

7.3 Recommendation 

The present study is retrospective; therefore, we recommend that more prospective and multicenter 

studies be carried out to corroborate the reported pathophysiological relationship between variant 
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anatomy and associated vascular diseases. Furthermore, reports on the incidence of injury to the VA 

are scarce in the Africa population. Therefore, we recommend that studies quantifying the risk of injury 

to the VA are necessary since the recent report has shown that some of the incidences of injury are due 

to anatomical variations, which are avoidable when there is adequate preoperative knowledge. Lastly, 

we recommend that information about racial classification should be included in the patient’s clinical 

report. This information is crucial to studies of demography, such as those reporting the prevalence of 

anatomical variation.    
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Data set 



 
 

137 
 

 

SN KZCODE SEX AGE RACE VOR PTV1R V1LRmm V1DR ELR V2LR PTV2R V2DL V3VR V3VDR V3HR V3HDR V3OR V3ODR V3PLR

1 1 68 2 1 0 31.2576 3.608 2 51.832 0 3.256 15.98256 2.992 10.34616 3.608 5.0996 2.64 66.66667

2 1 60 2 1 3 62.942 4.048 3 54.74392 0 3.52 26.73792 3.784 10.72632 3.52 5.44896 3.696 60.66667

3 0 71 2 1 0 32.6304 3.872 1 57.024 0 3.784 29.09368 3.344 8.58352 4.224 5.38032 3.65464 53

4 1 45 3 1 0 49.48152 5.016 2 77.37224 0 4.488 30.91986 4.488 9.0288 4.928 5.35744 4.488 103

5 0 44 2 1 0 44.05192 6.424 2 73.128 0 5.808 26.37272 5.72 8.54216 6.072 7.0928 4.24336 108.3333

6 0 46 1 1 0 42.3368 3.52 2 61.952 0 3.08 24.98082 2.992 7.43864 3.08 5.59416 3.168 99

7 0 87 3 1 3 29.5064 4.576 2 57.2352 0 4.664 24.97968 4.488 8.0344 4.224 5.7156 3.82096 43

8 0 69 1 1 0 34.81632 2.992 2 56.232 0 3.52 25.6124 3.344 9.19512 3.168 5.15856 2.728 55.66667

9 0 69 2 1 0 39.78656 2.552 2 61.87456 0 2.376 21.55208 2.376 4.89632 2.552 3.322 2.33112 49

10 0 54 1 1 1 40.11304 3.696 2 59.84 4 3.608 24.6488 3.256 7.87424 3.608 5.39088 3.256 98.66667

11 1 43 2 1 1 34.94744 4.136 2 60.54576 0 3.52 26.77224 3.608 5.42344 3.784 4.994 3.872 53.33333

12 0 54 2 1 3 46.99024 4.84 2 72.51904 1 4.664 30.46648 3.784 5.30816 4.488 4.422 3.96176 79.66667

13 1 64 2 1 1 36.07032 2.992 2 71.50264 0 2.904 26.664 2.992 7.93408 2.992 4.488 2.552 46.33333

14 0 89 2 1 1 40.81528 4.664 2 53.856 1 4.664 32.43504 4.664 6.36328 4.488 5.52816 4.43344 64.33333

15 1 52 3 1 1 31.05256 4.4 2 53.06576 1 4.224 26.69304 4.048 6.90448 4.224 4.73968 3.9644 99.66667

16 0 69 2 1 3 37.356 4.576 2 60.19288 1 4.312 23.14488 4.224 5.6584 4.312 4.57424 4.752 50

17 1 38 2 1 3 39.51992 4.048 2 53.53304 0 3.784 21.64888 3.608 5.80272 3.52 4.1404 3.696 43.33333

18 0 69 2 1 3 44.8712 4.664 3 64.97744 4 4.664 36.06328 4.84 5.17968 5.28 4.488 4.664 49.33333

19 1 57 3 1 1 44.58872 4.136 2 59.972 0 3.872 36.432 3.608 3.31848 3.784 5.44632 3.784 76.33333

20 1 75 3 1 3 40.48 5.456 2 65.29688 0 4.664 30.25704 4.488 7.02328 5.544 5.62672 4.4 84.66667

21 0 72 2 1 1 29.6648 4.048 2 72.91152 1 4.048 26.94208 3.872 5.67776 3.96 4.1184 3.96 62.66667

22 0 67 2 1 3 40.216 3.256 2 64.24 0 3.168 35.8644 3.168 5.74464 3.696 4.63672 3.696 84.66667

23 1 71 3 1 0 30.624 3.696 2 67.848 0 3.432 31.15552 3.432 5.90304 3.432 4.6068 2.992 47.33333

24 0 44 3 1 0 37.01104 5.016 2 68.904 0 4.752 33.03696 4.664 9.05432 4.664 5.19376 4.35776 57.33333

25 1 75 2 1 3 37.58304 4.136 2 70.048 0 4.312 15.87256 4.312 11.79024 3.696 6.75488 5.104 56.33333

26 0 65 2 1 1 34.19152 3.872 2 71.192 0 3.872 30.47088 3.256 6.3008 3.872 4.26448 4.488 93

27 1 54 3 1 0 29.8716 2.904 2 72.336 1 2.904 27.24656 2.904 7.31544 3.08 4.10256 3.1548 61

28 1 16 1 1 0 25.08 3.168 2 73.392 0 3.08 16.192 2.816 5.74728 2.992 3.4012 3.696 90.33333

29 0 75 2 1 1 33.31856 3.696 2 74.536 0 2.112 28.47064 2.112 8.21744 2.25456 3.828 4.49856 56.33333

30 1 59 2 1 0 23.10088 2.992 2 75.68 0 3.08 19.30544 3.168 8.29224 2.816 3.7796 3.344 48

31 1 57 2 1 0 50.512 6.512 2 76.824 0 6.072 30.096 5.984 7.656 NA NA NA 59.33333

32 1 74 2 1 0 30.624 3.168 2 77.968 0 3.256 33.16632 3.256 8.0652 3.696 5.10664 3.60712 90.66667

33 1 60 3 1 1 25.872 3.872 2 48.576 0 3.872 21.38576 3.432 7.25824 3.432 4.77576 3.46192 43

34 0 75 2 1 4 37.114 3.432 2 76.16136 3 3.432 29.3832 3.256 7.53368 3.696 5.68392 3.40208 62.66667

35 1 70 3 1 4 34.76 3.784 2 55.37664 1 3.872 13.2 3.432 NA NA NA NA 88.33333

36 0 69 3 1 1 44.01848 6.248 2 64.60872 1 6.336 39.13976 5.72 12.47752 5.368 7.21072 6.424 89

37 1 55 1 1 0 39.78128 4.4 2 69.388 0 4.4 23.07008 4.048 6.9696 4.488 4.67896 3.96 52.66667

38 1 72 3 1 1 31.944 3.96 2 63.8572 0 3.52 29.832 3.52352 9.71344 3.59568 5.9576 3.64496 93

39 0 10 3 1 0 26.81624 3.344 2 40.28904 0 3.52 22.35552 3.432 5.65576 3.432 4.10872 3.32904 50

40 1 77 3 1 1 47.27624 4.224 2 75.37992 1 4.136 NA 4.048 NA NA NA NA NA

41 1 54 2 1 0 42.65536 3.784 2 60.808 0 3.784 34.1748 3.696 7.38672 3.96 4.65696 4.94912 52

42 0 44 3 1 0 31.77944 4.224 2 51.21776 0 3.784 33.54384 3.96 8.6372 3.432 5.28176 3.64408 90.66667

43 0 59 1 1 1 27.72 2.728 2 42.33328 1 2.728 18.75896 2.904 5.7068 2.904 3.85792 2.6268 85.66667

44 1 62 2 1 1 31.65184 3.256 2 66.2464 0 3.168 17.62376 2.904 5.34688 3.168 3.476 3.08 48

45 1 61 2 1 0 81.37624 3.52 4 54.65064 1 3.432 18.12888 3.432 8.184 NA NA NA 45.66667

46 0 65 1 1 1 24.65848 3.872 2 77.63448 4 3.168 45.93688 3.168 9.39928 3.696 6.14064 3.872 59.33333

47 1 58 2 1 0 60.19728 3.52 3 43.67 0 3.432 24.55816 3.344 8.55624 2.904 7.41048 3.09496 47.66667

48 1 52 3 1 0 38.96376 3.96 2 60.92504 0 3.872 19.80264 3.08 12.09032 3.52 4.42992 3.344 46.66667

49 0 52 3 1 0 37.34808 4.4 2 57.38568 0 4.312 32.04168 4.224 10.15872 4.928 3.80336 4.36656 52.33333

50 0 71 2 1 0 31.66592 4.664 1 60.52288 0 4.136 31.41864 3.432 9.05696 4.84 4.34456 5.1128 43.33333

51 0 48 1 1 0 23.26632 4.4 2 59.31288 4 4.048 27.57216 4.488 10.44824 4.752 5.36712 4.32256 42

52 1 67 2 1 0 31.60432 2.728 2 53.3324 0 2.64 18.97456 2.64 3.93448 2.64 4.0436 2.992 73.66667

53 1 60 1 1 0 34.39128 2.64 2 70.35424 0 2.728 #DIV/0! 2.376 NA NA NA NA 92

54 1 69 2 1 1 38.28 3.696 2 63.14088 0 3.52 27.64256 3.52 7.74136 3.872 5.61704 3.872 79.66667

55 1 49 2 1 1 30.16464 3.608 2 55.90904 0 3.52 32.74304 3.52 8.35296 3.696 5.08992 3.696 93.33333

56 1 68 2 1 1 30.09776 3.696 2 56.06128 0 3.344 26.3516 2.904 8.33712 3.696 5.33456 3.784 53.66667

57 1 33 1 1 0 40.04 2.992 2 60.15504 0 3.168 28.08784 3.08 9.1476 3.52 5.74288 3.608 46

58 0 28 2 1 0 45.31384 4.048 2 66.44528 0 3.608 25.8764 3.608 6.79712 3.344 5.27472 3.432 51.66667

59 1 69 2 1 0 38.36976 3.608 2 62.84256 0 3.432 26.16856 2.992 8.45504 3.432 5.31696 3.08 55

60 0 62 2 1 0 41.0608 3.784 2 62.0488 0 3.872 28.45656 3.784 6.95816 3.96 5.17528 3.63 53.66667

61 0 63 3 1 3 31.592 3.08 2 50.6 0 3.08 16.896 2.552 4.18704 3.08 3.36952 2.992 49

62 1 81 2 1 0 27.192 2.728 2 37.22576 0 2.464 20.62368 2.376 6.072 2.904 4.488 2.904 82.33333

63 1 64 1 1 1 34.232 3.168 2 38.72 0 3.08 20.07984 2.464 6.12832 2.904 2.50008 2.904 57

64 1 70 3 1 0 30.88976 3.608 2 42.416 0 3.168 11.616 3.168 5.61704 3.52 2.84328 3.52 70.66667

65 1 74 2 1 0 41.32832 4.488 2 52.91792 0 4.136 28.16792 4.048 8.30632 4.224 5.70416 4.136 73.66667

66 0 65 2 1 1 30.51752 3.52 2 49.66456 0 3.608 24.65672 3.52 9.07632 4.224 5.25536 4.048 53.66667

67 1 85 2 1 0 48.82504 3.96 2 60.86872 0 3.696 31.82784 3.784 8.47264 4.048 5.43136 3.96 57

68 0 70 1 1 1 41.75864 4.224 2 73.40872 0 3.872 31.77152 4.224 9.31216 4.488 5.76488 4.576 74.33333

69 1 62 2 1 0 27.368 3.608 2 59.7256 0 3.52 28.35888 3.432 10.60048 3.52 6.76896 3.52 76.66667

70 0 77 2 1 1 45.94216 3.608 3 46.992 0 3.872 21.96216 3.608 9.8824 3.52 5.85112 3.52 65.33333

71 0 62 2 1 1 40.60936 4.048 2 59.84176 0 3.872 23.34552 3.608 5.3856 3.608 5.11104 3.608 74.33333

72 1 65 3 1 0 39.38088 3.96 2 63.20336 0 3.52 28.07904 3.696 6.63344 3.696 5.13216 3.696 88

73 1 78 2 1 0 42.36056 3.344 2 51.39816 0 3.52 23.76176 3.08 7.25824 3.168 5.06704 3.2076 90

74 1 26 3 1 0 52.03704 3.784 2 59.0964 0 3.344 28.1424 3.52 NA NA NA NA 88.66667

75 1 68 2 1 0 38.14888 3.784 2 72.71616 0 3.52 26.51528 3.52 9.17488 3.608 5.67776 3.432 83.66667

76 0 59 2 1 1 30.17696 3.784 2 41.60904 0 3.696 19.6812 3.432 7.24944 3.52 3.76992 3.4584 84

77 0 61 3 1 0 31.152 3.696 2 56.672 0 3.52 35.79928 3.696 7.07256 3.872 5.92416 3.872 73

78 1 68 3 1 1 44.41272 4.048 2 61.3844 0 3.784 30.59936 3.344 10.88736 3.608 5.35304 3.608 75

79 1 35 1 1 0 48.94032 4.048 2 61.84376 0 4.224 30.25176 3.696 7.73432 4.048 5.73232 4.048 47.33333

80 0 48 2 1 0 35.5784 3.608 2 59.32432 0 3.344 31.79264 3.168 10.9252 3.256 6.12744 3.256 61.66667

81 0 74 3 1 1 43.38488 3.344 2 52.55624 3 3.344 26.49504 2.992 7.77568 3.432 3.80336 3.52 64.66667

82 1 47 1 1 0 34.3948 4.136 2 65.6568 0 4.224 27.0028 3.96 8.89504 4.048 4.84088 4.224 66.33333

83 0 77 1 1 1 30.3512 3.256 2 55.38456 1 2.992 29.97368 3.168 10.17016 3.52 6.16616 3.432 106.6667

84 0 60 1 1 0 42.592 4.136 2 52.712 0 4.136 31.4556 3.608 8.26408 4.048 5.62848 3.872 77.33333

85 1 49 2 1 1 27.74728 3.344 2 59.928 0 3.256 26.07176 3.256 10.16048 3.52 5.11104 3.432 89.66667

86 1 35 3 1 0 40.54512 3.96 2 66.088 0 3.872 29.3788 3.256 9.5612 3.168 4.09728 3.14952 81

87 0 48 1 1 0 35.09968 4.136 2 60.91096 0 4.136 31.5128 3.608 9.6096 3.784 5.34512 4.488 72.66667

88 0 73 2 1 0 36.58776 3.432 2 52.316 0 3.168 25.25776 3.432 8.05552 3.696 5.11456 4.03744 63.33333

89 1 68 1 1 0 41.47792 3.432 2 59.96232 0 3.256 24.4156 3.168 NA NA NA NA 77

90 1 60 2 1 0 48.4 2.992 2 68.11992 0 2.816 26.02248 2.904 11.77264 2.904 6.4724 3.08 69.33333

91 1 73 3 1 0 30.37056 4.136 2 54.13232 0 3.96 21.71312 3.872 4.26272 4.312 3.036 4.664 83.33333

92 1 83 3 1 0 24.728 4.312 2 49.43136 0 4.048 17.31312 4.4 5.6452 4.4 3.76992 4.752 90

93 0 43 1 1 0 30.624 3.256 2 55.72248 0 3.256 23.8348 3.168 9.34912 3.344 4.12544 3.696 88.66667

94 0 63 1 1 1 37.752 4.048 2 70.48888 3 4.048 21.80904 4.048 6.37384 4.048 4.86288 4.224 104

95 1 70 2 1 0 39.864 5.544 2 71.09696 0 5.368 28.43808 4.312 11.79112 5.544 NA 5.456 105

96 0 59 2 1 0 45.144 3.168 2 82.63904 0 3.256 27.08464 2.64 5.96376 2.64 4.15712 2.728 72

97 0 49 2 1 0 36.784 2.64 2 65.42624 0 2.64 NA NA NA NA NA NA NA

98 1 60 2 1 1 27.7288 3.872 2 60.38736 0 3.872 28.12304 3.872 9.08952 3.696 5.60824 3.696 97

99 1 68 2 1 0 34.94392 3.872 2 66.41096 0 4.048 18.30488 3.96 7.6912 3.872 6.19872 3.696 78.33333



 
 

138 
 

 

 

100 0 65 1 1 0 34.64208 3.784 2 51.33216 0 3.784 26.664 3.696 8.3512 3.168 4.55664 3.96 76.66667 78.66667

101 1 52 1 1 0 32.51864 2.728 2 55.49544 0 2.464 23.26984 2.376 6.20312 2.2 4.796 2.64 84.33333 77.66667

102 0 40 3 1 0 29.5812 3.344 2 46.43584 0 3.168 29.4316 3.344 8.3028 3.344 7.55568 3.696 39.33333 66.33333

103 0 53 1 1 0 31.24 3.256 2 49.39968 0 3.256 16.66984 2.992 5.64168 3.08 3.74792 3.52 90.66667 94.33333

104 0 62 3 1 1 28.776 3.608 2 55.87472 0 3.608 18.50464 3.696 6.14416 4.136 4.05416 4.224 68.33333 69

105 1 51 2 1 0 45.936 4.312 2 72.6 0 4.224 39.6616 3.784 NA NA NA NA 66.33333 78

106 0 63 1 1 0 48.752 4.048 3 50.10896 0 3.96 14.61152 3.696 5.68832 3.96 3.26128 3.96 92.33333 77.66667

107 0 60 2 1 0 38.72 3.344 2 52.18752 0 3.168 33.13904 2.992 10.72456 3.168 6.40728 3.08 65.33333 78

108 0 55 3 1 0 42.064 4.664 2 70.64728 0 4.136 34.166 3.784 9.69408 4.576 6.55072 4.72472 76.33333 80.66667

109 1 69 2 1 0 37.58656 3.08 2 53.86568 0 2.464 33.88616 2.904 7.56976 2.728 4.59888 2.64 95.66667 85.66667

110 1 39 2 1 0 26.38592 2.64 3 56.94656 0 2.64 16.80888 2.112 4.92888 2.64 2.99376 2.64 60.33333 60.66667

111 1 56 2 1 0 42.3368 3.96 2 63.18576 0 3.784 17.4328 3.696 5.90304 3.784 3.83416 3.784 84.33333 76.33333

112 1 54 3 1 3 44.352 4.048 2 62.83376 3 3.696 20.25144 3.344 7.44832 3.696 3.80952 3.696 53 64.66667

113 1 41 3 1 0 37.94296 4.84 2 53.69232 0 4.488 24.99288 3.96 9.09304 4.224 5.90216 4.224 76.66667 78

114 0 90 1 1 0 25.696 2.992 2 47.04656 1 2.904 22.73744 2.64 8.2984 3.344 5.39352 3.256 85.33333 79.66667

115 1 35 2 1 0 46.552 4.048 2 53.06488 0 3.872 27.30464 3.608 10.21328 3.784 6.688 3.35192 98.66667 110.6667

116 1 55 2 1 0 39.16 4.224 2 55.66352 0 3.784 23.8788 3.344 7.744 4.224 4.89456 3.08 98.66667 89.66667

117 1 59 3 1 1 35.72888 3.784 2 53.85952 0 3.96 17.02448 3.696 5.65312 4.312 3.22344 3.72416 68 82.66667

118 1 40 2 1 0 52.14352 3.872 3 48.67016 0 3.344 25.872 3.432 NA NA NA NA 57.33333 NA

119 0 65 3 1 1 34.056 3.432 2 50.69504 0 3.432 18.00216 3.344 7.57504 3.96 2.43408 3.696 68.66667 67.66667

120 1 72 3 1 1 31.944 3.256 2 58.36776 0 3.344 26.22048 2.992 7.57768 3.432 4.10872 3.366 84 69

121 0 48 1 1 0 35.50184 3.696 2 48.20816 0 3.256 19.65304 3.168 5.95584 3.168 3.49184 3.08 49.66667 72.33333

122 1 80 3 1 4 40.304 3.784 3 57.58896 0 3.608 23.35168 3.432 6.36944 3.696 4.35072 4.224 99.33333 86

123 1 36 3 1 0 37.224 3.52 2 42.25936 0 3.344 11.8008 3.344 5.15328 3.168 2.97088 3.432 84.33333 80.66667

124 0 63 2 1 0 33.94776 3.52 2 52.40928 0 3.608 26.51264 2.816 6.94848 3.432 3.54992 3.784 44.33333 74.66667

125 1 75 2 1 0 28.864 3.256 2 41.08016 0 3.256 18.26528 2.904 6.68448 3.256 3.05536 3.44168 106 87

126 0 80 3 1 4 26.224 3.256 2 46.73592 0 3.168 18.62696 2.992 7.6428 3.52 3.30792 3.52 99 71.33333

127 1 40 1 1 0 50.2656 1.848 4 30.56328 0 2.112 NA 2.024 NA NA NA NA 85.33333 80

128 0 35 2 1 0 34.96064 3.608 2 51.75368 0 3.344 26.5936 3.256 6.512 3.08 3.828 3.344 111.6667 75

129 1 49 3 1 0 39.48208 4.312 2 64.72576 0 4.224 30.184 3.784 10.29512 3.168 4.85584 3.08 63.66667 76.33333

130 0 76 1 1 0 26.6068 3.168 2 38.40672 0 2.992 19.47352 2.64 5.70856 2.64 3.49184 2.992 87.66667 72.33333

131 0 77 1 1 1 30.3512 3.256 2 55.38456 1 2.992 29.97368 3.168 10.17016 3.52 6.16616 3.39064 106.6667 69.66667

132 0 47 3 1 0 37.576 3.872 2 53.3852 0 3.696 32.95072 2.2 8.5492 3.696 6.17584 4.048 82.33333 91

133 1 51 1 1 0 28.248 3.608 2 47.82448 1 3.608 25.21992 3.696 9.62896 3.608 3.88608 3.608 109.6667 76.33333

134 1 32 3 1 0 34.18536 3.432 2 51.81176 0 3.344 43.582 3.168 6.19872 3.432 4.00312 3.67488 107.3333 80.66667

135 1 59 3 1 0 39.6 3.344 2 60.02128 0 3.168 18.65864 3.168 4.10872 3.168 2.24136 3.344 68.66667 65.33333

136 0 68 3 1 0 38.25096 2.376 2 56.96064 0 2.288 13.90136 2.112 3.27624 2.64 2.43408 3.344 67 68.66667

137 1 90 3 1 1 39.16 3.08 2 49.698 0 3.344 12.94744 3.344 4.75992 3.608 2.83976 4.048 79.33333 79.33333

138 1 48 3 1 1 27.28 3.696 2 49.368 0 3.52 28.424 3.168 6.78656 3.696 2.80632 3.88608 99.66667 84

139 0 46 3 1 0 30.536 3.52 2 48.86904 0 3.432 27.984 3.18296 5.36448 3.168 2.43408 3.168 86.33333 68.66667

140 1 84 3 1 0 38.456 5.6408 2 73.24416 0 5.28 24.6928 4.224 4.57864 4.84 2.75088 4.752 71 81.66667

141 1 28 3 1 0 36.80688 2.64 2 55.46376 0 2.64 22.2684 2.64 3.87904 2.64 2.00904 2.728 82.66667 59.66667

142 1 62 3 1 0 37.85144 4.312 2 60.104 0 4.4 28.11512 3.696 8.31072 4.928 2.70512 3.696 57 62

143 1 66 3 1 0 44.088 3.08 3 46.74912 0 3.08 26.97552 3.08 5.2052 2.816 3.32552 2.904 99.66667 68.33333

144 0 58 3 1 0 40.04 3.872 2 70.752 0 3.52 32.57496 3.52 8.8176 3.696 3.61592 3.96 106.3333 70.33333

145 0 59 2 1 0 53.504 4.84 2 76.912 0 4.664 27.368 3.96 7.81352 4.576 5.67776 4.224 103.3333 68.33333

146 0 68 3 1 3 46.46664 2.904 2 52.19368 1 3.168 25.87376 2.728 9.1608 3.344 4.65256 3.696 76.66667 73.66667

147 0 59 2 1 0 39.072 3.696 2 49.632 0 3.168 20.06928 3.168 7.656 NA NA NA 82.66667 NA

148 1 51 3 1 0 40.21688 4.136 2 61.424 0 3.872 28.688 4.224 8.54656 4.4 2.80632 4.224 61 75.66667

149 0 71 3 1 1 36.39064 3.608 2 64.60344 0 3.608 27.95408 3.52 11.98472 3.696 4.64464 3.96 74.66667 69.66667

150 0 48 1 1 3 50.688 4.928 2 74.448 0 5.016 27.20168 4.576 7.99128 5.632 3.43552 3.52 64.66667 64.66667

151 1 75 3 1 1 57.0372 3.696 3 45.68256 0 3.17152 19.54392 3.696 8.05728 3.872 4.752 3.696 55.33333 52.66667

152 1 77 3 1 3 39.864 4.576 2 73.04264 0 4.136 28.86664 4.4 9.77856 4.488 NA 4.488 NA NA

153 1 48 3 1 0 42.7636 4.752 2 67.99408 0 4.576 17.84992 4.048 7.25824 5.104 3.46984 5.016 54.66667 54

154 0 32 3 1 0 36.168 3.432 2 52.27376 0 3.432 27.104 3.08 8.77976 3.784 2.43408 3.696 53.66667 67.66667

155 0 83 3 1 0 44.54384 5.192 2 33.93456 0 4.224 32.13144 4.224 6.1952 4.312 3.5508 4.224 70.66667 64.33333

156 1 15 3 1 0 89.5884 4.136 4 30.71904 0 4.224 29.74664 3.784 8.80704 2.904 2.57312 3.696 68.33333 83.66667

157 1 29 1 1 0 46.816 5.192 2 69.90016 0 5.104 32.03376 5.016 7.24152 5.28 2.43408 4.224 77 72.33333

158 0 47 2 1 0 36.81216 4.312 2 52.8748 0 3.96 21.91288 3.784 8.8616 3.784 4.64464 3.96 110 80.33333

159 1 71 3 1 0 30.448 2.112 2 72.424 0 2.112 24.024 NA NA NA NA NA 68.33333 61

160 0 27 2 1 0 42.55416 3.96 2 62.03032 0 4.048 34.71512 3.96 10.97272 3.872 5.66984 4.224 111.3333 87.66667

161 0 41 1 1 0 38.0644 3.256 2 64.95544 0 3.432 32.82312 3.256 7.03824 3.696 4.92976 4.048 46.33333 73.66667

162 1 74 3 1 1 25.872 2.288 2 43.21064 0 2.2 23.496 2.112 8.184 NA NA NA NA NA

163 0 35 3 1 0 42.48112 3.52 2 64.84016 0 3.52 26.28032 3.344 6.73552 3.432 2.99728 3.344 93 82.66667

164 1 58 3 1 1 28.424 3.52 2 60.918 0 3.344 22.34056 3.432 5.37592 3.52 5.17352 3.52 48.33333 103.3333

165 1 81 3 1 3 35.288 3.256 2 51.2468 0 3.256 12.95096 3.168 6.23744 3.608 2.30032 3.39064 98.66667 73.33333

166 1 72 3 1 0 38.0116 3.784 2 59.05152 0 3.432 43.40424 3.52 8.04408 3.784 4.11136 3.784 116.6667 89.33333

167 0 70 2 1 0 45.52944 5.192 3 46.83536 0 5.016 33.11352 4.4 8.52456 4.928 4.29704 4.2636 60 74.33333

168 1 29 3 1 0 73.92 4.048 3 54.90056 0 3.784 29.04352 3.52 6.96784 3.08 5.12072 3.09144 71.33333 95.66667

169 1 54 3 1 0 31.97656 4.312 2 57.772 0 4.136 24.02576 3.696 12.21352 4.136 4.60152 3.872 102.3333 82.66667

170 0 48 1 1 0 34.672 1.936 2 56.49688 4 2.112 24.55376 1.936 7.92 1.936 NA NA 66.33333 NA

171 1 78 3 1 1 29.39376 2.904 2 57.15688 3 3.08 25.344 2.992 5.67952 2.816 2.6224 2.464 72.66667 91.66667

172 1 56 3 1 3 33.97152 3.08 2 59.664 0 2.904 14.80072 2.904 6.76456 2.904 2.43408 2.904 56.33333 65.33333

173 0 80 3 1 0 55.55264 2.992 3 50.072 0 2.816 15.05152 2.816 3.54464 3.168 2.12784 2.992 44.66667 67.33333

174 0 54 3 1 1 26.312 3.52 2 53.152 0 3.344 20.61136 2.992 5.90304 3.08 1.90344 3.08 80.33333 68.66667

175 1 66 3 1 1 29.26176 3.696 2 59.05328 0 3.168 15.39912 3.168 5.18144 3.696 2.06184 3.21552 57.66667 74.66667

176 0 78 3 1 1 37.09816 3.696 2 58.256 1 3.52 14.36776 3.344 4.79072 3.696 2.80632 3.5596 58 63.66667

177 1 49 2 1 0 29.4052 3.608 2 55.69784 0 3.784 29.36384 3.344 6.19872 3.696 3.17856 3.67928 63 49.66667

178 1 68 3 1 0 32.34352 3.696 2 59.66488 0 3.17152 26.22048 2.816 10.06984 3.344 4.31552 3.21816 66.66667 88.33333

179 1 47 2 1 0 33.19184 2.376 2 57.73592 0 2.464 28.51728 2.112 6.38088 2.376 3.51472 2.376 75 68.66667

180 1 65 3 1 0 29.48 4.312 2 60.544 0 4.048 28.98368 3.432 4.6376 3.432 2.58632 3.696 53.66667 54.33333

181 1 77 3 1 0 22.96888 2.552 2 45.93952 0 2.816 14.29296 2.728 3.432 3.168 2.48952 2.904 72.33333 60.66667

182 1 78 3 1 1 32.208 3.608 2 53.85688 0 3.432 24.28976 3.168 6.4944 3.168 3.44872 3.168 71.33333 57

183 1 70 3 1 3 29.304 3.52 2 49.63376 1 3.34752 15.08672 3.256 5.10664 3.608 2.64 3.168 90.33333 77.33333

184 0 68 2 1 1 33.616 3.168 2 58.256 0 3.168 16.39968 3.168 3.56664 3.696 3.17856 3.08 66 71.33333

185 1 47 3 1 0 38.1216 3.872 2 57.32936 0 3.784 14.78488 3.696 NA NA NA NA 68.66667 NA

186 0 32 2 1 0 49.33984 4.048 2 70.40792 0 3.784 20.4688 3.696 8.0696 3.96 3.5904 3.96 74 81.33333

187 0 48 2 1 3 72.16 3.344 3 47.86584 0 2.816 21.73776 2.816 4.25128 3.168 3.98024 2.992 76 58

188 0 72 3 1 1 33.88 3.696 2 53.24 0 3.52 22.704 3.168 4.81976 3.696 2.99376 3.37392 58.66667 69

189 0 57 2 1 0 61.512 3.52 3 52.7824 0 3.256 30.92672 2.64 8.22448 3.52 4.796 3.23576 71.33333 81.33333

190 1 51 3 1 0 34.41768 3.608 2 69.256 0 3.256 22.18128 3.168 4.30144 3.168 2.43408 3.17152 65.66667 56.66667

191 1 47 3 1 0 36.08 3.872 2 66.52976 0 3.784 21.19832 3.256 6.93616 3.96 3.5904 4.27768 50.66667 51.66667

192 1 47 2 1 0 32.28808 2.376 2 57.83976 0 2.376 29.568 2.64 6.21192 3.08 4.88224 2.904 60.33333 66

193 1 69 3 1 3 29.65776 3.344 2 60.10488 0 3.344 21.32944 2.464 9.23824 2.992 2.49392 2.64 60.66667 63.66667

194 1 67 3 1 0 29.392 3.25952 2 56.23552 1 3.08 14.53056 2.728 4.05768 3.256 2.80632 2.904 63.33333 61.66667

195 1 45 3 1 0 37.14392 3.96 2 63.888 4 3.84032 18.83992 3.168 4.77488 3.608 2.82304 3.34576 68.66667 67.66667

196 1 65 3 1 0 41.888 3.784 2 65.032 0 3.784 18.87424 3.344 6.25944 3.52 3.22344 3.74264 62.33333 68.33333

197 0 78 3 1 0 29.568 3.96 2 53.42128 0 3.344 16.10752 3.344 5.69008 4.048 3.04744 4.17384 62.66667 69.66667

198 0 33 2 1 0 39.512 4.312 2 62.4184 0 4.312 14.25776 3.96 5.58272 4.752 3.89664 4.048 77.33333 66.33333

199 0 59 2 1 0 37.312 3.696 2 59.84 0 3.168 14.35368 3.168 4.81976 3.696 3.17856 3.344 65.66667 57.66667
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200 1 42 2 1 0 63.008 2.64 4 22.088 0 2.552 21.37168 2.376 3.7884 2.64 2.80632 3.52 61.66667 60.33333

201 1 54 3 1 0 46.024 3.344 3 36.168 0 2.992 12.79344 2.904 4.32168 3.256 2.06184 3.168 46.33333 48.33333

202 0 76 3 1 0 40.9332 3.608 2 43.47376 0 3.608 15.36832 3.344 5.6628 3.96 2.98584 3.96 65.66667 64.33333

203 0 51 2 1 0 28.776 3.432 2 42.768 0 3.08 13.34256 2.904 4.89632 3.168 2.43408 3.36688 82.66667 84.33333

204 0 40 2 1 1 65.47288 3.696 4 38.36976 0 3.696 21.75184 3.608 2.95152 3.696 2.2704 3.696 66.33333 60.66667

205 0 31 1 1 0 39.00248 3.784 2 67.06216 0 3.696 41.06256 3.256 8.27024 3.696 5.16032 3.432 82.66667 77.66667

206 1 46 3 1 0 49.70592 3.96 2 72.88688 0 3.608 26.3296 3.256 6.76104 3.432 4.86816 3.44432 55.66667 37.33333

207 0 50 2 1 3 45.76 2.904 3 44.704 0 2.904 14.41 2.904 4.8576 2.904 2.43408 2.8556 51.66667 60.33333

208 1 82 3 1 0 30.536 3.608 2 40.832 0 3.43552 14.02016 3.432 5.41112 3.432 2.98584 3.51472 51 57.66667

209 0 84 3 1 0 36.696 3.168 2 55.44264 4 3.168 15.32432 3.168 5.74376 3.696 3.03248 3.696 49.66667 60

210 0 63 2 1 1 31.152 3.872 2 57.8336 1 3.784 23.76 3.432 9.11328 3.872 5.34776 3.96 45 60.33333

211 1 72 3 1 0 45.76 3.696 2 75.73984 0 3.696 23.87968 3.168 3.69864 3.696 3.44256 2.904 95.33333 63.33333

212 1 81 3 1 0 34.14576 2.904 2 58.08352 0 2.64 14.25688 2.376 3.78048 2.904 2.98584 2.64 96 58.33333

213 0 34 3 1 0 40.04 3.168 2 61.16 0 3.168 19.44976 2.904 4.67984 3.52 3.38184 3.608 49.66667 62.66667

214 0 25 3 1 0 33 3.344 2 69.16888 0 3.432 17.35448 2.64 5.12776 3.784 3.17856 3.69248 72 66.33333

215 1 45 3 1 1 29.304 3.168 2 48.75288 0 3.168 13.21496 2.904 5.16208 3.168 2.95152 3.30792 60 68.33333

216 0 77 3 1 1 34.14576 2.64 2 60.72 3 2.64 18.65336 2.64 4.88664 2.64 2.6532 2.904 104.3333 74.66667

217 0 49 3 1 0 39.13448 5.368 2 70.30672 0 5.368 17.76368 4.224 5.73848 4.224 4.09728 3.784 72.66667 77

218 1 55 3 1 0 21.736 3.168 2 41.184 0 3.168 11.088 3.168 3.3396 3.168 1.32 3.168 88.33333 83.33333

219 1 33 3 1 0 38.544 3.344 2 60.456 0 3.256 14.97144 2.992 5.51232 3.5332 3.38184 3.168 54.33333 60

220 0 99 3 1 3 75.328 3.168 4 38.45688 0 3.696 13.46928 3.256 4.57688 3.696 3.38184 3.608 81 80.66667

221 0 75 3 1 1 37.664 3.432 2 56.5004 0 3.432 12.81104 3.168 4.114 3.29736 2.72008 3.32728 87 70.66667

222 1 64 3 1 0 31.856 3.696 2 62.30488 0 3.696 22.088 3.168 5.46656 3.696 3.44256 3.19264 59.33333 71

223 0 77 3 1 3 33.616 1.848 2 45.93688 0 1.848 14.09672 2.112 5.22016 2.112 3.432 2.2 60.66667 85.33333

224 1 81 3 1 0 22.07744 3.168 2 60.56424 0 3.168 32.01264 3.168 7.61376 3.168 NA 3.17152 52.33333 58.66667

225 1 79 3 1 1 79.464 3.9864 3 52.27288 0 3.96 33.8184 3.432 10.64184 3.96 5.39704 3.96 78.33333 67.33333

226 1 74 3 1 1 47.52 3.696 2 75.768 0 3.344 12.67288 3.168 4.5408 3.168 3.07824 3.08 77 58.33333

227 1 55 2 1 0 32.7404 3.52 2 56.41064 0 3.168 31.26904 2.904 9.11152 3.08 4.63232 3.5772 60.33333 62.66667

228 1 52 3 1 0 40.69824 3.696 2 55.088 1 3.432 31.48816 3.344 8.382 3.608 4.5364 4.24864 42 69.66667

229 1 79 3 1 1 48.84088 4.048 2 86.06576 0 3.96 21.12088 3.872 5.544 3.872 NA NA NA NA

230 1 54 3 1 0 44.63448 4.4 2 66.6292 0 4.488 42.504 4.488 8.33272 5.28 5.99016 5.192 60.66667 49.33333

231 1 55 1 1 0 26.7696 3.168 2 59.3912 0 3.168 18.55304 3.168 3.8588 3.168 2.7192 2.904 NA 62

232 1 58 2 1 0 58.344 3.18296 3 44.264 0 3.19792 21.648 2.64 7.27056 2.728 5.07936 3.97144 92.66667 83

233 0 66 2 1 3 36.57896 4.048 2 76.5952 0 4.048 27.016 4.136 11.21208 4.136 6.5208 4.15184 57.66667 77.33333

234 1 74 2 1 1 37.52672 3.784 2 63.82904 0 3.784 17.17672 3.696 7.656 NA NA NA 45.33333 NA

235 1 59 1 1 0 30.88448 2.112 2 56.05776 0 2.112 NA NA NA NA NA NA NA NA

236 1 78 3 1 1 47.53408 3.872 2 56.85152 1 3.872 26.40176 3.608 12.05864 4.048 6.4944 3.96176 98.66667 81

237 1 68 3 1 0 41.008 3.872 2 62.13856 0 3.872 17.25152 3.696 6.47592 4.224 3.61592 4.23456 51.66667 48.66667

238 1 81 3 1 3 39.8948 3.784 2 62.68152 3 3.784 35.47544 3.696 8.62488 3.64936 4.86816 3.5508 100 79.66667

239 0 65 3 1 0 35.992 3.61152 2 60.85904 0 3.52 14.25688 3.696 4.64464 3.696 3.03248 3.696 87.33333 71.33333

240 0 82 3 1 0 33.51656 4.488 2 57.2 1 4.224 15.97024 4.224 6.94584 2.552 3.564 2.87144 74 85

241 1 63 2 1 0 41.81408 3.784 2 76.18864 0 3.696 21.46144 3.52 8.34768 3.96 3.64144 3.96 64 71.66667

242 0 39 1 1 0 38.97784 3.608 2 53.68 0 3.696 14.25688 3.52 5.40144 3.696 3.07824 3.608 90.66667 67.66667

243 0 82 3 1 3 32.648 3.2692 2 52.37496 3 3.256 12.19592 3.168 6.44688 3.256 3.30968 3.256 87 54

244 1 83 3 1 1 26.87696 3.168 2 53.25848 0 3.168 16.38648 2.64 5.346 3.168 3.0096 3.168 50.33333 61.33333

245 0 67 1 1 1 49.3328 4.224 2 71.81592 0 3.872 20.768 3.344 5.28 NA NA NA 69.66667 0

246 1 82 3 1 1 32.61984 4.224 2 76.64888 0 3.872 25.5112 3.696 5.37856 4.136 4.37712 4.136 55 52.33333

247 0 80 3 1 0 40.392 4.136 2 53.19072 0 3.784 19.54128 3.256 9.63952 3.96 6.2084 3.73384 66.66667 54.33333

248 0 72 3 1 0 59.57776 4.05064 3 43.92608 0 3.696 22.44088 3.37656 6.98632 3.52 3.84648 3.5508 81.33333 64

249 0 74 3 1 3 40.568 3.608 2 56.59104 0 3.52 16.7816 3.256 5.13216 3.696 3.20848 3.696 61.66667 69

250 1 70 2 1 0 53.152 3.872 2 73.04088 0 4.4 38.01688 3.96 7.20808 4.312 4.29352 4.312 56.33333 75.33333

251 0 58 3 1 1 43.12 3.17152 2 59.66576 0 3.256 21.25112 3.17152 4.52848 3.344 2.48952 3.25952 70.33333 67.66667

252 0 78 2 1 1 58.784 3.96 3 41.096 0 4.048 23.49688 3.96 5.17264 4.488 2.50272 3.96 72.66667 77.66667

253 1 57 3 1 1 39.71704 4.224 2 59.686 0 3.96 15.06824 3.696 5.28 NA NA NA 96.66667 NA

254 1 31 1 1 0 35.57312 2.64 2 59.57776 0 2.728 0 2.112 4.43168 2.64 3.3396 2.64 NA NA

255 1 65 3 1 0 36.96088 3.168 2 58.60888 0 3.168 11.88 3.168 4.30584 3.344 2.64 3.08 46.33333 53.66667

256 0 65 3 1 1 44.39072 3.784 2 61.23744 0 3.696 21.66208 3.696 6.35976 3.784 3.51384 3.35104 56 59.33333

257 1 74 3 1 1 33.52624 3.344 2 54.13408 0 3.344 13.49304 3.168 4.51176 3.696 2.25456 3.432 54.33333 67.66667

258 0 42 2 1 0 37.46248 4.224 2 73.59704 0 3.70832 17.952 3.696 6.67744 4.224 2.99376 3.872 100.6667 70.66667

259 0 30 3 1 0 38.00544 4.752 2 59.0128 0 4.664 17.46624 4.224 5.9444 4.488 2.72184 4.4 52.66667 64

260 1 51 2 1 0 35.816 2.376 2 64.77944 0 2.112 14.6608 2.112 5.37768 2.376 3.27624 2.376 51 79.33333

261 1 37 2 1 0 57.32672 3.784 3 40.1016 0 3.696 16.19112 3.256 5.676 3.96 3.20848 3.696 53 65

262 0 52 3 1 0 37.97112 3.168 2 58.10992 3 3.168 21.64888 2.904 4.30848 3.168 3.07824 3.168 55.33333 60.33333

263 1 78 2 1 0 45.07448 3.608 2 55.12672 0 3.52 21.648 3.432 8.0432 3.608 3.432 2.904 76.66667 54.33333

264 1 61 3 1 1 31.416 3.168 2 53.94488 0 3.168 14.54024 3.168 4.8576 3.608 2.43408 2.992 60 70

265 1 62 3 1 1 39.08784 3.608 2 57.31792 0 3.608 14.81656 3.432 6.2128 3.608 3.19352 3.432 62.66667 65.33333

266 1 57 3 1 0 26.202 3.344 2 49.54752 0 3.256 11.09768 2.464 5.544 NA NA NA 54 0

267 0 48 2 1 0 27.84144 2.728 2 45.67288 0 2.728 21.50544 2.464 4.62968 NA 3.17856 NA 53 70.33333

268 1 77 2 1 0 26.69656 3.256 2 55.79112 0 3.168 15.14392 2.728 5.37856 3.15304 3.23928 2.992 58.33333 68.66667

269 1 68 3 1 1 30.976 3.168 2 57.82392 0 3.168 26.3384 3.168 10.15344 3.35896 5.40232 3.344 69 81.33333

270 0 62 2 1 1 43.11384 3.256 2 57.91896 1 3.168 16.94792 2.992 5.62936 3.608 2.43408 3.256 88.33333 67.66667

271 0 71 2 1 0 41.62664 4.664 2 63.21744 0 4.312 18.39464 4.224 3.17856 4.224 4.30848 4.224 88 82.33333

272 0 70 3 1 0 31.68 2.64 2 70.04976 0 2.64 11.18128 2.64 3.03248 2.64 2.45256 2.64 NA 72

273 1 37 1 1 0 41.096 3.256 2 65.032 1 3.344 17.02184 3.168 4.752 NA NA NA 67 0

274 1 88 3 1 0 34.56288 3.432 2 57.20352 0 3.256 17.336 3.168 4.03304 3.696 2.85648 3.168 56.66667 66.66667

275 0 58 1 1 0 38.69008 2.112 2 55.9812 1 2.112 NA NA NA NA NA NA NA NA

276 1 77 3 1 1 36.256 3.52 2 54.208 0 3.432 16.02304 3.256 4.95704 3.784 3.23928 3.608 58.66667 73.66667

277 0 54 3 1 0 27.25536 3.432 2 55.35728 0 3.608 16.93208 3.52 5.1964 3.52 2.5608 3.08 66.66667 76.33333

278 1 68 3 1 1 34.584 2.904 2 52.49024 0 2.904 13.22992 2.904 4.6376 2.904 2.43408 2.992 70.66667 63

279 0 64 3 1 0 27.324 3.432 2 57.93656 0 3.432 15.84088 3.168 4.75464 3.344 2.74824 3.344 52.33333 66

280 1 61 2 1 0 38.54224 3.344 2 64.34208 0 3.256 19.93728 3.168 6.97136 3.432 4.12984 3.72416 91.33333 62

281 0 64 3 1 0 37.77664 4.136 2 62.7088 0 4.048 29.14384 4.048 10.1552 4.048 5.6364 4.312 36.33333 59.33333

282 0 48 2 1 0 38.368 3.168 2 53.25496 0 3.168 14.1328 3.168 4.5716 3.344 2.76056 3.696 51.66667 60.66667

283 0 57 3 1 0 36.87288 3.96 2 58.73296 0 4.048 21.12 3.696 7.06024 3.96 4.15184 3.872 64.66667 66.33333

284 0 72 3 1 0 52.976 2.904 3 49.46128 0 2.992 14.5244 2.64 5.6408 3.168 3.27624 2.992 60.33333 70

285 0 67 3 1 0 33.088 3.344 2 47.19264 0 3.168 21.27136 2.904 5.39088 3.432 3.26128 3.26656 51.66667 60.66667

286 0 68 2 1 1 35.56432 3.256 2 48.488 0 3.256 17.90184 2.64 3.432 3.344 3.48832 3.344 55 60.66667

287 0 57 3 1 0 33.27544 2.904 2 47.16888 1 2.904 31.20216 2.64 11.75592 2.904 5.63112 3.79632 68.33333 80.33333

288 0 67 2 1 0 31.94664 4.224 2 50.30784 0 3.72064 15.05504 3.17152 5.6364 4.224 3.20848 4.224 72.66667 69

289 0 41 3 1 0 60.00632 3.168 3 42.41776 0 3.08 18.568 NA NA NA NA NA NA NA

290 1 76 2 1 0 52.976 4.576 3 42.152 0 4.136 21.27224 3.784 6.94144 4.048 3.5508 4.048 102.3333 57.66667

291 1 36 1 1 0 35.57224 3.46192 2 60.34512 0 3.432 28.57888 3.168 8.3776 3.344 3.85792 3.2956 90.66667 61.66667

292 0 28 2 1 0 37.26272 3.168 2 56.584 0 3.256 23.60688 2.992 4.88488 3.168 2.77024 2.992 75.33333 63.33333

293 0 42 2 1 0 30.46208 2.64 2 63.36264 0 2.64 15.15536 2.64 4.88488 2.64 3.7576 2.816 50.66667 62.33333

294 1 55 3 1 0 39.072 3.70832 2 61.05 0 3.52 15.22488 3.432 3.51912 3.432 2.7192 3.432 53.66667 71

295 0 35 3 1 0 40.92 3.872 2 57.86616 0 3.696 15.4484 2.992 4.62264 3.96 2.26072 3.6476 70.66667 76.66667

296 1 40 3 1 0 42.97216 4.136 2 58.08704 0 3.96 27.104 3.872 8.6372 3.872 2.48952 3.63528 64.66667 66

297 1 62 2 1 0 44.97064 3.608 2 28.53048 0 3.696 27.70152 3.52 8.1312 3.696 2.32496 3.784 46.66667 64.66667

298 1 61 3 1 0 47.10992 3.872 2 66.94248 3 3.696 16.18672 3.52 4.10872 3.784 2.64 3.784 0 66
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299 0 64 3 1 0 41.84752 3.52 2 59.4132 0 3.608 32.62072 2.904 8.79384 3.696 3.828 3.52 63.33333 66

300 1 67 3 1 1 41.11536 3.696 2 71.07496 0 3.432 21.92168 3.35896 6.0984 3.696 2.64 3.322 64.66667 71

301 1 37 3 1 0 40.51432 4.224 2 76.76504 0 3.96 29.9948 3.96 7.58032 3.872 4.68952 3.7928 104 80.33333

302 0 43 2 1 0 74.09688 4.84 3 81.88224 0 4.664 37.25216 3.96 8.184 NA NA NA 58 61.33333

303 1 34 3 1 0 43.8108 3.696 2 69.01224 0 3.18296 19.81232 3.36248 7.56448 3.432 3.30792 3.256 67.33333 84.33333

304 1 75 3 1 0 36.71184 3.168 2 61.39232 0 3.168 25.18824 2.904 5.81592 2.904 4.64992 3.344 70.66667 57.33333

305 0 66 3 1 0 45.232 3.69952 2 51.6648 0 3.52 15.26976 3.256 4.02864 3.71184 2.43408 2.816 44.66667 58.33333

306 1 26 1 1 0 47.68192 3.784 3 34.364 0 3.344 19.72432 3.52 6.99688 3.608 4.07704 3.608 52 75

307 0 26 1 1 0 38.544 4.224 2 54.64888 0 3.25952 25.69776 3.432 7.392 NA NA NA 65.66667 NA

308 0 81 3 1 0 38.7684 3.872 2 50.52344 0 3.784 29.54864 3.696 5.32312 4.224 2.55376 3.76112 82.66667 58.33333

309 1 83 3 1 1 39.18816 3.784 2 52.00976 0 3.96 27.72 3.168 7.79416 3.52 4.53112 3.52 71.66667 73

310 1 53 3 1 0 44.968 4.576 2 62.53016 0 4.224 31.32536 3.696 7.17464 4.4 4.884 4.4 72.66667 95

311 0 28 3 1 0 45.056 4.224 2 73.2424 0 4.048 34.08944 3.87464 13.86176 3.88608 6.59472 4.28032 96 83.66667

312 0 73 1 1 0 0 2.64 2 70.39032 0 2.64 17.29464 2.64 5.41376 2.64 3.476 2.464 81.66667 74.33333

313 0 40 3 1 0 43.58376 3.872 2 57.90752 0 3.4452 16.23248 3.168 4.35336 3.432 2.71216 3.344 84 84.66667

314 1 77 3 1 0 41.37672 4.36656 2 81.78192 0 4.6244 33.3388 4.224 10.56264 4.752 5.97256 4.576 66.33333 73

315 0 85 3 1 1 37.01632 3.168 2 63.34856 1 2.904 31.42216 2.904 6.7452 3.168 5.20608 3.08 69.33333 84

316 1 62 2 1 0 36.15128 4.136 2 55.39776 0 3.784 26.02512 3.432 3.80336 3.608 5.65312 4.312 54 69.33333

317 1 24 3 1 0 38.92152 3.696 2 58.34752 0 3.696 20.59728 3.256 NA NA NA NA NA NA

318 0 56 2 1 1 29.00568 3.784 2 70.94208 3 3.52 18.656 3.168 5.808 3.168 NA NA NA NA

319 0 75 3 1 0 35.1824 3.344 2 56.28216 0 3.43552 25.696 3.256 6.47328 3.432 2.12784 3.432 48.66667 68.33333

320 1 68 3 1 0 72.29552 3.168 4 30.53688 0 3.168 12.21088 3.08 5.6628 3.08 3.20848 3.08 61 84.66667

321 1 69 3 1 0 39.36152 4.048 2 65.648 0 3.96 27.63376 3.52 5.96552 3.96 3.23928 3.96 76.33333 70

322 0 81 3 1 1 45.64384 4.928 2 74.51752 1 4.66928 45.5708 3.96 11.76736 5.016 5.6628 5.104 107.3333 69.66667

323 0 79 3 1 3 42.4468 3.52 2 56.35872 0 3.608 23.5708 2.992 4.06384 3.25952 2.43408 3.68896 60.33333 67.33333

324 1 53 3 1 0 48.0832 4.048 2 82.5616 0 3.79632 19.09688 3.168 5.17 3.696 3.05536 3.696 79.33333 70.33333

325 1 73 3 1 1 43.27312 4.048 2 56.62712 0 3.696 14.79104 3.344 5.73936 3.696 2.36016 3.696 72.33333 59.33333

326 0 65 2 1 1 48.5144 3.784 2 62.4052 0 3.696 15.57776 3.344 5.42784 3.872 2.98232 3.872 70.33333 73.66667

327 1 58 2 1 1 41.81144 3.608 2 61.04384 1 3.344 15.87784 3.168 5.016 3.52 1.89112 2.816 62.66667 71.66667

328 0 64 2 1 0 37.928 3.696 2 53.68 0 3.256 22.70576 3.168 6.60704 3.608 NA 3.608 NA NA

329 1 66 3 1 1 41.81672 4.136 2 79.56872 0 3.96 29.68152 3.696 4.75992 4.224 1.94392 4.24864 59.66667 77

330 1 47 1 1 1 32.736 3.872 2 66.50072 0 3.79632 28.84024 3.872 6.732 3.872 3.80952 3.872 48.33333 70.33333

331 1 62 3 1 0 34.46608 4.488 2 59.99576 0 4.048 30.2456 3.21552 8.8176 3.88432 5.09872 4.136 53.66667 76.66667

332 0 75 3 1 1 21.91288 3.696 2 51.55568 1 3.696 13.46488 3.256 4.93064 3.696 2.2132 3.696 75.66667 70.33333

333 1 75 3 1 1 26.97464 3.08 2 49.36976 0 3.256 16.3768 3.168 5.544 NA NA NA 52.33333 NA

334 1 63 3 1 1 34.0604 3.96 2 59.928 0 3.784 12.50832 3.608 5.93208 3.96 2.26072 3.96 107.6667 72.66667

335 0 63 1 1 1 34.04808 2.992 2 55.01672 0 2.992 18.4404 2.904 8.79032 3.08 2.74296 3.08 81.33333 70.33333

336 1 41 1 1 0 43.07424 4.4 2 66.74184 0 3.872 16.42256 3.696 7.28904 4.136 2.84768 3.82096 72.66667 71.66667

337 0 42 1 1 1 69.49888 4.312 3 50.49792 0 3.96 14.12576 3.784 5.72176 4.048 2.32056 3.696 60.33333 68.33333

338 1 58 3 1 0 46.97264 3.52 2 70.40352 1 3.696 11.97856 3.52 4.3472 3.608 1.8788 3.168 68.66667 78.66667

339 0 39 3 1 0 50.424 4.576 2 79.904 0 4.664 22.44 3.696 7.80384 4.488 3.7884 4.488 79.66667 62.66667

340 0 72 2 1 1 52.98392 3.608 3 46.38568 0 3.696 13.58016 3.344 3.50592 3.608 2.22288 2.33112 69 64

341 0 28 3 1 0 27.33368 3.256 2 49.72 0 2.904 12.40888 2.904 4.3296 3.256 2.12784 3.08 84.33333 74.66667

342 1 56 2 1 0 28.42664 2.904 2 47.608 0 3.08 12.9404 2.992 5.40144 3.08 2.72184 3.168 77 75.66667

343 0 10 2 1 0 24.77288 3.43552 2 45.37632 0 3.344 15.73616 3.168 6.63872 3.256 3.34664 3.432 88.33333 81.33333

344 1 63 1 1 1 36.94152 2.992 2 49.64608 0 2.64 11.88528 2.64 4.3824 2.64 2.53704 2.64 104.6667 73

345 0 59 1 1 0 24.99552 2.728 2 52.41544 0 2.728 13.2 2.64 3.20848 2.64 1.86648 2.64 42.66667 60

346 1 78 3 1 1 33.32472 3.784 2 60.896 0 3.608 17.5428 3.608 5.95056 3.96 3.50592 3.8236 70.33333 72

347 1 63 3 1 0 46.21496 4.136 2 67.32176 0 3.96 19.09776 3.608 9.0244 3.872 3.51472 4.224 74.66667 67.66667

348 1 71 2 1 0 40.70616 3.52 2 61.87368 0 3.52 22.54384 3.344 6.41608 3.52 3.17856 3.344 73.33333 69.66667

349 0 55 2 1 1 49.30552 3.872 2 57.94184 0 3.872 15.88488 3.696 5.70328 3.96 2.8116 3.872 72.33333 69.66667

350 0 80 3 1 3 39.27088 3.256 2 50.8156 0 3.168 18.23008 2.816 6.43192 3.08 2.75088 3.256 64.66667 66.66667

351 0 62 3 1 0 29.2556 3.608 2 58.97936 0 3.344 20.50576 3.168 6.78656 3.256 3.98288 3.48832 61.66667 66.66667

352 1 59 3 1 0 46.72712 4.928 2 75.88768 0 4.752 18.21952 4.752 6.98632 4.752 2.64 4.928 66.33333 66.66667

353 1 51 3 1 0 39.63872 1.848 3 41.45944 0 1.848 NA NA NA NA NA NA NA NA

354 0 50 2 1 0 47.71536 4.048 2 76.11824 0 3.872 18.48264 3.696 7.25648 4.048 2.85648 3.872 64.33333 65.33333

355 1 81 3 1 0 48.04976 3.96 2 88.7084 0 3.784 23.364 3.696 6.38968 4.224 3.828 4.224 100.6667 65.66667

356 0 60 2 1 1 49.61088 3.872 2 69.28768 0 3.872 19.53688 3.696 6.40112 3.872 3.32904 3.696 63.33333 64.33333

357 0 45 3 1 0 35.92072 3.608 2 56.51008 0 3.432 13.2 3.344 3.20056 3.52 2.2088 3.52 64 91.66667

358 1 62 3 1 0 43.208 3.872 2 85.56064 0 4.048 26.18968 3.696 8.04408 3.872 3.44256 4.048 75.66667 74

359 0 38 3 1 0 39.82088 3.168 2 61.78128 0 3.168 13.99288 3.08 3.56664 3.168 3.24632 2.992 64.66667 71

360 1 47 2 1 0 39.18024 3.344 2 60.29144 0 3.256 15.07968 3.168 5.41376 3.256 2.98584 3.168 65 70

361 1 49 2 1 0 47.5904 2.904 4 41.27728 0 2.904 21.12088 2.64 6.4504 2.904 3.17856 2.992 65.66667 68.33333

362 1 72 3 1 0 34.1352 3.256 2 55.352 0 3.168 15.84 2.904 4.6992 3.256 2.71216 2.816 113 78

363 1 56 3 1 0 33.4444 3.08 2 30.36 0 2.816 13.20264 2.728 3.58072 2.816 2.36984 3.168 63.33333 81.33333

364 1 75 3 1 0 31.67032 2.64 2 54.56264 0 2.64 12.77232 2.552 2.80632 2.64 1.71688 2.64 63.66667 73

365 1 27 1 1 0 64.08424 3.872 3 47.62384 0 3.784 16.2228 3.696 4.92008 3.784 2.82304 3.784 83.33333 90.33333

366 0 46 1 1 0 29.64544 2.904 2 49.81328 0 2.64 11.88528 2.64 4.05856 2.376 1.95624 2.464 68 86.33333

367 0 78 3 1 0 33.02904 2.992 2 53.59992 0 2.904 21.57144 NA NA NA NA NA NA NA

368 0 56 1 1 0 30.36 3.432 2 46.9876 0 3.432 20.86392 3.08 9.878 3.256 3.828 3.168 97.33333 73.66667

369 1 73 3 1 0 38.29936 3.608 2 55.88792 0 3.344 12.68696 3.168 3.8676 3.696 2.12784 3.96 71 73.66667

370 0 84 3 1 0 42.25496 3.96 2 66.79728 0 4.048 22.3432 3.96 6.44864 3.96 3.26832 3.872 95.66667 82.33333

371 0 67 3 1 0 36.21552 4.048 2 69.26832 0 3.784 27.544 3.344 5.3328 3.872 2.47104 3.872 51.33333 58.66667

372 0 85 3 1 0 38.96816 3.256 2 60.33016 1 3.168 18.76072 3.168 5.70944 3.344 2.81424 3.344 58.33333 65.66667

373 0 47 1 1 1 29.97456 3.168 2 58.78048 1 3.168 13.20176 2.64 3.51736 3.168 2.00904 3.168 60.66667 78.66667

374 1 73 2 1 0 0 3.696 2 60.59592 0 3.344 25.80424 2.816 9.05696 3.344 3.79984 3.344 48.33333 75.33333

375 0 58 2 1 0 48.23192 4.488 2 75.5392 0 4.488 18.3656 4.224 6.77336 4.224 2.99376 4.16592 57.66667 65.66667

376 1 57 3 1 0 37.2944 3.96 2 70.15888 0 3.608 29.04 3.344 8.0652 3.432 4.05504 3.5596 102.3333 84

377 0 41 3 1 0 42.42744 4.048 2 69.982 0 3.96 22.45496 3.96 6.61584 3.96 3.96 3.696 55.33333 65

378 0 20 3 1 0 41.52896 3.608 2 56.76088 0 3.52 24.55992 3.432 9.58936 3.608 5.11808 4.05768 92.66667 81.33333

379 1 56 2 1 0 34.48984 4.4 2 63.51928 0 3.784 24.99728 3.168 7.74488 3.872 5.78512 4.048 89.66667 64.66667

380 1 47 3 1 1 45.41416 3.608 2 71.91536 1 3.52 26.57776 3.168 5.6628 3.608 4.42992 3.85968 61.66667 68.33333

381 0 35 1 1 1 42.42304 3.608 2 60.78688 1 3.608 25.6168 2.992 5.71296 3.52 4.05416 3.256 53.66667 80.66667

382 0 76 3 1 3 32.64624 3.256 2 48.08232 0 3.344 22.96888 3.256 7.24856 3.344 3.36072 3.256 62 78.33333

383 1 46 1 1 0 62.81792 3.256 3 56.56992 0 3.168 16.2492 3.168 4.88664 3.256 3.75144 3.432 91.66667 74.33333

384 1 68 3 1 0 36.7928 2.992 2 50.6528 0 2.904 15.06824 2.552 3.85 3.08 2.56256 2.904 77.33333 83

385 0 76 2 1 1 38.45688 3.784 2 55.37576 1 3.696 14.1944 3.52 4.93064 3.784 3.52528 3.73912 91.66667 84.33333

386 1 61 1 1 0 46.7676 3.872 2 71.44896 1 3.696 26.664 3.08 5.92064 3.52 4.90776 3.64672 75.33333 72.33333

387 1 31 2 1 0 48.50384 4.4 2 72.1644 0 4.488 30.91792 3.96 8.0564 4.488 5.6628 4.84352 84.66667 46.33333

388 1 52 3 1 0 33.32736 2.64 2 56.36752 0 2.64 12.06832 2.64 4.18088 2.64 2.26072 2.7676 66.33333 68

389 0 68 1 1 1 33.66616 3.256 2 50.16088 1 3.344 20.5964 2.9084 7.29344 3.256 4.02864 3.5508 52.33333 59.33333

390 0 64 3 1 0 32.66472 4.136 2 55.94424 0 3.872 23.88408 3.256 7.49144 3.608 4.26272 4.41936 43.66667 54.66667

391 0 82 3 1 1 48.75288 3.872 2 59.84616 0 3.784 15.84 3.696 5.43136 3.872 2.80632 3.344 66.33333 79.66667

392 1 72 3 1 3 39.62992 3.784 2 62.744 0 3.872 14.52352 3.696 6.91416 3.784 4.05416 3.608 60.33333 64.33333

393 1 31 1 1 0 55.37048 4.05064 2 67.67464 0 3.872 30.09776 3.52 9.37376 3.872 5.37152 4.30848 68 64.33333

394 0 62 3 1 0 33.08008 2.904 2 61.69064 0 2.904 0 2.64 NA NA NA NA 71 NA

395 1 41 1 1 0 34.38952 2.64 2 69.718 0 2.64 0 2.112 8.184 NA NA NA 68.33333 NA

396 0 63 2 1 1 34.31208 3.52 2 61.952 0 3.432 15.33224 2.904 5.65928 3.52 3.07824 3.23488 66.33333 67.33333

397 1 72 2 1 1 46.62152 4.136 2 74.7032 0 4.048 32.64712 3.344 7.656 3.344 5.324 3.40824 66.33333 75.66667

398 0 69 3 1 1 36.98552 3.168 2 56.6456 0 3.168 10.57848 3.168 5.51232 3.168 2.43408 3.78488 50.33333 58.33333

399 0 71 3 1 3 46.60656 4.312 2 66.26488 0 3.784 29.57152 3.784 8.55448 4.048 5.41728 5.28 66.66667 63.33333

400 0 58 2 1 0 24.13048 2.64 2 43.00472 0 2.64 NA NA NA NA NA NA NA NA
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401 1 64 2 1 3 46.0064 3.96 2 68.0108 0 3.696 29.23712 3.608 10.62248 3.608 7.44656 3.61416 91.66667 70.33333

402 0 80 3 1 1 42.2312 4.312 2 63.2412 0 3.62032 30.8 3.696 10.38488 3.96 5.58448 4.048 70.66667 61.66667

403 0 80 3 1 1 65.824 4.048 3 44.704 0 3.784 11.61688 3.696 4.31904 3.96 2.69544 3.784 54.66667 57

404 1 52 2 1 0 28.03416 3.52 2 53.504 0 3.432 22.70488 3.168 7.71144 3.52 4.092 3.5992 69.33333 61.66667

405 1 65 3 1 0 31.61136 3.256 2 57.2968 0 3.168 12.69136 3.168 3.8676 3.256 2.6136 3.256 55 75.66667

406 1 67 2 1 4 28.63872 3.08 2 53.15728 4 2.728 22.05808 2.64 8.55448 3.168 5.43488 3.608 84.66667 76.33333

407 0 65 3 1 3 42.47936 4.136 2 69.608 0 3.784 19.27288 3.696 5.66368 4.136 0 0 88.33333 79

408 1 81 3 1 1 24.35312 3.168 2 72.17848 1 3.08 16.24216 2.64 5.75344 2.904 4.37976 2.86528 62.66667 62.66667

409 1 37 2 1 0 44.56056 4.224 2 81.2416 0 3.784 27.984 3.696 7.656 NA NA NA NA NA

410 0 45 3 1 1 52.74192 4.136 2 68.91456 0 4.136 18.23976 3.784 6.38528 3.784 3.5508 3.08 67.66667 62.33333

411 1 36 2 1 0 NA NA 2 0 0 2.64 21.66296 2.64 8.23504 2.64 4.52584 3.08 63 67.66667

412 0 53 3 1 1 49.66632 3.784 2 57.18768 0 3.608 14.31496 2.64 7.392 NA NA NA 62.33333 NA

413 1 72 2 1 0 33.352 4.136 2 54.0056 0 3.96 21.27752 3.608 9.63336 3.52 6.66248 3.52 64.33333 63.33333

414 1 75 3 1 0 53.7724 4.4 2 69.63176 0 4.136 39.78392 4.224 11.73304 4.224 5.68392 4.224 52.66667 70.66667

415 1 45 2 1 0 41.07752 3.696 2 67.50568 0 3.344 24.926 3.168 8.07928 3.696 0 3.696 100.6667 69.33333

416 0 42 1 1 0 42.16168 4.048 2 60.38824 0 4.136 26.42288 3.62032 9.10888 3.872 4.9148 3.872 53 63.33333

417 1 49 3 1 1 25.85704 3.08 2 50.05264 0 2.64 21.65064 2.64 7.44656 3.08 4.08848 3.168 72.33333 74.66667

418 1 45 3 1 0 48.73704 3.96 2 62.39376 0 3.97144 30.89152 3.96 8.79824 3.872 5.76312 3.86144 76.66667 68.66667

419 1 64 2 1 1 32.17632 3.872 2 58.96264 0 3.784 26.41584 3.432 10.9516 3.872 6.18552 4.576 73.33333 77

420 0 43 3 1 0 70.33488 3.784 3 59.18792 0 3.52 25.34576 3.344 9.8824 3.432 5.59416 5.72 50.33333 68

421 1 65 2 1 0 31.34384 2.728 2 48.63672 0 2.904 18.12184 2.64 4.22664 2.64 3.74528 3.168 106.3333 61

422 1 22 2 1 0 53.16168 4.224 3 51.57416 0 4.224 37.75552 4.224 NA NA NA NA 63.33333 NA

423 1 59 3 1 0 32.03552 3.608 2 59.76608 0 3.34752 22.53768 3.256 8.25 3.608 4.58392 4.752 64.66667 70

424 1 36 3 1 0 46.64704 4.136 2 64.06752 0 3.87552 26.58656 3.784 9.4644 3.96 5.1084 3.96 58.66667 66.66667

425 0 85 3 1 0 40.93848 3.784 2 52.10128 1 3.872 27.23072 3.696 7.50288 3.696 4.99224 3.696 68.66667 72.33333

426 0 35 3 1 0 41.888 3.696 2 68.46664 0 4.048 27.632 3.696 11.088 4.224 NA 4.224 NA NA

427 1 78 3 1 3 36.8104 3.08 2 58.35456 1 3.256 27.86784 2.904 5.67512 3.696 4.906 3.696 45.33333 71.66667

428 0 69 3 1 1 32.00384 3.52 2 45.672 1 3.256 13.992 2.992 5.4384 3.432 3.05888 3.432 NA 75.33333

429 1 73 3 1 0 37.61032 4.312 2 64.856 0 4.22664 14.78488 3.784 5.28 4.224 3.31496 4.224 69.66667 71.66667

430 0 74 3 1 1 36.20232 3.696 2 49.192 0 3.69952 20.06488 3.344 4.35864 3.71184 2.48952 2.816 59.66667 65

431 1 28 3 1 0 40.04792 3.168 2 53.70376 0 2.728 17.95288 2.288 2.6004 2.64 1.89112 2.64 77.66667 64.66667

432 0 77 3 1 1 33.55176 3.168 2 50.64488 0 3.08 17.072 3.08 NA NA 3.22344 0 55.66667 NA

433 1 73 3 1 0 27.01776 2.728 2 52.228 1 2.904 19.4172 2.552 4.82504 3.08 3.26568 2.816 66.66667 68.66667

434 1 79 3 1 1 32.66736 3.344 2 55.61776 1 3.168 12.408 2.64 5.18144 3.168 2.55376 2.728 55.33333 60.66667

435 0 46 3 1 0 49.24744 4.136 2 53.99768 0 3.872 10.82928 3.52 3.10904 4.136 2.25456 2.78344 46.33333 59.66667

436 0 17 1 1 0 41.33712 3.696 2 57.29328 0 3.696 19.59584 3.696 6.21544 3.696 3.51472 3.168 69.33333 72.66667

437 1 71 3 1 0 42.4952 3.784 2 64.51192 0 3.344 19.53688 3.168 5.63112 3.256 3.22872 3.168 66 68.33333

438 1 57 3 1 0 42.32096 3.784 2 60.81504 0 3.256 17.26208 2.992 4.9192 3.696 2.49392 3.608 83.33333 67.33333

439 0 65 3 1 1 42.07896 2.64 2 47.57016 1 2.64 14.08616 2.552 4.27592 2.552 2.49392 2.464 87.33333 60.33333

440 1 77 3 1 1 30.04496 2.64 2 50.33776 0 2.64 10.56088 2.552 NA NA 2.5212 2.464 50 NA

441 0 64 3 1 0 29.19312 2.376 2 42.06488 0 2.2 18.33304 2.376 3.8676 2.64 1.95624 2.6136 68.66667 60.66667

442 0 37 1 1 0 28.55072 2.64 2 55.62128 0 2.64 10.56 2.112 3.432 2.904 2.47104 2.2 70.66667 73.66667

443 0 32 2 1 0 32.7712 2.728 2 61.99072 1 2.728 15.68072 2.64 6.19872 2.112 3.20848 2.376 63.33333 61

444 1 35 3 1 0 49.21928 2.904 3 32.7448 0 2.376 15.15888 2.376 4.3164 2.376 3.80688 2.552 58 62.33333

445 1 71 3 1 0 28.43896 2.64 2 53.51104 0 2.376 12.40888 2.376 4.23456 2.64 2.6136 2.2 74.33333 61

446 0 70 1 1 0 33.35464 4.136 2 56.58752 1 3.784 26.21784 3.52 6.996 3.872 3.7884 5.632 58.66667 59.66667

447 1 67 3 1 0 34.14048 2.728 2 57.99376 0 2.728 10.64888 2.376 4.5716 2.728 3.01752 2.288 72.33333 72.66667

448 1 70 3 1 0 42.95456 3.52 2 31.94576 0 3.432 17.688 3.432 5.30112 0 3.17856 3.256 44.66667 0

449 0 31 3 1 0 38.36888 4.576 2 55.15224 0 4.488 22.792 4.136 9.24 4.136 3.17856 3.50768 61.66667 59.66667

450 0 38 2 1 0 36.1152 3.872 2 73.49848 0 3.872 19.01064 3.696 NA NA NA NA 64.33333 NA

451 0 65 3 1 1 37.02776 3.872 2 56.94304 0 3.872 16.63552 3.696 5.016 0 2.78432 4.53112 0 61

452 1 33 1 1 0 25.28504 2.816 2 42.15552 0 2.816 18.74488 2.552 8.62664 2.816 3.3044 3.17152 100 59.33333

453 0 55 3 1 0 38.66544 3.96 2 55.53328 0 3.784 13.29592 3.696 5.17528 3.872 2.57664 3.872 62 77

454 0 58 1 1 0 29.1632 3.168 2 53.87888 0 3.168 11.52096 2.552 4.40088 3.168 2.7676 3.08 109 69.33333

455 1 69 3 1 0 44.52976 3.696 2 52.7252 0 3.696 12.40888 3.168 4.33488 3.608 3.01752 3.608 62.66667 55.66667

456 0 46 2 1 0 42.76536 3.872 2 60.1128 0 4.048 14.25776 3.696 6.864 3.784 3.81304 3.784 55.33333 0

457 1 76 3 1 0 30.7384 3.256 2 52.9012 0 3.168 12.93688 2.992 4.93152 3.344 3.05536 3.608 95.33333 70

458 1 41 2 1 0 31.85424 3.872 2 57.992 0 3.608 17.688 3.608 8.976 3.608 4.30848 3.696 109.6667 72.66667

459 1 44 2 1 0 23.1924 2.904 2 46.60304 0 2.728 NA NA NA NA 3.8676 NA NA NA

460 1 38 2 1 0 39.5956 3.608 2 71.8256 0 3.608 24.288 3.168 6.72584 3.52 4.28032 3.432 68.66667 60.33333

461 1 40 1 1 0 30.16816 3.344 2 58.79984 0 3.344 24.552 3.168 8.184 3.168 4.35864 3.168 54.33333 67.66667

462 1 86 2 1 0 22.1892 3.52 2 52.448 3 3.168 21.12704 2.552 8.97688 3.168 5.20256 3.168 65.66667 68.66667

463 1 72 3 1 1 39.15736 3.256 2 72.47944 0 3.256 39.072 3.08 NA NA NA NA 55.33333 55.66667

464 0 66 3 1 0 35.93304 3.872 2 52.1708 0 3.432 13.46488 3.344 5.544 3.608 2.83976 3.52 94.33333 64.66667

465 0 66 3 1 0 22.2992 1.936 2 43.0364 0 1.848 16.10664 1.848 5.59944 1.848 3.79984 2.20792 81 76.66667

466 1 76 3 1 1 32.92784 3.256 2 44.968 1 2.992 21.75184 2.816 9.05696 3.08 4.14568 3.0888 96.33333 60.33333

467 0 84 3 1 1 44.06512 3.784 2 69.69952 0 3.872 20.32976 3.696 10.648 4.224 6.688 4.312 NA NA

468 1 31 2 1 0 27.918 3.168 2 41.84048 0 3.08 16.5088 2.728 5.28176 2.816 3.23664 2.816 62.66667 52.33333

469 1 51 1 1 0 52.09424 4.224 2 92.92976 1 4.224 21.26696 3.696 8.448 4.224 3.3 4.4 58.66667 57.66667

470 1 78 3 1 1 35.37952 3.52 2 52.0124 0 3.344 27.456 3.432 9.07456 3.52 5.33456 3.696 66 63.33333

471 0 70 3 1 3 40.20544 3.872 2 52.31072 0 3.608 25.87288 3.52352 7.92 3.96 4.60416 4.60416 57.33333 56

472 1 78 3 1 1 49.87312 5.104 2 60.434 1 5.104 17.68976 4.488 5.11104 4.664 2.75088 4.576 63.66667 74.33333

473 1 59 2 1 0 39.85696 3.256 2 59.40264 0 3.08 29.57152 2.552 9.15288 3.08 4.80744 3.168 53.66667 61.33333

474 0 43 1 1 0 54.91288 5.28 2 89.90872 0 5.28 48.3164 5.28 11.7964 5.2976 6.38616 5.28 53.66667 61.66667

475 1 42 1 1 0 43.44912 3.168 2 82.11984 1 3.696 19.69352 3.168 4.61208 3.696 3.75232 3.696 88.66667 80.66667

476 0 45 3 1 1 44.94424 4.136 2 64.92112 0 3.872 19.94872 3.784 NA 3.784 3.696 3.70656 81.33333 56.33333

477 1 15 3 1 0 47.11608 4.4 2 77.25784 0 4.312 19.29576 3.608 5.41728 4.136 3.90896 4.312 51.66667 61.66667

478 0 60 2 1 0 55.00968 3.52 4 53.00944 0 3.256 29.04 3.256 10.12352 3.168 6.68976 3.168 59.66667 62.33333

479 1 59 3 1 0 37.11576 3.18296 2 63.54216 0 3.256 18.7704 3.168 4.3692 3.696 3.19352 3.26304 64.33333 60.33333

480 1 54 1 1 1 43.1068 4.312 2 56.31472 0 3.872 25.61328 3.608 7.57592 4.224 4.00928 3.87904 59.66667 62.66667

481 1 63 3 1 0 48.774 3.432 2 82.74112 0 3.432 29.91648 3.432 12.79344 3.344 7.4492 3.168 57.66667 56.66667

482 1 73 3 1 1 37.09112 4.224 2 59.49064 1 4.136 30.008 3.432 11.1716 4.136 4.54608 4.28032 82 60.66667

483 1 77 3 1 3 38.77808 3.608 2 45.19416 3 3.608 20.504 3.168 5.28 3.432 2.75088 3.256 57.66667 64.66667

484 1 72 3 1 1 41.70848 4.84 2 68.02752 0 4.224 27.28 3.608 6.22336 3.96 3.19352 3.784 54.33333 61.33333

485 1 55 2 1 1 27.9444 3.52 2 60.71648 1 3.08 24.024 2.816 8.64512 3.432 4.12984 3.344 54.33333 54.66667

486 1 49 2 1 0 32.27664 3.872 2 57.35928 0 3.432 27.874 2.992 6.864 3.52 4.53112 3.47688 52 60

487 1 29 2 1 0 40.23536 4.224 2 72.952 0 4.224 27.192 3.7576 NA NA NA NA NA NA

488 1 77 2 1 4 45.056 3.96 2 68.816 4 3.608 24.288 3.608 7.1808 3.872 2.64 3.872 56 60

489 1 72 2 1 0 40.48 2.904 2 56.32 0 3.256 14.784 2.816 3.96 3.256 3.96 3.2076 43.33333 49

490 1 60 2 1 0 44.088 0.792 2 72.248 0 0.792 17.952 0.792 5.808 0.792 5.544 0.792 52 61

491 0 33 1 1 0 55.792 3.872 3 44.704 4 3.96 28.512 3.52 3.96 3.696 3.168 3.61328 50.33333 75

492 0 81 3 1 1 37.58744 3.168 2 58.08 1 3.168 14.52 3.168 3.96 3.168 3.168 3.168 50 61

493 1 59 2 1 0 NA NA 2 48.69392 0 2.728 22.44 2.288 7.656 2.816 3.696 2.816 107 57

494 1 71 3 1 0 39.16 2.904 2 45.584 0 3.256 22.44 2.904 7.04 2.992 4.224 2.94712 51.66667 61

495 0 81 3 1 3 34.69048 3.52 2 47.17416 0 3.432 20.60784 3.168 6.55424 3.168 4.488 3.168 67.33333 57.66667

496 0 59 2 1 1 49.90656 3.784 2 63.82112 0 3.696 20.3324 3.52 5.31168 3.696 4.224 3.696 55 58.66667

497 1 81 2 1 0 39.03856 2.904 2 58.25688 0 2.904 NA NA 5.544 NA NA NA NA NA

498 1 57 3 1 3 40.61904 3.872 2 51.21864 0 3.608 19.536 3.608 7.128 3.73648 3.696 3.73648 50.33333 60

499 0 53 3 1 1 42.19424 3.168 2 64.43096 4 3.168 13.81776 3.168 4.35072 3.168 3.696 3.168 44 47.33333
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500 1 68 2 1 0 43.38752 4.048 2 61.6088 0 3.872 18.89448 3.696 8.6592 3.96 5.3856 3.872 54.66667 0

501 0 43 1 1 1 74.90824 3.608 5 39.65104 0 3.52 16.70328 3.256 5.9444 3.608 4.30848 3.608 75.33333 54

502 0 81 1 1 1 48.48536 3.872 2 98.8328 4 3.52 21.79848 3.168 5.4032 3.696 3.564 3.696 0 67.33333

503 0 66 1 1 0 44.0132 3.256 2 75.41688 0 3.168 22.61688 3.168 7.76688 3.168 4.224 3.168 57.66667 65.33333

504 0 32 3 1 0 58.27624 4.312 3 56.144 0 4.488 NA NA 8.184 4.488 NA 4.4396 49 NA

505 1 45 1 1 0 31.26376 3.52 2 58.3484 0 3.344 25.75232 2.992 13.52912 2.904 4.4176 2.904 107.6667 59.33333

506 1 54 1 1 0 NA NA 2 64.43448 0 3.96 25.62912 3.696 7.25384 3.696 5.07672 3.696 50.66667 56.33333

507 0 37 1 1 0 NA NA 2 62.77656 0 3.256 30.36 3.256 6.69768 3.432 5.19728 3.432 49.66667 62.66667

508 1 57 2 1 0 27.55544 3.432 2 48.28032 0 2.992 25.18648 2.64 7.05584 3.432 5.20608 3.432 55.33333 55

509 1 67 3 1 0 29.68064 3.53672 2 55.462 0 3.52 25.52264 3.17152 6.336 3.168 4.488 3.168 52.66667 61

510 1 84 2 1 0 41.82112 4.224 2 80.98376 0 4.84 24.552 4.752 8.8528 4.224 5.78952 4.224 50.66667 49.33333

511 1 66 2 1 1 52.30896 4.136 2 64.24264 0 3.96 20.59288 3.784 6.28408 3.96 5.33456 3.96 55.33333 60.33333

512 1 54 1 1 0 33.83336 3.256 2 60.02216 0 3.168 17.512 3.168 8.45328 3.168 6.38616 3.168 55 61

513 1 31 2 1 0 57.46488 3.344 3 51.04176 0 3.168 25.608 2.904 7.392 NA NA NA 70 0

514 0 52 3 1 1 35.62592 3.256 2 56.93776 0 3.432 26.664 3.168 8.0476 3.08 5.49384 3.08 49.66667 60

515 0 51 2 1 0 39.76368 4.488 2 82.28792 0 4.4 23.10176 3.96 7.77568 3.96 4.68776 3.96 49.66667 55.33333

516 1 69 2 1 0 39.36768 3.872 2 68.41384 0 4.048 22.44 3.784 7.656 3.784 5.016 3.784 70 61

517 0 33 2 1 0 47.85088 4.4 2 64.32888 0 4.048 27.88104 3.872 8.976 4.224 6.66336 4.224 51.66667 52.66667

518 1 27 1 1 1 32.80552 3.344 2 71.66104 1 3.432 25.74264 3.168 NA NA NA NA 61 52

519 1 50 1 1 0 39.28936 3.696 2 68.37864 0 3.96 21.23968 3.96 7.54424 3.96 3.85792 3.96 58.33333 58.66667

520 1 65 3 1 0 43.648 4.312 2 84.4448 0 4.4 23.936 4.224 7.744 4.488 3.86144 4.488 45 52.66667

521 0 82 3 1 3 37.84 2.992 2 44.34144 1 3.08 21.32328 2.64 5.1084 2.904 3.96 2.904 42.66667 50

522 0 65 1 1 0 28.864 3.432 2 59.75728 0 3.432 29.33744 3.432 9.24 3.432 5.59944 3.432 55.66667 53.33333

523 0 82 3 1 3 35.59776 3.344 2 60.59064 1 3.344 24.55816 3.168 6.99072 3.168 4.752 3.168 66.33333 49.66667

524 0 28 1 1 0 28.92912 2.992 2 46.17976 0 2.904 21.00912 2.376 6.63344 2.376 4.752 2.376 63.66667 59.33333

525 0 59 1 1 3 30.90032 3.52 3 53.12824 0 3.256 23.232 3.256 7.76248 3.432 4.8268 3.432 44.33333 58.66667

526 0 67 2 1 0 40.5504 3.696 2 57.4068 0 3.696 32.31536 3.52 8.02032 3.696 4.75992 3.696 43 57

527 1 50 1 1 0 40.07344 4.488 2 70.05152 0 4.312 23.562 4.048 6.17584 4.312 3.5508 4.312 47.33333 55

528 0 45 1 1 0 30.0476 3.432 2 47.53584 0 3.256 18.75016 3.168 6.70208 3.344 4.31904 3.344 48.66667 60

529 1 65 2 1 0 40.744 3.168 2 49.88368 0 3.168 15.378 3.168 8.30544 3.168 5.31168 3.168 39.66667 54.66667

530 1 32 1 1 0 49.24832 3.696 2 63.2852 3 3.696 17.81208 3.168 5.44368 3.696 3.96 3.696 53 47.66667

531 1 58 2 1 0 0 3.168 2 51.1456 0 2.992 25.5244 2.904 8.5668 2.904 5.28 2.904 50.66667 52

532 1 60 2 1 0 43.472 4.048 2 74.36 0 3.696 17.688 3.696 8.448 3.96 4.752 3.96 NA NA

533 0 52 1 1 0 33.9812 3.256 2 59.312 0 3.168 27.72 3.168 4.14568 3.168 2.64 3.168 51 50.33333

534 1 78 2 1 0 28.77072 3.256 2 59.06736 0 3.168 18.48176 2.904 8.5888 3.168 4.49592 2.87144 53.33333 67

535 1 58 3 1 0 43.98592 3.52 2 60.37152 0 3.432 19.53688 3.256 NA NA NA NA 48 NA

536 0 67 3 1 1 45.67112 4.224 2 63.03 0 4.224 21.1288 3.696 6.9696 4.136 4.3296 3.97056 54.33333 56.66667

537 1 78 1 1 0 46.5344 3.432 2 65.93488 0 3.608 26.664 3.432 6.46888 3.344 5.28 3.344 66.66667 54.33333

538 1 59 2 1 0 39.02272 3.344 2 72.2436 0 3.256 17.688 3.168 6.336 3.52 4.224 3.52 58.66667 55

539 0 42 2 1 3 45.39304 2.904 2 72.66688 0 3.608 23.05424 3.168 6.6 3.52 5.3856 3.52 50 50.33333

540 0 78 3 1 0 31.69144 3.52 2 68.01168 0 3.432 28.24976 3.432 7.13328 3.432 5.28 3.432 73.33333 55

541 1 56 3 1 0 30.23944 3.168 2 50.952 0 3.08 22.63536 2.64 7.85312 3.168 4.31904 3.168 44 50

542 0 68 2 1 4 43.70432 3.696 2 61.99072 4 3.696 18.21952 3.52 5.43576 3.696 3.17856 3.696 47.33333 59.66667

543 0 65 3 1 1 28.89216 3.344 2 51.4052 1 3.608 25.65024 2.992 8.33712 3.344 4.57688 3.344 49.33333 52

544 0 69 3 1 1 49.8784 4.224 2 83.11512 0 4.048 34.848 3.96 10.90232 4.224 6.35712 4.224 55.33333 56.66667

545 1 70 3 1 1 33.21384 3.168 2 56.584 3 3.168 16.48944 3.168 6.07728 3.168 3.44256 3.168 53.33333 59

546 1 43 3 1 1 42.87096 3.168 2 61.33776 0 3.168 26.9324 3.168 4.5056 3.168 2.80632 3.168 46.33333 57.33333

547 1 62 3 1 0 28.08696 3.344 2 54.82664 0 3.168 22.44088 3.08 8.86248 3.432 4.86288 3.432 50.66667 60.66667

548 0 44 2 1 0 32.912 3.168 2 46.904 0 3.168 13.464 2.904 3.21288 3.168 2.85648 3.168 63.33333 66.33333

549 0 80 2 1 0 47.30352 4.224 2 70.46424 0 4.752 0 4.224 7.9992 4.224 4.488 4.224 41 55

550 1 69 2 1 0 47.71096 3.608 2 77.71544 0 3.432 22.09416 3.432 8.02824 3.696 5.59944 3.696 47.66667 56.66667

551 1 79 3 1 1 49.24656 3.696 2 71.37768 3 3.608 18.744 3.52 7.92 3.608 4.488 3.608 50.66667 49.66667

552 1 40 3 1 0 35.64704 3.52 2 58.70128 0 3.432 27.72352 2.992 10.32768 3.168 6.864 3.168 53 55

553 1 62 3 1 0 37.048 3.96 2 58.168 0 3.784 28.248 3.168 8.976 3.784 4.752 3.784 39 50.33333

554 1 62 2 1 0 36.31232 3.784 2 62.89272 0 3.52 26.80128 3.608 9.03936 3.52 6.732 3.52 54.33333 65.66667
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SN PTV4R V4LR V4DR PICAR PICAL PICAOBLI PICAOBLI PICAVERT PICAHORI  VBA LGA DV RT,LT ATR HYPTERM PICA VAR OTH VAR VOL PTV1L

1 0 25.52616 3.08 0 0 0 0 0 33 1 9,16 0 9 0 16 1 3

2 0 24.36984 2.904 0 0 0 0 0 37 1 16 0 9 0 16 1 3

3 2 29.44744 2.904 0 19 0 0 0 46.33333 2 19 0 0 0 0 1 3

4 2 23.936 3.784 0 0 0 0 0 45.33333 2 16 0 0 0 16 1 3

5 0 26.664 4.136 0 0 0 0 0 74.33333 2 16 0 0 0 16 1 0

6 1 27.72 2.112 18 0 0 0 0 34.33333 1 0 0 0 0 0 1 3

7 0 27.104 3.608 0 0 0 0 0 44.66667 2 10,16 0 10 0 16 1 3

8 0 24.11552 2.816 0 0 0 0 0 NA NA 9,16 0 9 0 16 1 1

9 0 33.88 2.376 0 0 0 0 0 38.33333 1 16 0 0 0 16 1 3

10 4 23.232 3.432 0 0 0 0 0 35.33333 2 16 0 0 0 16 1 3

11 0 37.46072 3.168 0 19 0 8 0 35.33333 1 0 0 0 0 0 2 0

12 0 37.56896 3.96 0 0 0 0 0 36.33333 1 16 0 0 0 16 1 2

13 0 28.512 3.08 0 0 0 0 0 32 1 9,16 0 9 0 16 1 2

14 0 31.504 3.52 0 0 0 0 0 34 2 16 0 0 0 16 1 3

15 0 29.31808 3.168 0 0 0 0 0 67 2 16 0 0 0 16 1 3

16 0 33.6732 3.256 0 0 0 0 0 54 2 16 0 0 0 16 1 3

17 0 25.7092 3.256 0 0 0 0 0 35.33333 2 16 0 0 0 16 1 3

18 3 31.4908 3.608 0 0 0 0 0 50 2 16 0 0 0 16 1 3

19 0 32.16224 3.696 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 3

20 0 21.56352 3.52 0 0 0 0 0 35 1 17 0 0 0 17 1 2

21 0 24.024 3.08 18 0 0 0 0 99.66667 2 0 0 0 0 0 1 3

22 0 42.04024 3.432 18 0 0 0 0 35 1 9,15 0 9 15 0 1 3

23 0 27.67336 3.432 0 0 0 0 0 39.66667 2 16 0 0 0 16 1 4

24 3 33.17952 3.784 18 0 0 0 0 88 2 0 0 0 0 0 1 0

25 0 33.93896 3.784 0 0 0 0 0 32 2 16 0 0 0 16 1 4

26 0 30.1224 2.112 0 0 0 0 0 63 2 16 0 0 0 16 2 0

27 0 26.84704 2.464 0 0 0 0 0 65 2 9,16 0 9 0 16 1 0

28 0 13.40416 2.376 0 0 0 0 0 40.66667 1 16 0 0 0 16 1 0

29 0 24.75088 2.904 1 1 0 0 0 41 1 11 0 0 11 0 1 3

30 0 19.3336 2.552 0 0 0 0 0 38.66667 1 16 0 0 0 16 1 3

31 0 26.136 3.52 0 0 0 0 0 38.66667 2 10,16 0 10 0 16 1 0

32 0 26.664 2.816 18 0 0 0 0 47.33333 1 0 0 9 0 0 1 0

33 3 37.96848 2.992 0 0 0 0 0 31.33333 2 16 0 0 0 16 1 3

34 0 35.64176 2.552 0 0 0 0 0 35.66667 1 16 0 0 0 16 1 3

35 0 37.224 3.08 0 0 0 0 0 50 1 16 0 0 0 16 1 3

36 0 30.03088 5.28 0 0 0 0 0 52 1 10,16 0 10 0 16 1 1

37 0 29.48792 3.432 0 0 0 0 0 61.33333 2 16 0 0 0 16 1 0

38 0 26.62 2.64 0 0 0 0 0 50.66667 1 16 0 0 0 16 1 1

39 0 22.07392 2.64 1 1 0 0 0 56.33333 2 11 0 0 11 0 1 0

40 4 34.39128 1.92544 0 0 0 0 0 29 1 16 0 9 0 16 1 3

41 0 26.0744 3.168 0 0 0 0 0 48.33333 1 16 0 0 0 16 1 1

42 0 31.68088 2.64 18 0 0 0 0 92.33333 2 18 0 0 0 0 1 0

43 0 26.664 2.112 0 0 0 0 0 77 2 16 0 0 0 16 1 3

44 0 22.968 2.728 0 19 0 0 0 59.66667 1 0 0 0 0 0 1 1

45 0 25.872 1.848 0 0 0 0 0 50.66667 2 16 0 0 0 16 1 3

46 0 45.71248 3.168 0 0 0 0 0 90.33333 2 16 0 0 0 16 1 1

47 0 31.944 2.64 0 0 0 0 0 32 1 16 0 0 0 16 1 1

48 0 28.16528 2.816 0 0 0 0 0 43.33333 1 16 0 0 0 16 1 0

49 0 30.70144 5.544 0 2 0 0 0 64.66667 1 12 0 0 12 0 1 0

50 0 29.28904 3.872 0 0 0 0 0 43.66667 2 16 0 0 0 16 1 1

51 0 21.88296 3.168 0 19 0 0 0 40 1 0 0 0 0 0 1 1

52 0 28.91944 2.376 18 0 0 0 0 25.66667 1 0 0 0 0 0 1 0

53 0 NA NA 0 19 0 0 0 #DIV/0! NA 0 0 0 0 0 1 0

54 0 26.664 2.904 0 0 0 0 0 41.66667 2 16 0 0 0 16 1 1

55 0 26.56016 3.52 0 19 0 0 0 62 1 0 0 0 0 0 1 2

56 0 29.19224 2.64 18 0 0 0 0 28.33333 1 0 0 0 0 0 1 0

57 0 30.90208 2.728 0 0 0 0 0 68.66667 2 16 0 0 0 16 1 0

58 0 37.11928 2.992 0 0 0 0 0 44.66667 1 16 0 0 0 16 1 0

59 0 32.31888 2.024 0 0 0 0 0 42.66667 1 16 0 0 0 16 1 0

60 0 12.57608 3.08 0 19 0 0 0 24 1 0 0 0 0 0 1 0

61 0 31.31216 2.2 0 0 0 0 0 96 1 16 0 0 0 16 1 0

62 0 19.272 2.376 1 1 0 0 0 76.33333 2 11 0 0 11 0 1 3

63 0 23.00848 2.376 0 0 0 0 0 77 1 16 0 0 0 16 1 0

64 0 30.36 3.168 0 0 0 0 0 27.66667 1 16 0 0 0 16 1 1

65 0 26.928 3.256 0 0 0 0 0 31 1 16 0 0 0 16 1 0

66 0 32.01528 2.552 1 1 0 8 0 22.33333 1 11 0 0 11 0 1 3

67 0 38.016 3.696 18 0 0 0 0 #DIV/0! 0 2 2 0 0 0 2 0

68 0 26.83032 3.344 1 1 0 0 0 56.66667 1 11 0 0 11 0 1 1

69 0 24.024 3.256 0 0 0 0 0 53 1 10,16 0 10 0 16 1 0

70 0 32.56 2.728 0 0 0 0 0 0 1 2,16 2 0 0 16 1 0

71 0 26.928 3.256 0 0 0 0 0 37.66667 1 9,16 0 9 0 16 1 0

72 0 26.76608 3.432 0 0 0 0 0 31 1 16 0 0 0 16 1 0

73 0 26.3472 2.552 0 0 0 0 0 37 1 16 0 0 0 16 1 0

74 0 31.5568 2.904 0 0 0 0 0 50.66667 1 16 0 0 0 16 1 0

75 0 27.5924 3.696 0 0 0 0 0 54.66667 1 16 0 0 0 16 1 1

76 0 18.77392 3.168 0 0 0 0 0 42.33333 1 16 0 0 0 16 1 1

77 0 31.01736 3.256 0 0 0 0 0 42 1 16 0 0 0 16 1 1

78 0 28.6308 3.08 0 19 0 0 0 54.33333 1 0 0 0 0 0 1 0

79 0 27.32576 2.64 0 0 0 0 0 56.66667 1 16 0 0 0 16 1 1

80 0 27.456 2.376 0 0 0 0 0 31.33333 1 9,16 0 9 0 16 1 0

81 0 18.43952 3.08 0 0 0 0 0 39.33333 1 16 0 0 0 16 1 1

82 0 36.696 3.696 18 0 0 0 0 35.66667 2 0 0 0 0 0 1 1

83 0 0 3.168 1 1 0 0 0 #DIV/0! NA 11 0 0 11 0 1 1

84 0 21.12 3.46544 0 19 0 0 0 69.33333 2 0 0 0 0 0 1 1

85 0 28.776 3.08 0 0 0 0 0 52.33333 1 16 0 0 0 16 1 0

86 0 NA 2.64 0 0 0 0 0 0 2 10, 1,16 1 9 0 16 1 0

87 0 32.37608 3.344 0 0 0 0 0 44.33333 1 16 0 0 0 16 1 0

88 0 21.77384 2.904 0 19 0 0 0 64.66667 2 0 0 0 0 0 1 0

89 0 19.272 NA 0 0 0 0 0 57.33333 2 9,16 0 9 0 16 1 0

90 0 NA 2.64 0 0 0 0 0 #DIV/0! NA 1,16 1 0 0 16 1 0

91 0 29.9376 3.256 0 0 0 0 0 62.33333 1 16 0 0 0 16 1 3

92 0 33.43472 3.344 0 0 0 0 0 #DIV/0! NA 16 0 0 0 16 1 0

93 0 15.08672 2.728 0 0 0 0 0 50 1 16 0 0 0 16 1 0

94 0 19.42688 3.784 0 0 0 0 0 37.33333 1 16 0 0 0 16 1 0

95 0 33.264 4.928 0 0 0 0 0 102.3333 1 16 0 0 0 16 1 0

96 0 23.64472 2.09528 1 1 0 0 0 33.66667 1 11 0 0 11 0 1 1

97 NA NA NA 0 19 0 0 0 0 NA 0 0 0 0 0 1 0

98 0 29.63136 2.992 0 0 0 0 0 49.33333 1 16 0 0 0 16 1 1

99 0 32.68232 3.6212 0 0 0 0 0 56.66667 1 0 0 0 11 0 1 1
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101 0 NA 2.376 0 0 0 0 0 #DIV/0! NA 16 0 10 0 16 1 0

102 0 29.97192 2.728 18 0 0 0 0 54.66667 2 0 0 0 0 0 1 0

103 0 34.936 2.728 0 0 0 0 0 54.33333 1 16 0 0 0 16 1 0

104 0 31.60872 2.992 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 0

105 0 39.6 3.168 0 19 0 0 0 24.33333 1 0 0 0 0 0 2 0

106 0 33.90464 3.168 18 0 0 0 0 54.66667 1 0 0 0 0 0 1 0

107 0 42.63336 3.168 0 0 0 0 0 56 1 16 0 0 0 16 1 0

108 0 26.5804 3.52 0 0 0 0 0 61 2 16 0 10 0 16 1 0

109 0 #DIV/0! 1.848 0 0 0 0 0 #DIV/0! NA 1,16 1 0 0 16 1 0

110 0 32.08392 2.376 1 1 0 0 0 46 1 11 0 0 11 0 1 0

111 0 39.4284 3.344 18 0 5 0 0 37.33333 1 0 0 0 0 0 1 0

112 0 35.47632 2.904 0 0 0 0 0 #DIV/0! 2 10,16 0 10 0 16 1 0

113 0 41.72168 3.344 2 0 5 0 0 47.33333 2 10,12 0 10 12 0 1 0

114 0 28.71352 2.992 0 19 0 0 0 74.33333 2 10,19 0 10 0 0 1 0

115 0 31.944 3.256 0 0 0 0 0 34.33333 1 0 0 0 0 0 1 0

116 0 31.73808 3.344 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 0

117 0 36.432 3.08 0 0 0 0 0 44.33333 1 10,16 2 0 0 16 1 1

118 0 0 #DIV/0! 0 0 0 0 0 #DIV/0! NA 16 1 10 0 16 1 0

119 0 31.416 2.992 1 1 0 0 0 37 2 11 0 0 11 0 1 3

120 0 28.89832 2.464 18 0 0 0 0 48 1 0 0 0 0 0 1 1

121 0 34.4828 3.168 0 0 0 0 0 51.66667 1 16 0 0 0 16 1 0

122 0 35.7852 2.904 18 0 0 0 0 57.66667 2 0 0 0 0 0 2 1

123 0 33.83336 2.64 0 0 0 0 0 53.66667 1 16 0 0 0 16 1 0

124 0 24.70776 3.08 0 0 0 0 0 68 2 10,16 0 10 0 16 1 0

125 0 27.78776 2.992 18 0 0 0 0 76.33333 2 0 0 0 0 0 1 0

126 0 34.232 2.816 0 19 0 0 0 57 1 0 0 0 0 0 1 1

127 0 #DIV/0! #DIV/0! 1 1 0 0 0 #DIV/0! NA 1,11 1 0 11 0 2 0

128 0 29.45272 2.64 18 0 0 0 0 47 1 0 0 9 0 0 1 0

129 0 31.944 3.168 0 0 0 0 0 #DIV/0! 2 2,16 2 0 0 16 1 0

130 0 16.10488 2.64 18 0 0 0 0 67 2 10 0 10 0 0 1 0

131 0 0 3.168 1 1 0 0 0 #DIV/0! NA 11 0 0 11 0 1 1

132 0 29.56888 2.992 0 0 0 0 0 46 1 0 0 0 11 0 1 0

133 0 27.24304 3.344 0 0 0 0 0 58.33333 1 16 0 0 0 16 1 0

134 0 34.73008 2.992 1 1 0 0 0 54 2 11 0 0 11 0 1 0

135 0 34.584 2.64 0 0 0 0 0 0 1 16 1 0 0 16 1 1

136 0 26.03832 1.848 0 0 0 0 0 38 1 16 0 0 0 16 1 3

137 0 29.832 3.344 0 0 0 0 0 32.66667 1 16 0 0 0 16 1 4

138 0 29.392 3.168 0 0 0 0 0 46.33333 1 16 0 0 0 16 1 1

139 0 28.424 3.09584 0 0 0 0 0 32.33333 1 16 0 0 0 16 1 0

140 0 35.288 3.608 1 1 5 0 0 39 1 11 0 0 11 0 1 3

141 0 26.83208 2.376 1 1 0 0 0 48.66667 1 11 0 0 11 0 1 0

142 0 31.34736 3.256 1 1 0 8 0 50.33333 1 10,11 0 10 11 0 1 0

143 0 30.712 2.904 1 2 0 0 0 33.33333 1 12,11 0 0 11 0 1 1

144 0 34.76 3.344 0 0 0 0 0 40.66667 1 16 0 0 12 16 1 3

145 0 34.84976 3.256 0 19 0 0 0 32.33333 1 0 0 0 0 0 1 0

146 0 28.37736 3.256 0 19 0 0 0 60 2 0 0 0 0 0 1 3

147 0 31.06928 2.64 0 0 0 0 0 35.66667 1 9,16 0 9 0 16 1 0

148 0 26.79864 3.432 0 0 0 0 0 36.66667 1 16 0 10 0 16 1 0

149 0 0 2.992 0 0 0 0 0 0 1 16 0 0 0 16 1 1

150 0 38.214 4.048 0 0 0 0 0 52 2 10,16 0 10 0 16 1 1

151 0 30.27552 2.992 0 0 0 0 0 25.66667 1 16 2 0 0 16 2 3

152 0 34.06832 3.784 0 19 0 0 0 31 1 0 0 0 0 0 1 0

153 0 32.41832 3.52 0 19 0 0 0 38.66667 1 0 0 0 0 0 1 0

154 0 33.00528 2.904 0 0 0 0 0 36.66667 1 16 0 0 0 16 1 0

155 0 31.32624 3.344 0 0 0 0 0 40.66667 1 16 0 0 0 16 1 3

156 0 18.062 1.056 0 0 0 0 0 83.66667 2 16 0 0 11 16 1 0

157 0 36.63704 4.312 18 0 0 0 0 42 1 0 0 0 0 0 1 0

158 0 36.62824 3.256 0 19 0 0 0 38.33333 1 0 0 0 0 0 1 0

159 0 28.03504 1.584 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 3

160 0 26.16328 3.432 0 0 0 0 0 31.33333 1 16 0 0 0 16 1 0

161 0 34.44496 2.904 18 0 0 0 0 72.33333 2 16 0 0 0 0 1 0

162 0 27.90216 1.848 0 0 0 0 0 26 1 16 0 0 0 16 1 0

163 0 43.1596 3.168 1 1 0 0 0 44.33333 1 11 0 0 11 0 1 0

164 0 34.24432 3.344 0 0 0 0 0 81.33333 2 16 0 0 0 16 1 1

165 0 18.09016 2.64 0 0 0 0 0 31.66667 1 16 0 0 0 16 1 1

166 0 21.7008 3.608 0 0 0 0 0 65.66667 1 16 0 0 0 16 1 0

167 0 34.3904 3.784 0 0 0 0 0 0 1 16 0 0 0 16 1 1

168 0 28.55952 3.2428 0 0 0 0 0 17 1 16 0 0 0 16 1 0

169 0 33.01936 3.168 0 19 0 0 0 42.66667 1 0 0 0 0 0 1 0

170 0 26.224 2.024 0 19 0 0 0 45.66667 1 0 0 10 0 0 1 0

171 0 27.54576 2.288 1 1 0 0 0 50 1 11 0 0 11 0 1 0

172 0 NA 2.64 0 0 0 0 0 55.66667 1 16 0 0 0 16 1 0

173 0 29.9288 2.112 0 0 0 0 0 43 1 16 0 0 0 16 1 3

174 0 22.968 2.64 0 0 0 0 0 39 1 16 0 0 0 16 1 3

175 0 26.43608 2.816 0 0 0 0 0 49.66667 1 16 0 0 0 16 1 0

176 0 29.1896 3.168 0 0 0 0 0 36.66667 1 16 0 0 0 16 1 1

177 0 25.51208 3.20232 0 19 0 0 0 50.66667 1 0 0 0 0 0 1 1

178 0 25.4672 2.552 0 0 0 0 0 80.33333 2 16 0 0 0 16 1 0

179 0 NA NA 18 0 0 0 0 0 0 1 1 0 0 0 1 3

180 0 30.448 3.08 1 1 0 0 0 52 1 11 0 9 11 0 1 0

181 0 0 0 0 0 0 0 0 72.33333 2 16 0 0 0 16 1 0

182 0 33.97152 3.432 18 0 0 0 0 0 2 10 0 10 0 0 2 0

183 0 27.016 3.96 0 0 0 0 0 43.66667 1 16 0 0 0 16 1 3

184 0 35.992 2.904 1 1 0 0 0 85.66667 2 10,11 0 10 11 0 1 1

185 0 27.69624 3.256 0 0 0 0 0 26.66667 1 16 0 0 0 16 2 0

186 0 43.7448 3.608 0 0 0 0 0 40 1 16 0 0 0 16 2 0

187 0 0 0 0 0 0 0 0 0 0 1,16 1 0 0 16 1 0

188 0 28.776 3.08 18 0 0 0 0 53 1 0 0 0 0 0 1 1

189 0 28.07992 2.74384 1 1 0 0 0 41 1 11 0 0 11 0 1 3

190 0 28.08608 2.904 0 0 0 0 0 32.33333 1 16 0 0 0 16 1 0

191 0 30.71376 3.432 18 0 0 0 0 70 2 0 0 0 0 0 1 0

192 0 26.928 2.64 0 0 0 0 0 0 0 1,16 1 0 0 16 1 0

193 0 26.66576 2.376 18 0 0 0 0 41 1 9 0 9 0 0 1 3

194 0 31.592 2.728 0 0 0 0 0 42.66667 1 16 0 0 0 16 1 0

195 0 29.568 3.1152 0 0 0 0 0 43 1 16 0 0 0 16 1 0

196 0 31.064 2.728 1 1 0 0 0 35.33333 1 9,11 0 9 11 0 1 3

197 0 32.12 3.16448 0 0 0 0 0 0 2 16 0 0 0 16 1 3

198 0 33.16192 3.696 1 1 0 0 0 40.66667 1 11 0 0 11 0 1 0

199 0 31.68 2.816 1 1 0 0 0 40.33333 2 13,11 0 0 11 13 1 0

200 0 23.04368 2.376 18 0 0 0 0 36 1 0 0 0 0 0 1 3

201 0 33.88 3.168 1 1 0 0 0 77.66667 2 11 0 0 11 0 1 0

202 0 29.7264 3.256 18 0 0 0 0 39 1 0 0 0 0 0 2 0

203 0 31.768 2.64 0 19 0 0 0 53.66667 1 0 0 0 0 0 1 0

204 0 32.208 3.168 18 0 0 0 0 69.33333 2 0 0 0 0 0 1 3

205 0 40.216 3.168 18 0 0 0 0 69.66667 2 0 0 0 0 0 1 0

206 0 26.46512 2.816 18 0 0 0 0 35.33333 1 0 0 0 0 0 1 0

207 0 30.06696 2.904 1 1 0 0 20 0 67.66667 1 11 0 0 11 0 2 3

208 0 37.136 2.904 0 19 0 8 0 34 2 8,19 0 0 0 0 1 0

209 0 33.44 2.904 18 0 0 0 0 63 1 0 0 0 0 0 1 3

210 0 35.61536 3.256 0 0 0 0 0 50.33333 2 16 0 0 0 16 1 3

211 0 NA NA 0 0 0 0 0 0 0 16 1 10 0 16 1 0

212 0 31.33152 2.992 0 0 0 0 0 41.66667 1 16 0 0 0 16 1 0

213 0 29.92 2.64 0 0 0 0 0 50 1 16 0 0 0 16 1 0

214 0 35.904 2.728 0 0 0 0 0 72 2 16 0 0 0 16 1 0
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215 0 32.208 2.904 0 0 0 0 0 43.66667 1 16 0 0 0 16 1 1

216 0 26.928 2.112 0 19 0 0 0 78 2 0 0 0 0 0 1 1

217 0 36.344 3.696 1 1 0 0 0 49.33333 1 11 0 0 11 0 1 0

218 0 27.72 2.64 0 0 0 0 0 78 2 16 0 9 12 16 1 3

219 0 30.624 2.376 1 2 0 0 0 30.66667 1 9,11,12 0 9 11 0 1 0

220 0 38.9136 3.52 1 1 0 0 0 77 2 11 0 0 11 0 2 0

221 0 27.896 2.728 2 0 0 8 0 38 1 13, 14 0 0 14 13 1 0

222 0 23.496 3.168 1 1 0 0 0 31.66667 1 13,11 0 0 11 13 1 1

223 0 33.98648 2.64 18 0 0 0 0 91 2 15 0 0 15 0 1 3

224 0 15.576 0 0 0 0 0 0 0 1 16 0 0 0 16 1 0

225 0 33.98472 3.17152 0 0 0 0 0 57.66667 2 16 0 0 0 16 1 0

226 0 37.4 2.112 0 0 0 0 0 32.33333 1 9,16 0 9 0 16 1 1

227 0 26.84 3.168 18 0 0 0 0 63.66667 2 0 0 0 0 0 1 1

228 0 30.45856 2.992 0 0 0 0 0 30.33333 2 16 0 0 0 16 1 1

229 0 41.49992 3.96 0 0 0 0 0 51.66667 1 16 0 0 0 16 1 3

230 0 37.88928 3.52 0 0 0 0 0 52.66667 1 16 0 0 0 16 2 0

231 0 32.93312 2.64 1 1 0 0 0 50.66667 2 11 0 0 11 0 1 0

232 0 28.92824 2.728 0 0 0 0 0 41.66667 2 9,16 0 9 0 16 1 0

233 0 32.7492 4.048 1 1 0 0 0 58.33333 1 11 0 0 11 0 1 3

234 0 NA NA 0 0 0 0 0 0 0 16 0 0 0 16 1 1

235 0 NA NA 0 0 0 0 0 0 0 1,16 1 0 0 16 1 1

236 0 NA 3.256 0 0 0 0 0 0 0 16 0 0 0 16 1 1

237 0 35.728 3.344 0 0 0 0 0 55 0 16 0 0 0 16 1 0

238 0 28.96168 3.03072 0 0 0 0 0 0 0 16 0 0 0 16 1 1

239 0 31.24352 2.57136 0 19 0 0 0 52.66667 1 0 0 0 0 0 1 0

240 0 18.89976 3.43552 0 0 0 0 0 60.66667 2 16 0 0 0 16 1 0

241 0 21.13584 3.168 0 19 0 0 0 0 1 0 0 0 0 0 1 1

242 0 29.84256 3.168 18 0 0 0 0 76 2 0 0 0 0 0 1 0

243 0 31.944 2.64 0 19 0 0 0 22 2 0 0 0 0 0 1 1

244 0 30.73664 2.728 18 0 0 0 0 35.66667 2 0 0 0 0 0 1 1

245 0 29.4272 2.64 18 0 0 0 0 67.66667 2 0 0 0 0 0 1 1

246 0 39.38528 3.696 18 0 0 0 0 85 2 0 0 0 0 0 2 4

247 0 22.15576 3.168 0 0 0 0 0 87 2 16 0 0 0 16 1 0

248 0 36.9864 3.0712 18 0 0 0 0 32.66667 2 0 0 0 0 0 1 1

249 5 37.5276 3.168 1 1 0 0 0 55.66667 2 11 0 0 11 0 1 3

250 0 35.992 3.96 0 0 0 0 0 0 2 16 0 0 0 16 2 0

251 0 35.904 2.728 1 1 0 0 0 50.33333 2 11 0 0 11 0 1 1

252 0 35.46664 3.168 0 19 0 0 0 58.33333 1 0 0 0 0 0 2 1

253 0 31.96336 3.432 0 0 0 0 0 40.33333 1 16 0 10 0 16 1 0

254 0 32.3356 2.112 18 0 0 0 0 69.66667 2 0 0 0 0 0 1 0

255 0 28.90624 2.728 0 19 0 0 0 59.66667 2 0 0 0 0 0 1 0

256 0 33.60544 3.85528 0 19 0 0 0 49.66667 2 0 0 0 0 0 1 3

257 0 32.32416 3.168 18 0 0 0 0 62.66667 2 0 0 0 0 0 1 0

258 0 39.248 3.696 0 19 0 0 0 29.66667 1 13 0 0 0 13 1 0

259 0 27.86872 3.696 0 0 0 0 0 39.33333 1 16 0 0 0 16 1 0

260 0 0 0 0 0 0 0 0 0 1 16 0 0 0 16 1 0

261 0 32.97888 2.85032 1 1 0 0 0 52.66667 1 11 0 0 11 0 1 0

262 0 0 0 0 0 0 0 0 0 0 1,16 1 0 0 16 1 0

263 0 21.85744 3.168 0 0 0 0 0 49 1 16 0 0 0 16 1 1

264 0 33.59136 3.168 1 1 0 0 0 93 2 11 0 0 11 0 1 1

265 0 35.37512 3.256 1 1 0 0 0 46.33333 1 11 0 0 11 0 1 0

266 0 25.2868 2.376 0 0 0 0 0 58.33333 1 16 0 0 0 16 1 0

267 0 27.21136 2.376 0 0 0 0 0 63 1 16 0 0 0 16 1 0

268 0 0 0 0 0 0 0 0 54 1 16 0 0 0 16 1 0

269 0 26.53904 2.64 0 0 0 0 0 73.66667 2 16 0 0 0 16 1 1

270 0 24.7984 2.64 0 0 0 0 0 35 1 16 0 0 0 16 1 1

271 0 33.10648 3.696 1 1 0 0 0 41.33333 1 11 0 0 11 0 1 0

272 0 31.416 2.64 0 19 0 0 0 0 0 0 0 0 0 0 1 3

273 0 36.25336 3.168 0 19 0 0 0 80.33333 2 0 0 0 0 0 1 0

274 0 31.22592 2.904 0 0 0 0 0 49.33333 1 16 0 0 0 16 1 0

275 0 NA NA 0 0 0 0 0 0 0 16 0 0 0 16 1 0

276 0 32.00912 3.696 0 19 0 0 0 39 1 0 0 0 0 0 1 3

277 0 26.45544 3.168 1 1 0 0 0 53 1 11 0 0 11 0 1 0

278 0 28.46184 2.64 18 0 0 0 0 20.33333 1 0 0 0 0 0 1 1

279 0 31.57616 2.64 1 1 0 0 0 0 0 2,11 2 0 11 0 1 1

280 0 28.73288 3.168 0 19 0 0 0 38.66667 1 0 0 0 0 0 1 0

281 0 26.664 3.696 0 0 0 0 0 66.33333 2 16 0 0 0 16 1 0

282 0 28.78128 2.904 0 0 0 0 0 44.66667 1 16 0 0 0 16 1 0

283 0 32.22648 3.18296 0 19 0 0 0 40.33333 1 0 2 0 0 0 1 0

284 0 33.704 2.64 1 1 0 0 0 38.66667 1 11 0 0 11 0 1 0

285 0 24.00464 2.904 0 19 0 0 0 44 1 0 0 0 0 0 1 0

286 0 36.52 2.64 0 19 0 0 0 87 2 0 0 0 0 0 1 1

287 0 20.80848 2.64 0 0 0 0 0 38.66667 2 16 0 0 0 16 1 0

288 0 36.68456 3.696 0 0 0 0 0 45.66667 1 16 0 0 0 16 1 0

289 0 26.03216 0 0 19 0 0 0 0 1 11 0 10 0 0 2 0

290 0 28.6 3.168 18 0 0 0 0 46 1 0 0 0 0 0 1 0

291 0 32.208 3.168 0 0 0 0 0 37.66667 2 16 0 0 0 16 1 0

292 0 27.2272 2.64 18 0 0 0 0 0 1 0 0 0 0 0 2 0

293 0 20.2312 2.64 0 0 0 0 0 48.33333 1 16 0 0 0 16 1 0

294 0 32.208 2.904 0 19 0 0 0 47.66667 1 0 0 0 0 0 1 1

295 0 28.248 2.9876 0 19 0 0 0 0 0 2 2 0 0 0 1 0

296 3 38.91888 3.432 0 0 0 0 0 0 2 16 0 0 0 16 2 1

297 0 29.04 3.344 0 19 0 0 0 42.66667 2 0 0 0 0 0 1 1

298 0 34.51888 3.52 0 0 0 0 0 72 2 10,16 0 10 0 16 2 0

299 0 36.168 2.64 1 1 0 0 0 53 2 11 0 0 11 0 1 1

300 0 32.60224 3.08 0 0 0 0 0 54 2 16 0 0 0 16 1 1

301 0 36.84032 3.37656 0 0 0 0 0 0 1 16 0 0 0 16 1 0

302 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 0

303 0 38.8168 2.9084 0 0 0 0 0 49.33333 1 16 0 0 0 16 1 0

304 0 0 0 0 0 0 0 0 0 0 16 1 0 0 16 1 0

305 0 33.7304 3.03512 18 0 0 0 0 57.33333 2 0 0 0 0 0 1 0

306 0 22.56672 3.256 0 0 0 0 0 31 2 16 0 0 0 16 1 0

307 0 31.87712 2.816 18 0 0 0 0 39.33333 1 0 0 0 0 0 1 0

308 0 31.35176 3.168 0 1 5 0 0 77 2 11 0 0 11 0 1 0

309 0 28.63168 2.8204 0 19 0 0 0 46 1 0 0 0 0 0 1 3

310 0 32.46936 3.696 0 0 0 0 0 0 2 10,16 0 10 0 16 2 0

311 0 38.368 3.432 0 0 0 0 0 42.66667 1 16 0 0 0 16 1 0

312 0 33.53328 2.64 1 1 0 0 0 40.33333 1 11 0 0 11 0 1 1

313 0 34.02432 3.16976 0 0 0 0 0 44 1 9,16 0 9 0 16 1 0

314 0 34.38336 4.224 1 1 0 0 0 46.66667 1 11 0 0 11 0 1 1
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315 1 37.34104 2.376 0 0 0 0 0 0 0 16 1 0 0 16 1 0

316 0 29.09984 2.99552 0 0 0 0 0 37.33333 1 10,16 0 10 0 16 1 0

317 0 35.62768 3.08 18 0 5 0 0 44.66667 1 0 0 0 0 0 1 0

318 0 0 0 0 0 0 0 0 0 1 16 0 0 0 16 1 1

319 0 29.3876 3.08 1 1 0 0 0 42.33333 1 11 0 0 11 0 1 3

320 0 28.66424 2.64 18 0 0 0 0 59.33333 2 9 0 9 0 0 2 0

321 0 34.42736 3.52 0 19 0 8 0 53 1 17 0 0 0 17 1 1

322 0 37.3472 3.94416 18 0 0 0 0 36.66667 1 0 0 0 0 0 1 1

323 0 32.08128 2.64 0 0 0 0 0 74.66667 2 10,16 0 10 0 16 1 3

324 0 29.04 3.168 0 0 0 0 0 0 0 1,16 1 0 0 16 1 1

325 0 34.46344 3.168 18 0 0 0 0 38.66667 1 0 0 10 0 0 2 1

326 5 37.25832 3.256 18 0 0 0 0 0 0 0 0 0 0 0 2 0

327 0 31.6404 2.464 0 0 0 0 0 43 1 16 0 0 0 16 1 1

328 0 33.08976 2.904 0 0 0 0 0 0 1 16 0 0 0 16 2 1

329 0 36.26568 3.696 0 0 0 0 0 45 1 9,16 0 9 0 16 1 1

330 0 30.92408 3.256 18 0 5 0 0 41.33333 2 0 0 0 0 0 1 1

331 0 34.17128 3.784 0 0 0 0 0 69.33333 2 16 0 0 0 16 1 3

332 0 27.48416 3.168 0 0 0 0 0 65.33333 2 17,16 0 0 0 16 1 1

333 0 24.024 3.168 1 1 0 0 0 65.66667 2 11 0 0 11 17 1 1

334 0 34.10352 3.608 0 0 0 0 0 0 2 16 0 0 0 16 1 1

335 0 31.51368 2.64 1 1 0 0 0 49.33333 1 11 0 0 11 0 1 1

336 0 37.74056 3.168 0 0 0 0 0 42.33333 2 16 0 0 16 16 1 0

337 5 26.95176 3.168 0 19 0 0 0 0 0 0 0 0 0 0 1 1

338 0 29.23008 2.464 0 0 0 0 0 44 1 16 0 9 0 16 1 1

339 0 38.85288 3.696 0 0 0 0 0 0 0 16 0 0 0 16 1 0

340 0 31.40896 3.256 0 0 0 0 0 48.33333 0 16 0 0 0 16 1 1

341 0 33.21824 2.64 0 0 0 0 0 50.66667 1 16 0 0 0 16 1 0

342 0 37.22664 2.64 0 0 0 0 0 84.33333 2 16 0 0 0 16 1 1

343 0 20.4116 2.464 18 0 0 0 0 55.33333 2 0 0 0 0 0 1 0

344 0 28.88776 2.64 0 0 0 0 0 46.66667 1 16 0 0 0 16 1 1

345 0 25.61064 2.376 0 0 0 0 0 32.66667 1 17,16 0 0 0 16 1 1

346 0 38.76488 3.256 0 19 0 0 0 44 1 0 0 0 0 17 1 1

347 0 24.8644 3.608 0 0 0 0 0 55 1 16 0 0 0 16 1 0

348 0 33.98912 3.168 0 19 0 0 0 43.66667 1 0 0 0 0 0 1 3

349 0 33.44616 3.256 0 19 0 0 0 42.66667 1 0 2 0 0 0 2 0

350 0 26.664 2.904 0 19 0 0 0 0 0 1 1 0 0 0 1 3

351 0 28.17496 2.816 18 0 0 0 0 59.66667 2 0 0 0 0 0 1 0

352 0 40.04704 3.696 0 0 0 0 0 43.33333 1 16 0 0 0 16 1 0

353 0 37.048 0 0 0 0 0 0 62 2 9,16 0 9 0 16 1 0

354 0 40.84872 3.784 18 0 0 0 0 39.33333 1 0 0 0 0 0 1 1

355 0 43.3136 3.6212 0 0 0 0 0 0 0 16 0 0 0 16 1 0

356 0 43.5028 3.608 0 19 0 0 0 58.66667 2 0 0 0 0 0 1 1

357 0 32.95952 2.728 0 19 0 0 0 48 1 0 0 0 0 0 1 0

358 0 41.01152 3.696 0 0 0 0 0 41.33333 1 16 0 0 0 16 1 0

359 0 33.66088 2.904 0 0 0 0 0 37.33333 1 16 0 0 0 16 1 0

360 0 34.07448 3.168 0 0 0 0 0 60.66667 2 16 0 0 0 16 1 0

361 0 0 2.64 0 19 0 0 7 0 2 0 0 0 0 17 2 0

362 0 35.87408 2.64 0 0 0 0 0 48.66667 2 17,16 0 0 0 16 1 0

363 0 26.78104 2.64 0 0 0 0 0 57.66667 1 16 0 0 0 16 2 0

364 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 3

365 0 36.08352 3.344 0 0 0 0 0 0 0 2,16 2 0 0 16 2 0

366 0 26.4264 2.376 0 0 0 0 0 36.66667 1 17,16 0 0 0 16 1 0

367 0 27.456 0 0 0 0 0 0 54.66667 1 16 0 0 0 16 1 1

368 0 24.94008 3.08 18 0 0 0 0 73.33333 2 0 0 0 0 17 1 0

369 0 31.77064 3.344 0 0 0 0 0 95 2 16 0 0 0 16 1 0

370 0 34.06392 3.96 0 19 0 0 0 47.33333 1 0 0 0 0 0 1 0

371 0 36.49976 3.344 0 19 0 0 0 40.33333 1 0 0 0 0 0 1 0

372 0 31.5524 3.168 1 1 0 0 0 51.66667 2 9,11 0 9 11 0 1 3

373 0 33.154 2.64 1 1 0 0 0 50.33333 2 11 0 0 11 0 1 1

374 0 34.16424 2.464 0 19 0 0 0 51.66667 2 0 0 0 0 0 1 0

375 0 37.2196 3.168 0 0 0 0 0 33 1 16 0 0 0 16 1 0

376 0 35.90312 2.992 1 1 0 0 0 40 1 11 0 0 11 0 1 0

377 0 34.34024 3.696 0 0 0 0 0 44.33333 1 16 0 0 0 16 1 0

378 0 27.104 2.904 1 1 0 0 0 29 1 11 0 0 11 0 1 0

379 0 33.792 3.256 0 0 0 0 0 42 1 16 0 0 0 16 1 0

380 0 33.14784 3.52 0 19 0 0 0 34.33333 1 0 0 0 0 0 1 0

381 0 0 2.904 0 0 0 0 0 0 0 16 0 0 0 16 1 1

382 0 20.91496 3.168 0 0 0 0 0 0 2 16 0 0 0 16 2 0

383 0 0 0 0 0 0 0 0 0 0 16 0 10 0 16 2 3

384 0 40.09984 2.904 1 1 0 0 0 38.66667 1 11 0 0 11 0 1 0

385 0 34.66144 3.256 18 0 5 0 0 31.66667 1 0 0 0 0 0 1 1

386 0 35.552 2.904 1 1 0 0 0 60.33333 2 11 0 0 11 0 1 0

387 0 34.41592 3.17416 18 0 0 0 0 43 1 0 0 0 0 0 1 0

388 0 27.434 1.848 18 0 0 0 0 57 2 9 0 9 0 0 1 1

389 0 23.43264 2.816 18 0 0 0 0 50.66667 2 0 0 0 0 0 1 1

390 0 29.7748 3.608 0 0 0 0 0 48.66667 1 16 0 0 0 16 1 1

391 0 37.25744 3.432 18 0 0 0 0 28 1 0 0 0 0 0 1 0

392 0 41.9892 3.432 0 19 0 0 0 67 2 0 0 0 0 0 1 3

393 0 31.8824 3.168 18 0 0 0 0 50.66667 2 0 0 0 0 0 1 1

394 0 0 0 0 19 0 0 0 0 0 1 1 0 0 0 1 0

395 0 0 0 0 0 0 0 0 0 0 9,16 0 9 0 16 1 1

396 0 28.248 2.904 0 0 0 0 0 48 1 17,16 0 0 0 16 2 3

397 0 29.32072 2.64 18 0 0 0 0 41.33333 1 0 0 0 0 17 1 3

398 0 31.67824 2.64 0 0 0 0 0 62.66667 2 16 0 0 0 16 1 1

399 0 23.10616 3.61152 0 19 0 0 0 70.33333 2 0 0 0 0 17 1 3

400 0 0 0 0 0 0 0 0 0 2 17,16 0 9 0 16 1 1

401 0 30.448 3.696 0 0 0 0 0 36 2 16 0 0 0 16 1 1

402 0 34.20208 3.256 0 0 0 0 0 74.33333 2 10,16 0 10 0 16 1 1

403 0 36.93536 3.344 0 19 0 0 0 45.33333 1 10 0 10 0 0 2 0

404 0 39.35272 3.168 0 19 0 0 0 36.66667 1 0 0 0 0 17 1 0

405 0 31.77064 3.168 0 0 0 0 0 60.33333 1 17,16 0 0 0 16 1 0

406 0 31.58672 2.64 0 0 0 0 0 45 1 9,16 0 9 0 16 1 1

407 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 1

408 0 39.5384 2.64 0 0 0 0 0 75.33333 2 16 0 0 0 16 1 3

409 0 30.86336 3.168 18 0 0 0 0 33.66667 1 0 0 0 0 0 1 0

410 0 35.73592 3.168 0 0 0 0 0 41 1 16 0 0 0 16 1 0

411 0 33.23584 2.64 18 0 0 0 0 45.66667 1 0 0 0 0 0 1 0

412 0 31.61576 2.64 0 19 0 0 0 41.66667 1 0 0 0 0 0 1 1

413 0 42.30072 3.52 1 1 0 0 0 37.66667 1 11 0 0 11 0 1 0

414 0 35.44992 3.52 0 0 0 0 0 38.33333 1 16 0 0 0 16 1 0
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415 0 0 0 18 0 0 0 0 76 2 0 0 9 0 0 1 0

416 0 31.84016 3.96 1 1 0 0 0 59.66667 2 11 0 0 11 0 1 1

417 0 25.75936 2.552 1 1 0 0 0 45.33333 1 11 0 0 11 0 1 0

418 0 33.39864 3.432 0 0 0 0 0 86 2 16 0 0 0 16 1 0

419 0 35.57576 3.344 0 0 0 0 0 88 2 16 0 0 0 16 1 1

420 0 33.42064 3.256 0 0 0 0 0 77.66667 2 16 0 0 0 16 1 0

421 0 28.38 2.112 0 19 0 0 0 52.66667 1 9 0 9 0 0 1 0

422 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 0

423 0 30.34768 3.168 0 0 0 0 0 0 0 1,16 2 0 0 16 1 0

424 0 32.58464 3.168 1 1 0 0 0 44.33333 1 11 0 0 11 0 1 0

425 0 31.00504 3.344 1 1 0 0 0 30 1 11 0 0 11 0 1 0

426 0 37.84528 3.168 0 0 0 0 0 48 1 16 0 0 0 16 1 0

427 3 24.49128 2.728 0 0 0 0 0 41 1 16 0 0 0 16 1 3

428 0 31.76008 2.64 0 0 0 0 0 73.66667 2 16 0 0 0 16 2 1

429 0 31.64744 3.696 0 0 0 0 0 47.33333 1 10,16 0 10 0 16 1 0

430 0 32.82136 2.816 0 0 0 0 0 48 1 16 0 0 0 16 1 1

431 0 28.314 2.112 0 0 0 0 0 50.33333 1 16 0 0 0 16 1 0

432 0 27.88896 2.64 1 1 0 0 0 46 1 11 0 0 11 0 1 1

433 0 28.84464 2.8204 18 0 0 0 0 34.33333 1 0 0 0 0 0 1 0

434 0 32.61896 2.904 18 0 0 0 0 45.33333 1 0 0 0 0 0 1 1

435 0 24.54672 3.52 1 1 0 0 0 43.66667 1 11 0 0 11 0 1 0

436 0 35.50976 3.168 0 0 0 0 0 47.33333 1 16 0 0 0 16 1 0

437 0 33.64328 3.344 1 1 0 0 0 45 1 11 0 0 11 0 1 1

438 0 32.52744 3.08 0 19 0 0 0 61.66667 2 0 0 0 0 0 1 0

439 0 23.69752 2.376 1 1 0 0 0 47.66667 1 11 0 0 11 0 1 0

440 0 22.59576 1.848 0 1 0 0 0 42 1 16 0 0 0 16 1 1

441 0 30.20072 2.376 1 1 0 0 0 39.33333 1 11 0 0 11 0 1 0

442 0 22.24816 2.112 1 1 0 0 0 44.66667 1 11 0 0 11 0 1 0

443 0 24.376 0 0 0 0 0 0 0 2 16 1 0 0 16 1 0

444 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 0

445 0 21.33648 2.112 0 0 0 0 0 0 0 10,16 2 0 0 16 1 0

446 0 0 3.96 0 0 0 0 0 0 0 16 0 0 0 16 1 1

447 0 0 2.64 0 19 0 0 0 71.66667 2 0 0 0 0 0 1 1

448 0 32.12088 3.168 18 0 0 0 0 37.66667 1 0 0 0 0 0 1 0

449 0 28.60088 3.52 0 0 0 0 0 46.33333 1 16 0 0 0 16 1 0

450 0 21.83984 3.256 0 19 0 0 0 38.66667 1 0 0 0 0 0 1 0

451 0 36.92392 3.168 1 1 0 0 0 34.33333 1 11 0 0 11 0 1 1

452 0 22.57728 2.376 0 0 0 0 0 34.66667 1 16 0 0 0 16 1 0

453 0 34.79872 3.608 0 19 0 0 0 0 2 0 2 0 0 0 1 0

454 0 43.648 2.64 1 1 0 0 0 37.33333 1 11 0 0 11 0 1 0

455 0 33.3608 3.168 1 1 0 0 0 49 1 11 0 0 11 0 1 0

456 0 27.12512 3.256 1 1 0 0 0 49.66667 2 11 0 0 11 0 1 0

457 0 33.54208 3.168 1 1 0 0 0 39 1 11 0 0 11 0 1 0

458 0 27.46656 3.52 0 0 0 0 0 41.66667 1 16 0 0 0 16 1 0

459 0 0 0 0 0 0 0 0 30.66667 1 16 0 0 0 16 1 0

460 0 39.9124 2.64 0 19 0 0 0 61.33333 2 0 0 0 0 0 1 0

461 0 29.0444 2.904 0 0 0 0 0 65 2 16 0 0 0 16 1 0

462 0 21.49664 2.376 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 0

463 0 0 0 0 19 0 0 0 38.33333 1 0 0 0 0 0 1 1

464 0 29.4404 3.256 0 0 0 0 0 74.66667 2 16 0 10 0 16 1 0

465 0 20.41864 1.32 0 0 0 0 0 41.33333 1 9,16 0 9 0 16 1 0

466 0 22.25608 2.728 1 1 0 0 0 62 2 11 0 0 11 0 1 1

467 0 38.91184 3.696 0 19 0 0 0 36.66667 1 0 0 0 0 0 1 1

468 0 22.58256 2.288 18 0 0 0 0 35.33333 1 0 0 0 0 0 1 0

469 0 32.50192 3.696 0 0 0 0 0 44.33333 2 16 0 0 0 16 1 0

470 0 43.29336 3.256 1 1 0 0 0 31.33333 1 11 0 0 11 0 1 0

471 0 28.29464 3.344 0 0 0 0 0 42.33333 1 16 0 0 0 16 1 1

472 0 33.7436 4.224 18 0 0 0 0 29.33333 1 0 0 0 0 0 1 3

473 0 30.75776 3.08 18 0 0 0 0 40.66667 1 0 0 0 0 0 1 0

474 0 45.5268 4.4 0 19 0 8 0 54 2 0 0 0 0 0 1 1

475 0 41.97688 2.992 0 0 0 0 0 53.66667 2 16 0 0 0 16 1 0

476 0 26.136 3.256 0 0 0 0 0 50.33333 2 16 0 0 0 16 1 1

477 0 41.18576 3.256 0 0 0 0 0 31.33333 1 16 0 0 0 16 1 0

478 0 36.19176 3.432 0 0 0 0 0 41 1 16 0 0 0 16 1 1

479 0 32.6876 3.168 0 0 0 0 0 0 1 16 0 0 0 16 1 0

480 0 27.49384 3.52 0 0 0 0 0 53.66667 1 10,16 0 10 0 16 1 1

481 0 36.52 2.93568 0 0 0 0 0 0 0 1,16 1 0 0 16 1 1

482 0 26.74584 3.432 0 0 0 0 0 38 1 16 0 0 0 16 1 1

483 0 36.74616 3.344 0 19 0 0 0 29.66667 1 0 0 0 0 0 2 0

484 0 32.6788 3.696 0 0 0 0 0 34.66667 1 16 0 0 0 16 1 1

485 5 26.94296 2.64 0 0 0 0 0 38 1 16 0 0 0 16 1 1

486 0 30.31776 3.08 0 19 0 0 0 34.33333 1 0 0 0 0 0 1 1

487 0 45.936 3.432 18 0 0 0 0 0 0 2 2 0 0 0 1 0

488 0 37.488 3.432 0 0 0 0 0 37 1 16 0 0 0 16 1 0

489 0 36.696 2.64 0 0 0 0 0 0 0 16 0 0 0 16 1 1

490 0 28.6 0.792 0 0 0 0 0 55.66667 0 16 0 0 0 16 1 1

491 0 0 3.608 0 0 0 0 0 0 0 16 0 0 0 16 1 0

492 0 26.488 3.168 0 0 0 0 0 46.66667 1 16 0 0 0 16 1 1

493 0 0 2.376 0 0 0 0 0 37.33333 1 16 0 0 0 16 1 1

494 0 27.192 2.464 0 19 0 0 0 37.66667 1 0 0 0 0 0 1 1

495 0 26.928 3.168 0 0 0 0 0 0 0 16 0 0 0 16 1 0

496 0 23.672 3.168 18 0 0 0 0 30 1 0 0 0 0 0 1 0

497 0 0 0 0 0 0 0 0 0 0 1,16 1 0 0 16 1 1

498 0 36.608 2.992 0 0 0 0 0 0 0 16 2 0 0 16 1 0

499 0 30.624 2.728 0 19 0 0 0 59 2 9 0 9 0 0 1 0

500 0 35.88992 3.52 0 0 0 0 0 37.33333 1 16 0 0 0 16 1 0

501 0 42.8164 3.168 0 19 0 0 0 55.33333 2 0 0 0 0 0 1 0

502 0 36.14864 3.696 0 19 0 0 0 46.66667 1 10 0 10 0 0 1 1

503 0 36.4144 3.432 1 1 0 0 0 48 2 11 0 0 11 0 1 0

504 0 40.568 4.312 0 19 0 0 0 55 2 19 0 0 0 0 1 1

505 0 29.49848 3.168 0 0 0 0 0 42.66667 2 16 0 0 0 16 1 0

506 0 28.18904 3.432 0 0 0 0 0 59.66667 2 10,16 0 10 0 16 1 1

507 0 34.12112 3.256 0 0 0 0 0 47.66667 1 16 0 0 0 16 1 0

508 0 32.06192 2.904 0 0 0 0 0 0 1 16 0 0 0 16 1 0

509 0 33.176 3.168 18 0 5 0 0 56.66667 2 0 0 0 0 0 1 1

510 0 37.488 4.752 0 0 0 0 0 0 0 16 0 0 0 16 1 0

511 0 38.55984 3.696 1 1 0 0 0 59.33333 1 10,11 0 10 11 0 1 0

512 0 24.84416 2.64 0 0 0 0 0 69.66667 2 16 0 0 0 16 1 0

513 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 0

514 0 32.64976 3.168 0 0 0 0 0 50.66667 1 16 0 0 0 16 1 0
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515 0 37.27152 3.432 0 0 0 0 0 0 0 1,16 1 0 0 16 1 0

516 0 33.62568 3.344 0 0 0 0 0 37 1 16 0 0 0 16 1 0

517 0 32.98768 3.344 0 0 0 0 0 41.33333 1 16 0 0 0 16 1 0

518 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 1

519 0 31.65624 3.168 0 0 0 0 0 38 1 16 0 0 0 16 1 0

520 0 46.1648 4.224 0 0 0 0 0 38.33333 1 16 0 0 0 16 1 0

521 0 31.4864 2.816 0 19 0 0 0 22.33333 1 0 0 0 0 0 1 3

522 0 29.43336 3.432 1 1 0 0 0 63.33333 2 11 0 0 11 0 1 0

523 0 38.17352 3.52 0 0 0 0 0 56.33333 2 16 0 0 0 16 1 1

524 0 36.83856 2.376 0 0 0 0 0 37.66667 1 16 0 0 0 16 1 1

525 0 26.50208 3.08 0 0 0 0 0 41.66667 1 16 0 0 0 16 1 1

526 0 0 3.696 0 0 0 0 0 0 0 16 0 0 0 16 1 1

527 0 43.77736 3.168 0 0 0 0 0 41.33333 1 16 0 0 0 16 1 0

528 0 23.46696 3.168 0 0 0 0 0 46 1 16 0 0 0 16 1 0

529 0 28.87632 3.168 0 0 0 0 0 36.33333 0 16 0 0 0 16 1 0

530 0 39.20664 3.696 0 19 0 0 0 76 2 0 0 0 0 0 1 0

531 0 27.97784 2.904 0 19 0 0 0 52.66667 2 0 0 0 0 0 1 0

532 0 38.808 3.168 0 0 0 0 0 0 1 16 0 0 0 16 1 0

533 0 27.8476 2.64 0 0 0 0 0 38.66667 2 16 0 0 0 16 1 0

534 0 0 2.376 0 0 0 0 0 0 0 16 0 0 0 16 1 0

535 0 0 0 0 0 0 0 0 0 0 16 0 0 0 16 1 0

536 0 36.86584 3.168 0 19 0 0 0 50 1 0 0 0 0 0 1 0

537 0 38.786 3.168 18 0 0 0 0 63.66667 2 0 0 0 0 0 1 0

538 0 0 0 0 0 0 0 0 39 2 16 0 0 0 16 1 0

539 0 38.61352 2.112 0 0 0 0 0 49.66667 2 9,16 0 9 0 16 1 1

540 0 26.928 3.168 0 0 0 0 0 60.33333 2 16 0 0 0 16 1 0

541 0 0 2.64 18 0 0 0 0 54 1 0 0 0 0 0 1 0

542 0 37.07704 3.168 18 0 0 0 0 51.33333 2 0 0 0 0 0 1 0

543 0 29.30312 3.08 0 0 0 0 0 47.66667 1 16 0 0 0 16 1 0

544 0 39.49 3.608 0 19 0 0 0 44.33333 1 0 0 0 0 0 1 1

545 0 32.6964 3.168 1 1 0 0 0 49 1 11 0 0 11 0 1 1

546 0 36.7752 3.168 1 1 0 0 0 50.33333 1 11 0 0 11 0 1 0

547 0 39.53576 3.256 1 1 0 0 0 36.33333 1 11 0 0 11 0 1 0

548 0 30.64688 2.64 0 0 0 0 0 37.66667 2 16 0 0 0 16 1 0

549 0 36.15392 4.224 0 19 0 0 0 37.66667 1 0 0 0 0 0 1 0

550 0 0 3.256 0 0 0 0 0 0 0 16 0 0 0 16 1 0

551 0 22.92928 3.168 0 19 0 0 0 0 0 1 1 0 0 0 1 4

552 0 34.34992 3.432 0 19 0 0 0 56.33333 2 10 0 10 0 0 2 0

553 0 33.88 3.432 0 0 0 0 0 55.33333 2 16 0 0 0 16 1 1

554 0 27.58008 2.904 0 0 0 0 0 31.33333 1 16 0 10 0 16 1 0
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SN V1LL V1DL ELL V2LL PTV2L V2DL V3VL V3VDL V3HL V3HDL V3OL V3ODL V3PLL V3DLL PTV4L V4LL V4DL VAD0.3

1 27.37328 3.608 2 57.816 0 3.432 19.272 3.432 8.184 3.52 5.544 3.168 62.66667 56.33333 0 33.88 3.08 0.35

2 45.13432 4.752 2 70.488 1 4.576 29.128 4.136 7.656 4.752 8.2456 4.48976 89 69.33333 0 30.66624 3.96 1.32

3 39.7276 4.84 1 69.96 3 4.664 32.736 3.96 9.504 4.4 5.6936 4.00312 83.33333 88.66667 0 24.02928 4.136 0.97

4 50.14592 3.96 2 73.14296 0 5.192 36.168 4.664 10.56 5.104 5.016 4.36128 58.66667 51.66667 0 22.57112 3.784 1.06

5 49.4824 5.632 2 75.68264 0 5.016 24.728 4.048 8.28432 4.4 5.85904 4.10432 94 81 0 25.872 3.696 0.79

6 37.29528 2.992 2 64.76888 0 3.168 37.928 2.552 9.48728 3.168 4.62968 3.344 103 88 0 128.6366 2.376 0.53

7 41.08984 4.928 2 62.5944 0 4.84 32.65592 4.136 7.45976 4.4 4.54608 4.11928 43.66667 52.66667 0 25.872 3.872 0.35

8 89.32792 3.52 3 53.592 0 3.432 28.44248 2.992 6.49352 3.43552 3.82096 3.24632 69.66667 67 0 24.024 2.728 0.53

9 37.224 2.464 2 58.10112 0 2.376 21.912 2.112 4.60856 2.376 3.25864 2.728 102 71 0 32.912 1.848 0.09

10 39.072 4.576 2 76.736 0 4.576 34.79256 4.4 4.7344 4.136 4.16152 3.344 118.6667 50.66667 0 32.824 3.432 0.88

11 69.78488 4.488 3 45.34552 0 4.224 25.78664 3.784 8.58176 4.312 4.70008 4.30496 95 86 0 40.52664 3.872 0.35

12 37.77136 4.224 2 58.01752 3 3.96 22.98032 3.608 6.80944 4.224 5.54136 3.94328 83 76 0 25.94416 3.608 0.62

13 28.53928 4.752 2 67.40888 1 4.84 31.5568 4.84 6.96344 5.896 5.65576 4.752 46.33333 50.33333 0 25.872 4.136 1.76

14 44.80608 4.488 2 58.90896 0 4.576 31.2576 4.4 8.80792 5.28 5.6408 4.752 49.33333 79 0 30.20776 3.256 0.17

15 34.91752 4.224 2 58.99608 0 4.4 29.09016 4.224 8.71992 4.4 4.99488 3.80248 55.66667 52.33333 0 30.70496 3.344 0.18

16 47.88432 5.632 2 62.87336 1 5.104 34.52416 4.928 3.43816 5.544 4.61648 6.01568 65 85.66667 0 31.32712 3.432 1.05

17 51.98864 3.872 2 62.11656 0 3.872 24.81688 3.696 8.35208 4.224 5.81504 4.67456 92 68.33333 0 27.51232 3.06944 0.18

18 39.864 3.96 3 69.36776 4 3.872 17.45744 4.136 7.436 4.4 5.77104 4.664 75.66667 45.66667 3 36.68984 3.96 0.7

19 61.18376 4.4 2 68.90576 0 4.136 38.89336 3.784 6.2964 4.136 5.23248 4.12192 63.33333 67.66667 0 27.57744 3.432 0.26

20 45.848 4.752 2 59.75376 0 4.4 32.82928 4.048 6.70032 4.928 4.82592 4.6904 73.66667 73.66667 0 25.37744 3.696 0.71

21 55.8756 7.92 2 82.104 1 7.656 48.67016 7.04 7.46944 7.92 5.6232 6.952 106.6667 105.3333 0 27.72 6.688 3.87

22 43.384 4.84 2 71.19376 0 4.488 40.66304 3.96 5.94 3.27536 5.88456 3.14424 82.66667 115 0 40.744 3.696 1.58

23 32.64184 3.696 2 68.4068 0 3.872 35.31616 3.608 7.47912 4.048 5.1656 3.6784 53 56.33333 0 26.4 3.608 0

24 39.83408 6.072 2 57.41472 0 4.84 39.82352 4.84 9.02528 4.928 5.74464 4.664 88 55.66667 0 34.42648 3.432 1.05

25 43.39192 4.136 2 63.97688 0 4.312 29.7 4.224 8.1136 4.312 5.22016 5.192 116 88.33333 0 34.41064 3.432 0

26 91.97144 4.4 2 76.39016 0 4.576 43.84776 4.576 8.07752 4.664 4.8752 4.928 87.66667 62.33333 0 24.376 4.4 0.53

27 29.09808 3.784 2 60.6012 1 3.784 37.89984 3.696 9.02352 3.872 5.6628 3.696 67.33333 78.33333 3 36.50856 3.52 0.88

28 28.72584 2.992 2 41.45592 0 2.904 17.864 2.64 4.1228 2.992 3.6256 3.168 78.66667 64.66667 0 21.79144 2.64 0.18

29 33.616 4.312 2 57.55552 1 4.224 31.50224 4.312 9.11328 4.4 5.8828 4.30144 44 53.66667 0 28.72672 3.696 0.61

30 53.33152 5.192 2 76.1728 0 5.368 38.22984 5.368 8.61256 5.016 5.27032 6.072 45.33333 59.33333 0 28.03064 3.696 2.2

31 45.936 4.84 2 80.81832 0 4.84 39.20048 4.664 9.42128 5.28 5.54224 4.84616 80.33333 81.66667 0 29.568 3.432 1.67

32 40.27408 4.928 2 67.29008 0 4.84 34.20032 3.96 9.64216 4.664 4.42992 3.97848 43.33333 42.66667 0 31.52336 3.96 1.76

33 40.39288 3.52 2 58.5156 1 3.52 36.36864 3.08 7.45272 3.08 5.22896 3.344 63 63.33333 3 32.38488 2.904 0.35

34 39.55688 4.4 2 71.10576 1 4.224 36.29384 3.872 8.58088 4.488 5.98928 4.09728 60 58.33333 0 39.91592 3.344 0.97

35 44.28248 3.344 2 54.4456 3 3.08 23.62184 3.168 5.96376 3.344 4.8752 3.696 46.33333 67.33333 0 20.064 2.64 0.44

36 44.25872 4.312 2 74.07312 1 4.312 42.50576 3.872 8.62928 3.784 5.74288 5.0424 84.33333 68.66667 0 20.34208 3.256 1.94

37 NA NA 2 NA 0 NA NA NA NA NA NA NA NA NA NA NA NA

38 45.14488 4.488 2 67.7688 1 3.96 32.0716 3.96 9.39752 4.048 4.97464 4.01984 101.6667 67.66667 0 27.30816 3.168 0.53

39 25.52968 3.608 2 39.18464 0 3.52 25.76464 3.432 5.13216 2.992 4.07704 3.08 45.33333 91.66667 0 23.35784 2.376 0.27

40 42.15376 6.864 2 72.33952 0 6.512 NA NA NA NA NA NA NA NA 0 36.29824 5.104 2.64

41 48.80832 3.96 2 63.096 0 4.048 32.33208 3.96 8.27024 3.96 4.35864 5.07584 78 79.33333 0 21.58904 3.168 0.18

42 33.93016 4.928 2 54.428 0 4.224 38.39352 3.432 8.20688 4.136 5.14096 4.12456 76.66667 67.66667 0 32.3356 2.552 0.71

43 37.13688 3.168 2 62.59264 1 2.992 23.01464 2.904 5.96552 2.904 3.75144 2.464 91 76.66667 0 37.76696 2.64 0.44

44 48.32784 5.28 2 72.96608 0 4.752 22.30272 4.488 NA NA NA NA 48.33333 50 0 23.056 4.048 2.02

45 42.328 4.312 2 57.0284 0 4.136 31.50752 3.96 13.50712 4.488 5.13744 4.488 86 81.33333 0 #DIV/0! 3.696 0.79

46 34.12904 4.488 2 75.85952 1 4.048 50.51024 4.224 10.23528 4.488 8.22096 4.488 71.66667 81 1 39.76632 4.4 0.62

47 61.77688 4.136 3 41.21216 0 3.52 23.496 3.608 7.79504 3.608 6.754 3.432 71.66667 71.33333 0 33.51744 3.344 0.62

48 47.95648 4.224 2 59.68952 0 4.136 35.70336 3.432 10.10416 3.96 5.73232 3.6608 43.33333 51 0 21.57144 3.432 0.26

49 48.70008 5.896 2 59.55488 0 5.808 33.74272 5.808 11.98472 5.456 5.4912 4.67984 57.33333 47 0 29.77832 5.104 1.5

50 36.94328 4.928 2 64.89472 0 5.28 40.92264 4.576 9.6624 4.84 4.61912 5.04064 64.33333 62.33333 0 28.6088 4.84 0.27

51 23.7908 6.16 2 71.71912 3 5.54576 36.344 6.248 10.92344 6.248 5.39528 5.104 37.33333 41.66667 0 29.12184 4.224 1.76

52 37.24336 3.784 2 65.02672 0 3.608 30.53336 3.52 6.42488 3.872 4.5892 3.784 50 77 0 33.93896 2.816 1.05

53 40.2644 4.576 2 56.55232 0 4.488 20.54536 4.224 6.65896 4.488 4.83208 4.048 64 60.66667 0 35.45168 3.784 1.94

54 46.11288 4.312 2 73.79944 3 4.488 31.328 3.784 10.01968 4.312 5.32576 4.09376 46.66667 49.66667 0 21.12 3.432 0.61

55 36.22432 3.608 2 58.43904 0 3.256 28.22072 3.432 8.66712 3.872 4.68776 3.608 42.66667 63 0 28.77248 3.256 0

56 41.27024 3.344 2 71.81152 0 3.08 31.966 2.816 8.5844 3.696 4.8268 3.784 93.66667 75.33333 0 32.95776 3.08 0.36

57 43.98856 3.872 2 67.62712 0 3.696 33.33968 3.872 8.11448 3.96 5.43224 3.71184 59.66667 52.66667 0 33.00528 3.696 0.88

58 37.95176 4.224 2 62.88128 0 3.96 29.9376 3.96 9.09744 3.96 5.15856 4.04008 47.33333 62.33333 0 31.32976 3.52 0.17

59 50.50408 4.488 2 60.56512 0 4.4 31.58584 3.696 9.504 4.224 4.58568 4.224 68 57.33333 0 36.14952 3.432 0.88

60 60.28 4.664 2 71.04328 0 4.488 33.40304 3.784 7.766 5.016 5.104 4.66928 43.66667 47.33333 0 11.8536 2.64 0.88

61 44.35288 2.288 2 52.976 0 2.288 18.8408 2.112 4.66664 2.112 3.2648 2.464 91.33333 87.33333 0 26.56632 1.76 0.79

62 33.7964 3.168 2 45.67464 0 3.168 11.88 2.64 9.09744 2.64 5.15856 4.66928 99.33333 61.33333 0 16.632 2.376 0.44

63 32.296 2.376 2 41.19808 0 2.376 18.33744 2.464 5.66896 2.904 2.99376 2.6796 66 77.33333 0 24.398 2.376 0.79

64 38.192 4.136 2 56.51536 0 3.784 16.57216 3.432 5.37856 4.224 3.54112 3.872 87 72 0 32.296 3.256 0.53

65 48.78368 3.696 2 71.00632 0 3.872 36.3132 3.344 9.11328 3.344 5.37768 3.344 111.6667 61.33333 0 31.15816 2.64 0.79

66 34.40624 4.048 2 48.752 0 4.048 21.22296 3.608 6.66952 4.048 6.36152 3.99256 46.33333 48 0 33.62304 3.168 0.53

67 111.144 3.344 3 46.29064 0 2.904 25.79016 2.904 8.66448 2.904 5.41904 2.904 103.3333 67 0 #DIV/0! 2.376 0.62

68 45.97472 4.224 2 66.01936 0 4.224 35.65144 4.4 12.07272 4.488 5.9928 4.36128 118.3333 74.33333 0 26.68512 4.224 0

69 33.08976 3.784 2 68.46312 0 3.52 23.06392 3.432 10.20624 3.52 7.27144 3.52 98.33333 111.6667 0 24.288 3.256 0.17

70 78.7248 3.696 4 37.3384 0 3.52 32.87152 3.608 9.58848 3.96 6.69328 3.96 45.66667 75 0 32.736 3.168 0.09

71 42.08072 5.456 2 65.824 0 4.224 37.31728 4.224 6.98192 3.96 6.69064 3.96 46.33333 71.66667 0 29.80912 3.168 1.41

72 39.47944 3.344 2 83.23656 0 3.168 31.43272 2.64 7.42016 2.728 6.39936 2.728 93.33333 94 0 24.552 2.64 0.62

73 57.29152 3.96 2 50.39408 0 3.696 26.4 3.432 9.6624 3.96 5.7244 3.93096 97 80.66667 0 25.46104 3.168 0.62

74 60.4912 3.696 2 57.00816 0 3.696 37.36128 3.696 9.0244 3.696 5.49296 3.64584 91.66667 #DIV/0! 0 29.9948 3.432 0.08

75 47.78488 3.52 2 75.74688 0 3.784 35.69192 3.52 9.16256 3.96 5.6936 3.90192 87.33333 108 0 24.024 1.584 0.26

76 51.21864 3.432 2 64.88416 0 3.432 18.74752 3.43816 7.60584 3.608 4.78632 3.32024 102.6667 89.33333 0 30.096 3.168 0.35

77 28.7936 3.784 2 67.4168 0 3.784 28.63696 3.784 10.47552 3.784 5.6188 3.784 84.33333 84.33333 0 29.89448 3.256 0.08

78 41.05992 4.752 2 66.1452 0 4.576 38.72 4.752 9.3324 4.576 5.09256 4.42288 71.33333 82.66667 0 29.07168 4.136 0.7

79 49.28792 3.696 2 69.04744 0 3.608 31.55856 3.168 9.17488 3.784 5.0952 3.784 93.33333 90.66667 0 26.56368 2.992 0.35

80 44.17776 4.048 2 65.3004 0 4.136 35.66464 3.696 10.714 4.224 5.90832 4.00136 69 76 0 30.4348 2.5212 0.44

81 51.89448 4.224 2 61.19696 3 4.048 30.75512 3.432 10.8416 3.96 5.65928 3.96 91 106.3333 0 17.97928 3.432 0.88

82 47.56488 3.608 2 65.55472 0 3.52 37.51968 3.256 9.39928 3.608 4.55136 4.00312 80 89.66667 0 37.752 3.608 0.53

83 37.31552 3.256 2 61.3932 1 3.168 41.10392 3.168 7.17288 3.608 5.41904 3.50856 95.33333 81.33333 0 #DIV/0! 2.904 0

84 48.26888 4.136 2 59.66664 0 4.048 28.63432 3.96 15.02512 4.224 7.25648 4.048 65.33333 77.66667 0 32.91024 3.256 0

85 36.0184 4.048 2 69.784 0 4.136 35.64792 3.784 5.46832 4.048 4.76168 4.312 87.66667 68.33333 0 32.4808 3.96 0.71

86 47.14512 4.928 2 70.2856 0 4.136 26.55576 4.136 12.47224 4.664 5.74464 4.41936 86 91 0 33.26752 3.696 0.97

87 35.24576 3.784 2 65.7668 0 3.784 36.52088 3.872 11.22616 4.048 5.6672 4.47744 52 70.33333 0 33.27544 3.76728 0.36

88 38.58272 4.224 2 53.96072 0 4.048 31.84016 3.432 10.12352 3.81832 4.84704 4.4352 86.66667 77.66667 0 19.47616 4.224 0.79

89 51.10424 4.488 2 65.47816 0 4.4 NA 3.96 NA NA NA 0 NA NA 0 21.912 4.4 1.06

90 44.44968 5.368 2 61.79184 0 4.576 27.78776 4.136 10.43768 4.664 5.23952 4.664 66.66667 68.66667 0 29.09104 3.784 2.38

91 45.02256 3.52 2 61.5604 0 3.256 19.05728 3.256 2.84328 3.608 3.3572 3.73296 90.66667 87.66667 0 31.3324 3.168 0.62

92 43.82576 2.904 2 32.29072 0 2.904 19.35648 2.904 4.93064 2.904 3.2472 3.432 80.33333 100.3333 0 12.408 2.904 1.41

93 28.8992 3.256 2 59.4088 0 3.256 25.24016 3.168 9.16256 3.256 5.16208 3.40384 78.66667 94.33333 0 12.584 2.64 0

94 31.33328 3.52 2 42.306 0 3.344 22.83952 3.344 6.19872 3.608 3.322 3.52 74.33333 66.66667 0 23.54264 2.728 0.53

95 45.30152 4.312 2 73.128 3 3.696 20.89032 3.696 6.75048 4.224 4.5672 4.224 103.3333 69.33333 0 36.46896 3.168 1.23

96 43.30216 3.168 2 37.23456 0 2.64 16.22104 2.112 6.80944 2.112 4.06296 2.2 106 112 0 21.66912 1.672 0

97 45.144 5.456 2 61.688 0 4.84 19.91704 4.84 7.9948 4.84 3.76992 4.84 98.66667 80.66667 0 38.368 3.696 2.82

98 39.776 3.608 2 59.14128 0 3.608 30.78152 3.608 7.97808 3.784 5.4428 3.608 78 64.33333 0 28.39232 2.904 0.26

99 39.70032 3.608 2 65.83544 0 3.872 35.46488 3.696 9.76272 4.752 6.23304 4.576 107 80.33333 0 28.40464 2.816 0.26

100 104.2958 3.432 4 32.57936 0 3.696 28.61848 3.432 8.02824 3.432 5.4032 3.696 89.33333 90.66667 0 27.03008 2.904 0.35

101 34.90696 2.024 2 40.7528 0 2.024 18.74752 2.024 6.12392 2.112 3.86672 2.41384 91.33333 65.66667 0 #DIV/0! 2.112 0.71

102 23.70104 2.992 2 57.03104 0 2.64 26.53728 1.76 8.00536 2.28096 5.63904 3.46984 91.33333 81.33333 0 28.95024 1.672 0.35

103 40.568 5.192 2 65.11208 0 4.576 24.1956 3.784 8.29048 4.312 4.37448 3.696 70.66667 79.33333 0 35.84152 3.96 1.93

104 39.248 4.136 2 62.65688 0 3.784 24.86792 3.872 6.42312 3.784 4.35864 3.88432 98 70.66667 0 35.464 2.992 0.53

105 119.7689 3.872 3 66.00088 0 3.96 NA 3.432 NA NA NA NA 74.33333 NA 0 39.336 3.08 0.44

106 41.98392 3.872 2 60.7288 0 3.608 19.44272 3.432 5.33456 3.784 3.31496 3.784 80 80.33333 0 34.80928 3.432 0.18

107 46.552 3.344 2 60.38912 0 3.08 35.48688 2.904 9.34824 3.168 4.8268 3.168 77.33333 83.33333 0 31.19336 2.376 0

108 39.38616 2.992 2 62.61992 0 2.992 24.03016 2.816 6.776 2.992 #DIV/0! 2.992 84 66.66667 0 37.01368 2.288 1.67

109 33.12056 3.344 2 48.75376 0 2.904 33.6292 3.08 3.26128 2.904 6.65808 2.904 102.3333 96.66667 0 25.19088 2.376 0.26

110 46.55376 3.08 2 62.23976 0 3.168 22.10912 3.08 5.76576 2.64 3.25072 3.168 86 69 0 34.0736 2.552 0.44

111 33.79376 3.432 2 45.30504 0 3.256 20.8868 3.08 6.91328 3.168 4.22576 3.168 81 71.66667 0 36.9028 2.992 0.53

112 34.848 3.168 1 82.45776 1 3.256 24.2088 3.168 5.302 3.168 3.76992 3.168 113.3333 85.33333 4 #DIV/0! 2.64 0.88

113 44.704 2.904 2 59.05416 0 2.728 11.96096 2.376 7.36648 2.112 4.83208 2.024 111 78.66667 0 32.03464 1.056 1.84

114 23.93864 3.344 2 54.99208 1 3.344 26.50384 3.256 9.29368 3.608 7.2908 3.608 84.33333 107.6667 0 36.59656 2.728 0.35
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115 51.83464 4.576 2 65.6568 0 4.048 33.88 4.136 9.05432 4.4 6.1864 3.96 94.33333 96.66667 0 30.096 3.256 0.53

116 38.2712 3.784 2 58.6872 0 3.696 28.07904 3.168 5.11984 3.784 4.31904 3.432 65.66667 67.33333 0 30.59408 3.168 0.09

117 37.75992 3.168 2 59.664 0 2.992 21.17808 2.64 6.18552 3.168 3.52792 2.904 96.33333 108.6667 0 28.91416 3.168 0.61

118 37.81624 3.5332 2 66.86592 0 3.784 30.70056 3.344 5.86256 3.96 5.16912 3.96 111.6667 92.66667 0 36.80776 2.904 0.34

119 44.704 3.872 2 53.328 0 3.52 17.16176 3.52 4.02072 3.168 5.00016 3.872 57 65.33333 0 33.79904 2.816 0.44

120 47.256 3.608 2 49.23336 0 3.608 17.95376 3.52 6.7188 3.52 3.84208 3.4012 75 73.33333 0 33.264 3.168 0.35

121 42.504 3.96 2 48.66576 0 3.96 17.07464 3.872 5.41376 3.608 4.03304 3.608 92.66667 76 0 34.45992 3.696 0.26

122 86.06576 3.608 3 39.8684 0 3.344 29.46064 3.168 6.18552 3.696 4.37184 4.224 109 114.6667 0 36.51384 3.168 0.17

123 34.672 4.4 2 61.78128 0 4.136 13.66288 3.96 6.97048 3.96 3.88872 3.608 105.3333 83 0 38.016 3.696 0.88

124 43.56 3.168 2 63.19984 0 3.168 31.48288 2.992 7.4668 2.992 4.422 3.696 73.66667 115.3333 0 34.78376 2.904 0.35

125 32.42624 2.992 2 42.24968 0 2.904 18.06112 2.376 6.996 2.904 2.794 2.80016 81 75 0 23.11672 2.64 0.27

126 31.07368 3.432 2 61.11424 3 3.52 24.1692 3.608 4.6552 3.784 3.24632 3.696 117.6667 78 0 33.704 3.344 0.17

127 78.46872 2.464 4 22.55616 0 2.376 37.87784 2.376 NA NA NA NA 115.6667 NA 0 15.86904 1.056 0.61

128 31.81904 3.432 2 42.57088 0 3.696 25.19528 3.608 9.39136 3.784 3.8192 3.68016 117.6667 80.66667 0 32.34088 3.256 0.18

129 29.6868 3.168 2 60.91096 0 3.168 31.28664 3.168 7.17288 4.224 5.41904 3.696 95.33333 80.33333 0 31.064 2.904 1.14

130 0 0 2 54.1904 0 3.256 26.45808 3.168 7.58384 3.696 3.80952 3.696 76.33333 70.33333 0 14.28944 2.992

131 37.31552 3.256 2 61.3932 1 3.168 41.10392 3.168 7.17288 3.608 5.41904 3.56048 95.33333 81.33333 0 36.51384 2.904 0

132 NA NA 2 62.33656 0 4.224 30.77712 3.696 6.70824 4.224 3.78752 3.696 61.66667 76.66667 0 28.69856 3.344

133 39.46888 3.696 2 61.93 4 3.608 26.2856 3.256 6.72496 3.52 2.794 3.52 63.66667 80.33333 0 26.48184 3.256 0.09

134 43.5952 2.904 1 60.04328 0 3.08 29.13944 2.64 7.4712 2.64 4.3692 2.8996 116.6667 68.66667 0 27.03008 2.464 0.53

135 44.44 5.016 2 68.64 0 4.84 17.68976 4.136 6.18552 3.96 3.29296 3.784 106.3333 94.33333 0 31.064 3.872 1.68

136 22.68728 3.168 2 50.43104 0 3.256 30.24648 3.432 7.26176 4.136 4.12984 3.5508 64 78 0 27.0864 2.552 0.79

137 42.944 3.696 2 51.4976 0 3.696 16.28088 3.608 5.1348 4.048 2.99376 3.92392 108.3333 72.66667 0 29.48 3.696 0.62

138 40.216 4.224 2 67.90608 0 4.048 37.87784 3.696 6.65808 3.52 3.73296 3.696 112 86.33333 0 30.23416 2.904 0.52

139 48.40968 3.432 2 54.912 0 3.432 27.55456 2.904 6.79184 3.432 2.53176 2.992 82 71.33333 0 28.512 2.904 0.09

140 45.76264 5.28 2 67.92192 0 5.192 21.18952 4.752 5.32312 5.896 3.88608 5.896 70 63 0 36.69864 4.928 0.36

141 43.37784 2.728 2 58.05008 0 2.992 13.34608 2.64 4.55664 2.904 3.036 2.904 57.66667 57 0 29.11832 2.64 0.09

142 47.872 3.696 1 66.44 0 3.168 31.85688 3.168 5.84672 3.168 2.28976 3.168 50.33333 62.33333 0 22.4576 2.112 0.61

143 35.992 4.312 2 60.104 0 3.784 31.416 4.048 7.59352 3.872 2.80632 3.696 78 63.33333 0 35.464 3.52 1.23

144 39.61408 4.048 2 66.01232 0 3.696 30.536 3.52 9.37024 4.224 9.69584 3.696 75 69.33333 0 31.70112 3.696 0.18

145 54.30128 4.664 2 65.3004 0 3.96 31.15376 3.432 8.98128 3.872 3.8104 3.696 72.33333 71.66667 0 31.966 2.904 0.18

146 47.85352 3.256 2 52.87832 0 2.904 13.3408 2.64 5.98576 3.344 3.212 3.168 61 64 0 31.58496 3.08 0.36

147 24.0196 3.168 2 44.37048 0 3.872 21.71928 4.224 8.05728 3.696 3.75144 3.696 56 73.33333 0 30.05904 3.256 0.53

148 51.304 3.696 2 69.696 0 3.256 30.184 2.904 9.03672 3.08 2.43408 2.64 90.66667 78.66667 0 21.55912 1.584 0.44

149 44.6512 4.928 2 62.71848 0 4.84 26.97112 3.96 12.74768 4.84 4.51088 3.93008 99.33333 64.33333 0 0 3.608 1.32

150 62.63576 4.224 3 41.4128 0 3.696 26.47656 3.696 7.51608 4.576 3.21464 3.17152 54.66667 59 0 31.42216 3.344 0.71

151 108.768 4.048 3 34.8568 0 4.136 26.4044 3.696 5.126 4.136 4.80128 4.224 78.66667 68.33333 0 35.464 3.608 0.35

152 42.51632 4.048 2 59.90424 0 4.136 29.73872 3.52 10.98944 4.224 5.11984 4.664 80 93.33333 0 33.98912 3.344 0.53

153 NA NA 2 0 NA NA 28.776 3.344 4.9368 3.696 3.38184 3.65992 76 68.66667 0 27.53872 3.168

154 46.11376 4.576 2 55.968 0 4.664 19.9232 3.696 7.02768 4.048 2.74824 4.048 60 70.33333 0 33.44 3.344 1.15

155 51.21864 4.928 2 73.40432 1 4.752 22.62304 3.432 6.40904 5.016 3.38184 4.752 64.33333 64.33333 0 23.8964 3.784 0.26

156 62.76424 3.696 2 61.16 1 3.70832 26.15448 3.168 8.61784 3.608 2.53088 3.52 57.66667 63 0 33.8008 2.992 0.44

157 52.888 5.192 2 77.79464 0 4.664 30.12592 4.136 8.8836 4.664 3.26128 4.224 76 70.33333 0 36.872 4.664 0

158 37.49504 3.608 2 53.152 0 3.608 32.36904 3.696 8.42512 4.048 4.83208 3.96 83 86.33333 0 28.54368 3.608 0.7

159 42.77768 3.696 2 58.52 0 3.784 15.59184 3.696 4.65256 3.696 3.25424 3.696 81.33333 68.66667 0 33.352 3.168 1.59

160 43.30128 4.136 2 64.1916 0 4.048 42.1344 3.784 9.8824 3.96 4.15976 4.30408 120 63.33333 0 29.6912 3.432 0.18

161 50.44864 3.608 2 67.44056 0 3.608 36.56488 3.52 13.05568 3.784 4.52584 3.9072 64 61.33333 0 30.24384 3.168 0.35

162 46.02488 2.904 2 59.752 0 2.816 23.5004 2.552 NA NA NA NA 111 NA 0 31.768 2.2 0.61

163 49.64344 3.608 2 73.70968 0 3.608 27.91536 3.344 5.40496 2.552 3.19352 3.52 114.3333 77 0 43.7976 3.08 0.09

164 37.18704 3.52 2 58.14072 0 3.344 30.36704 3.08 6.9828 3.432 3.54112 3.344 95.33333 55.33333 0 24.15952 3.432 0

165 39.864 3.608 2 54.12 0 3.432 18.54864 2.904 5.4384 3.432 2.74032 3.82888 112 76 0 36.168 2.904 0.35

166 28.16528 3.784 1 66.08536 0 3.52 39.62816 3.168 8.06344 3.52 4.07176 3.432 88 68.33333 0 27.07496 3.11872 0

167 52.36616 4.488 2 48.25128 0 4.136 27.72 4.048 10.7228 3.872 5.11368 4.312 99 69.66667 0 0 3.696 0.7

168 60.04768 4.664 3 67.68696 0 4.136 35.4728 3.696 9.8912 3.696 4.86816 3.8148 101.3333 88 0 29.4404 3.52 0.61

169 38.47272 4.4 2 58.41176 0 4.312 37.80568 4.136 12.81368 4.488 4.91304 4.224 115.3333 76.33333 0 31.8868 3.784 0.09

170 37.22664 3.168 2 66 3 3.168 26.57952 2.904 6.22424 4.576 4.83384 3.8148 90.33333 75.66667 0 34.32 1.584 1.23

171 46.288 3.696 2 56.936 0 4.048 31.064 3.696 6.19872 4.048 2.82304 3.696 68.66667 68.33333 0 31.6008 3.696 0.8

172 42.152 3.52 2 58.96 0 3.432 15.22576 3.168 6.204 3.344 2.2528 3.432 66.33333 54 0 31.152 2.64 0.44

173 37.928 4.752 2 58.08 0 4.4 18.8628 4.752 5.41112 5.368 3.01664 5.28 87.66667 77.66667 0 31.768 4.224 1.76

174 37.4 3.96 2 58.608 0 3.608 18.65952 3.608 5.17 3.344 2.53968 3.168 49.66667 62.66667 0 29.22128 2.992 0.44

175 35.6268 4.224 2 60.66896 0 4.312 18.59 3.696 6.17936 4.576 3.17856 3.96 67.33333 65.66667 0 31.416 3.696 0.52

176 36.12488 2.112 2 56.78464 1 2.112 15.57688 2.112 4.02864 2.112 1.6896 2.2 47 52.33333 0 30.22448 2.64 1.59

177 37.312 4.488 2 62.77744 0 4.048 38.97696 4.048 9.33504 4.312 5.37856 4.1668 59.66667 61.66667 0 32.07424 3.696 0.88

178 38.55632 4.048 2 64.16168 0 3.872 26.93152 3.344 10.14376 3.872 5.3768 3.76112 67 67.33333 0 25.91248 3.608 0.35

179 26.30056 4.136 2 61.97488 0 3.784 30.03792 3.432 11.41096 3.96 4.83384 3.81568 76.66667 66.33333 0 29.546 3.256 1.76

180 34.3508 4.752 2 61.69328 0 4.224 26.49152 3.872 6.75136 4.224 3.43552 3.784 50.66667 74.33333 0 28.64664 3.696 0.44

181 37.488 3.96 2 62.88744 0 3.96 20.43272 3.696 6.22424 3.96 3.1856 3.872 50.33333 75.66667 0 28.512 3.344 1.41

182 61.07376 3.168 1 67.40888 0 3.168 14.87904 2.64 4.818 3.168 3.23664 3.168 73.33333 60.33333 0 33.93808 2.64 0.44

183 33.70576 3.872 2 52.27376 3 3.96 27.984 3.696 5.46656 3.47512 3.322 3.872 49 67 0 34.41856 4.312 0.35

184 48.136 3.168 2 56.86384 1 3.08 23.5752 2.64 5.12776 3.344 3.64936 3.256 76.66667 68.66667 0 33.26752 2.64 0

185 96.096 3.784 3 49.38032 0 3.608 23.76176 3.256 4.61472 3.96 3.27976 3.168 68.33333 77.33333 0 30.448 3.168 0.09

186 75.10888 3.784 3 57.9964 0 3.784 17.96168 3.696 5.6496 4.136 3.30704 4.136 65.66667 69.66667 0 44.2684 3.256 0.27

187 48.0304 4.752 2 72.50056 0 4.224 26.66576 4.224 6.67656 4.4 4.97464 4.4 64.66667 64.66667 0 26.488 3.784 1.41

188 39.51728 3.53232 2 52.27552 0 3.432 23.76352 3.168 4.63232 3.608 3.0096 3.54112 59.33333 72 0 30.712 3.168 0.17

189 48.752 3.608 2 68.92336 1 3.432 31.42568 3.256 8.28432 3.872 5.37856 3.55432 76 69 0 33.43208 2.64 0.09

190 41.99536 4.224 2 71.896 0 3.696 24.2 3.168 4.202 3.4452 2.64 3.26304 65.33333 63 0 28.6 3.344 0.61

191 44.088 5.632 2 67.6764 0 4.928 18.48 4.224 8.01504 4.4 5.58888 4.08056 59.33333 46 0 0 4.224 1.76

192 26.0128 4.224 2 61.25768 0 4.048 28.13536 3.784 9.63776 4.4 4.06384 4.092 65.66667 52.66667 0 27.65224 3.696 1.84

193 36.52 3.256 2 60.72 0 3.96 15.84 3.872 5.61 4.49064 2.82304 4.312 99.66667 65.33333 0 34.584 3.344 0.08

194 32.472 3.872 2 55.616 3 3.432 18.5636 3.432 5.6364 3.52 3.60008 3.42056 68.33333 59.66667 0 31.064 3.256 0.61

195 35.904 3.696 2 55.528 3 3.696 20.36496 3.18296 5.11544 4.048 3.31408 3.278 74.66667 61.66667 0 36.08 3.08 0.26

196 48.4 3.696 2 68.288 0 3.696 19.67944 3.696 5.7332 4.224 3.61592 3.57544 60 69.33333 0 34.144 3.52 0.08

197 27.984 3.872 2 68.1296 0 3.608 27.72 3.256 4.8488 3.96 3.22344 3.5508 70 58 0 27.104 3.08 0.09

198 46.29856 2.288 2 63.36264 0 3.784 27.25712 3.696 4.40088 4.048 3.22344 3.872 59.66667 70.33333 0 32.912 3.57368 2.02

199 41.37408 3.52 2 61.2656 0 3.52 17.95112 3.168 4.56632 3.696 4.026 3.608 50 67.66667 0 32.032 3.168 0.18

200 49.984 3.4452 2 53.85688 0 3.432 22.79112 3.168 4.8884 3.608 2.6004 3.65024 60.33333 65 0 30.36 2.464 0.81

201 53.944 3.168 4 32.77472 0 3.168 19.55624 2.904 5.20256 3.256 3.38184 3.168 66 62.33333 0 32.384 2.904 0.17

202 102.96 2.904 3 33.96888 0 2.904 16.25008 2.64 4.07704 2.904 2.6004 2.904 72.33333 67.66667 0 32.29776 2.64 0.71

203 26.488 3.696 2 54.384 0 3.52 15.92624 3.344 5.41728 3.52 2.6136 3.17856 88.33333 71.33333 0 31.152 3.08 0.27

204 36.96528 3.52 2 65.47288 0 3.344 26.68336 2.992 5.36976 3.168 2.64 3.344 77.33333 70 0 0 3.08 0.18

205 40.49232 4.312 2 71.5924 0 4.224 39.34568 3.52 10.648 3.696 7.13504 3.56048 77.33333 73.33333 0 40.392 3.168 0.53

206 57.18592 4.312 2 69.58776 0 4.224 38.45864 3.96 8.19984 4.4 4.49592 4.18528 46.66667 55 0 28.776 3.432 0.35

207 71.10576 4.224 3 43.25816 0 4.136 16.21928 3.52 5.2052 4.136 3.18912 4.01192 76.33333 58.33333 0 32.65328 3.432 1.32

208 39.688 3.168 2 41.8 0 3.256 14.78488 2.64 4.56192 3.168 3.44256 2.85472 70.66667 66.66667 0 35.816 2.64 0.44

209 41.976 3.696 2 61.24888 4 3.696 16.91272 3.168 5.32752 3.88432 4.30232 3.93888 62.66667 61 0 32.648 2.992 0.53

210 36.784 3.344 2 63.96544 1 3.6212 27.984 3.256 7.7792 3.696 4.89632 3.696 54.33333 61 0 36.13456 2.376 0.53

211 28.688 3.00784 2 60.72 0 2.904 18.60144 4.136 4.56192 3.88432 3.44256 3.56048 98.33333 73.33333 0 31.504 2.112 0.69

212 34.232 3.72416 2 67.584 0 4.048 22.06248 3.608 5.79128 3.696 3.38184 3.696 72.66667 70.66667 0 35.03544 3.88432 0.82

213 49.72 3.696 2 62.48 0 3.696 20.18456 3.168 6.94144 3.872 3.17856 3.79104 68.66667 69.66667 0 28.952 3.344 0.53

214 36.256 4.224 2 64.328 0 4.224 18.48352 4.136 5.4604 4.136 3.44256 4.048 60.66667 64.33333 0 35.2 3.432 0.88

215 33.352 3.08 2 52.27288 0 3.168 12.93776 2.64 4.60944 2.64 2.7192 3.25776 73.66667 65 0 31.328 2.64 0.09

216 34.144 3.168 2 54.56 1 3.168 16.10488 2.64 6.21016 2.64 3.73296 3.256 63.66667 73.33333 0 30.976 2.2 0.53



 
 

151 
 

 

217 44.62216 5.104 2 56.45112 0 4.752 18.06376 4.752 6.38792 4.752 3.80688 4.4 98.33333 65.66667 0 33.176 3.96 0.27

218 35.90576 4.4 2 60.19464 0 3.96 18.60144 3.96 5.59416 4.224 2.85648 4.4 84.66667 76.66667 0 36.60976 3.696 1.23

219 35.992 3.872 2 55.4576 0 3.696 18.34536 3.696 5.37856 3.696 3.17856 3.696 76.66667 67.33333 0 32.56968 3.168 0.53

220 90.37952 3.168 3 49.45688 0 3.608 16.82472 3.168 4.92448 3.696 4.86024 3.696 88.33333 76.33333 0 39.41608 3.696 0

221 28.776 3.96 2 54.91288 1 3.96 12.96504 3.168 4.50384 3.52 2.85648 3.52 61 54.66667 0 28.952 3.432 0.53

222 39.952 3.696 2 61.77776 0 3.168 15.97112 3.168 5.09432 3.608 3.30792 3.5332 68.33333 61.33333 0 30.448 3.0052 0

223 35.728 4.664 2 47.78576 0 4.488 21.1288 3.872 5.31872 4.488 2.98584 4.488 63.66667 51.66667 0 38.90832 4.224 2.81

224 21.1728 4.224 2 64.152 0 4.224 40.57416 4.224 9.504 4.224 5.68656 3.88432 53 49.66667 0 0 0 1.05

225 41.7956 5.016 2 70.2284 0 5.016 32.736 4.928 12.28216 4.928 6.446 4.928 93.66667 72.66667 0 40.28904 3.96 1.03

226 60.72088 4.224 2 76.73952 0 4.224 15.11224 3.696 5.13216 4.752 3.44256 4.488 83.33333 73.66667 0 37.312 3.696 0.52

227 41.23504 4.224 2 63.0476 0 4.312 35.8468 4.224 9.636 3.432 3.22344 3.96 100.6667 68 0 29.216 3.52 0.7

228 48.7828 3.784 2 62.65336 1 3.97144 34.22936 3.256 7.722 3.62032 4.32608 4.42464 44.66667 64.33333 0 29.38584 2.904 0.08

229 45.936 3.432 2 68.64 0 3.344 28.25152 3.168 8.31776 3.432 6.5208 3.432 55.33333 61.33333 0 40.83376 3.256 0.62

230 115.9858 3.432 3 52.49552 0 3.432 32.59168 3.18296 8.3072 3.696 4.56632 3.608 81 67.66667 0 34.91224 2.904 0.97

231 26.928 3.52 2 51.65952 0 3.432 16.70856 3.256 4.9104 3.432 3.22344 3.08 75.66667 74.33333 0 28.24096 2.64 0.35

232 68.02488 3.168 3 42.83576 0 3.608 22.088 3.256 9.636 3.08 6.69328 4.84 94.33333 91.66667 0 29.34096 3.168 0.01

233 45.936 3.344 2 66 0 3.432 29.942 2.992 10.65416 3.608 5.61264 3.87376 60.33333 74.33333 0 29.34976 3.344 0.71

234 47.6916 4.576 2 54.76152 0 4.4 22.02904 4.224 5.66104 4.664 3.7576 3.608 63 75.66667 0 0 4.136 0.8

235 32.19392 4.03656 2 56.43704 0 4.224 22.792 3.52 6.402 4.4 2.43408 4.4 94.33333 79.33333 0 27.13832 3.23048 1.93

236 52.93552 3.784 2 59.994 1 3.256 35.8468 3.608 12.81808 3.608 7.2512 3.41968 99.33333 74 0 34.496 3.344 0.09

237 39.16 4.312 2 65.65856 0 3.696 16.94088 3.608 5.66104 4.23456 4.39296 4.048 56.33333 60 0 35.65408 3.52 0.44

238 39.67392 3.52 2 60.96376 0 3.784 29.92 3.168 10.19832 3.168 4.906 3.17152 59 75.66667 0 26.97728 3.0272 0.26

239 30.82288 4.4 2 75.33504 0 4.136 21.6524 4.488 5.6628 4.84 3.17856 4.4 67.66667 59 0 31.68 3.784 0.79

240 37.488 4.664 2 58.52 0 4.136 19.33008 4.136 7.72816 4.664 3.59216 4.136 62.33333 61 0 36.96 3.432 0.17

241 45.85856 3.696 2 73.74752 0 3.696 21.38576 3.35104 7.23888 3.96 3.7576 3.96 68.33333 71.66667 0 24.62504 3.2032 0.08

242 41.866 3.168 2 30.2632 0 3.08 14.256 2.904 4.9764 3.168 4.06384 2.992 65.33333 68 0 31.96248 2.65144 0.44

243 38.01952 3.784 2 66.00352 4 3.20936 19.27816 3.696 5.76312 3.96 3.36776 3.81656 85.66667 79.33333 0 34.76 3.168 0.51

244 38.36976 3.432 2 62.72816 0 3.432 15.04932 3.256 5.61 3.432 3.3 3.33432 58.66667 62 0 39.9168 3.168 0.26

245 45.7688 4.136 2 72.57976 0 4.048 17.48384 2.904 5.6672 3.52 3.54288 2.904 114.234 79 0 28.952 3.168 0.08

246 84.92088 3.696 3 61.95552 0 3.608 17.73024 3.696 4.26624 3.52 2.2704 3.52 65 67.33333 0 35.43936 3.432 0.52

247 41.096 3.168 2 59.49944 0 3.08 22.176 2.904 5.98048 3.168 3.96 2.904 55.33333 67 0 20.99592 2.904 0.97

248 48.56632 4.136 2 59.488 0 4.048 30.01768 3.52 15.25744 3.872 6.70472 4.10432 76.66667 62 0 34.39128 3.432 0.09

249 52.97776 3.784 1 61.42752 0 3.784 19.61608 3.608 6.8816 3.96 2.95152 3.96 65 60.33333 5 37.42816 3.168 0.17

250 78.15016 2.992 3 32.5908 0 2.992 18.48352 2.64 7.47648 2.64 3.54288 2.64 59.66667 62.66667 0 26.664 2.64 0.88

251 33.616 2.9964 2 74.976 0 3.168 17.48384 2.904 4.37712 3.432 2.12784 3.2824 70.66667 62 0 32.912 2.83184 0.17

252 102.9609 3.696 3 52.536 0 3.96 17.5296 3.344 4.84704 3.52 2.76496 2.992 83.33333 79.66667 0 32.384 3.168 0.26

253 68.39184 2.64 4 37.53992 0 2.64 19.95312 3.608 5.6672 4.224 2.95152 2.64 67.33333 80.66667 0 0 0 1.58

254 36.88784 3.08 2 57.11288 0 3.168 15.04932 2.64 4.35336 2.64 2.84328 2.64 95.33333 72 0 33.45232 2.376 0.44

255 39.65808 4.048 2 60.984 0 3.784 14.60888 3.696 4.62968 4.048 3.07824 3.52 67.33333 58.33333 0 32.29336 3.168 0.88

256 47.46192 4.048 2 65.49576 2 3.96 23.2584 3.784 6.24272 4.224 3.59216 3.64496 64.33333 68.33333 0 37.84 3.96 0.27

257 45.91136 3.96 2 61.60528 0 3.96 18.25384 3.696 5.70328 3.96 3.01664 3.872 77.66667 64.66667 0 27.8564 3.168 0.62

258 44.06248 3.696 2 70.66576 0 3.70832 18.50464 3.52 5.808 3.52 3.02456 3.784 74.33333 67 0 33.968 3.256 0.52

259 46.82744 3.168 2 76.0936 0 3.168 19.95312 3.168 5.6672 3.168 3.56 2.992 95.33333 65 0 0 2.904 1.58

260 36.56224 4.224 2 63.01064 0 3.70832 17.37032 3.696 5.6672 4.224 3.5772 4.224 117.6667 76 0 38.896 3.696 1.84

261 43.9604 4.048 2 60.49208 0 3.872 17.69152 3.696 6.68888 3.96 3.18912 3.608 75.33333 76.66667 0 31.98712 3.08 0.27

262 43.70344 3.96 2 59.752 3 3.89928 16.99456 3.696 5.36712 3.872 3.66696 3.96 0 80.66667 0 27.12952 3.696 0.79

263 58.256 4.048 2 50.16968 0 3.96 27.20608 3.608 9.65272 4.048 4.29792 3.90896 118.6667 75.66667 0 28.688 3.256 0.44

264 27.984 3.168 2 60.01776 0 2.112 15.62792 3.08 4.05504 3.432 3.0096 2.816 67.33333 70.33333 0 33.29568 3.08 0

265 40.9332 3.784 2 57.59336 0 3.344 13.99728 3.344 7.942 3.696 3.07824 3.608 58.66667 59.66667 0 34.05072 3.256 0.17

266 41.096 2.992 3 51.13504 0 3.09584 13.77992 2.6444 NA NA NA NA 69.66667 67.333 0 32.032 2.64 0.35

267 30.93552 3.608 2 47.56312 0 3.432 25.78048 3.432 NA NA NA NA 0 59.3345 0 29.7748 2.904 0.88

268 38.95232 4.048 2 61.88072 0 4.224 19.90912 3.608 5.69536 4.224 3.31408 4.048 64.66667 67.66667 0 37.246 3.168 0.79

269 37.63056 3.96 2 64.16432 3 3.872 27.73056 3.09496 8.3116 3.96 4.6596 3.69776 84 91.66667 0 29.04 3.432 0.79

270 48.79424 3.256 2 61.02008 3 3.344 18.75192 3.256 4.03216 3.344 2.74824 3.256 70 60.33333 0 32.57672 3.168 0

271 49.28704 3.872 2 70.05504 0 4.224 21.12528 3.872 5.97784 4.224 4.05416 4.224 90 94.33333 0 38.10312 3.696 0.79

272 40.74576 4.048 2 32.33472 0 3.696 13.46752 3.696 0 0 0 0 90.33333 0 0 38.16208 3.168 1.41

273 45.88496 3.52 2 67.1264 1 3.696 0 3.696 0 0 0 0 90.66667 0 0 32.824 3.432 0.26

274 50.4416 4.576 2 61.53224 0 4.488 20.73016 3.96 5.62936 4.224 2.82304 3.432 86 66.66667 0 30.51664 3.168 1.15

275 38.89248 3.872 2 57.99728 3 3.96 13.2 3.52 0 0 0 0 0 0 0 32.11472 3.168 1.76

276 41.624 2.816 2 47.872 0 3.52 14.05008 3.168 4.09728 3.168 3.8192 3.344 62.66667 74 0 30.448 2.728 0.7

277 38.72 3.784 2 60.73936 0 3.784 17.4416 3.696 5.16296 3.696 2.52648 3.08 80.33333 71.33333 0 31.7416 3.168 0.35

278 44.09416 3.784 2 54.52744 0 3.696 16.78512 3.52 5.1172 3.432 2.64 3.432 65.33333 74.66667 0 28.3228 3.432 0.88

279 41.008 2.552 2 64.43272 1 2.552 19.31688 2.464 5.99456 2.64 3.0096 2.64 105 81.66667 0 0 0 0.88

280 48.78896 3.96 2 46.86088 0 4.224 29.12712 3.696 7.53808 4.224 5.62496 3.278 43.33333 69.66667 0 36.608 3.432 0.62

281 46.112 3.696 2 62.69472 0 4.136 28.37296 3.18296 10.23088 4.224 5.82912 4.06384 58.33333 60.66667 0 0 3.432 0.44

282 33.68904 3.52 2 49.808 0 3.344 15.88488 3.168 5.11104 3.696 3.03248 3.23136 51.33333 62.33333 0 29.46768 2.904 0.35

283 42.24176 3.168 2 71.29408 0 3.256 17.07288 3.256 4.61208 3.608 3.24632 3.344 56.33333 80 0 0 2.904 0.79

284 41.976 3.872 2 55.43296 0 3.696 16.632 3.71184 6.644 4.312 2.83976 3.784 74.66667 78.33333 0 34.408 3.344 0.97

285 41.65216 3.256 2 44.4796 0 3.432 20.59552 3.256 6.22512 3.432 3.24632 3.38448 51.66667 73 0 24.12872 2.64 0.08

286 50.3932 3.18296 2 58.44256 1 3.168 23.1088 2.904 4.59184 3.20056 3.2648 3.168 58.66667 65.33333 0 35.552 2.64 0.08

287 39.86488 3.344 2 51.00304 1 2.992 39.33688 2.64 12.85944 3.168 5.346 4.00048 52.33333 67.33333 0 26.34808 2.64 0.44

288 27.59504 3.256 2 54.31976 0 3.344 15.13248 3.168 4.3692 3.61152 3.02456 3.256 59.33333 71 0 0 0 0.96

289 96.44888 3.168 4 32.03464 0 3.168 27.51848 3.08 4.14304 3.168 2.45256 3.168 57.33333 68 0 32.68848 3.168 0

290 48.84 5.192 2 63.21128 0 4.928 32.406 4.224 9.96952 5.104 4.35072 5.104 72.33333 48.66667 0 30.7648 3.784 0.61

291 29.13592 2.992 2 56.1264 0 2.904 27.86432 2.904 8.4128 2.7368 3.59216 2.83184 60 70.33333 0 24.29504 2.376 0.47

292 96.3336 3.784 4 41.00096 0 3.608 18.60584 3.08 5.28352 0 3.2516 2.64 0 0 0 29.128 3.08 0.61

293 28.87104 2.904 2 34.58576 0 2.992 17.50936 2.904 5.566 3.08 4.13688 3.08 52.66667 67.66667 0 23.53912 2.904 0.26

294 42.328 3.784 2 56.04544 0 3.52 15.20904 3.168 4.30056 3.696 3.19352 3.26304 65.33333 63.66667 0 27.35128 2.904 0.07

295 49.016 3.872 2 59.05856 0 3.784 15.54696 3.256 4.83208 3.432 2.99024 3.61152 105 76.33333 0 34.496 2.904 0

296 92.64376 3.08 3 45.34024 0 3.168 25.25952 2.904 4.98168 3.168 2.5212 2.728 55 88.33333 3 32.26432 2.904 1.06

297 35.44464 3.344 2 53.95808 0 3.432 17.54104 2.816 7.56536 2.904 2.53088 3.256 54 56.33333 0 28.88424 2.552 0.27

298 82.38472 2.112 3 57.38304 0 2.288 24.75 2.288 4.69304 2.2 2.25104 2.2 0 64 0 39.182 3.168 1.76

299 44.44 3.256 2 63.60376 0 3.168 34.44584 2.64 7.57592 3.168 5.43048 3.08352 70.66667 76.33333 0 37.312 2.64 0.26

300 46.904 4.048 2 73.83464 0 3.872 28.90536 3.52 7.2688 3.872 3.23928 3.784 77 68.33333 0 33.088 3.872 0.35

301 42.88592 3.696 2 73.23712 0 3.432 28.24976 3.52 8.59848 3.608 3.75144 3.49624 99.66667 76.66667 0 35.56784 2.904 0.52

302 57.64 4.84 2 90.73152 0 5.016 0 0 0 0 0 0 0 0 0 0 0 0

303 39.91064 3.256 2 61.336 0 3.256 19.61432 3.168 6.27 3.432 3.54112 2.992 61.33333 65.66667 0 37.4572 3.168 0.44

304 42.944 4.136 2 53.38784 0 3.96264 32.8944 3.432 7.97808 4.50824 3.7972 4.752 79 71 0 33.8756 3.71624 0.97

305 47.6608 3.872 2 53.48552 0 3.96 23.24256 3.696 5.32136 3.784 2.57664 3.52352 65.33333 65.66667 0 36.542 3.608 0.17

306 50.91152 4.048 2 64.68352 0 3.696 20.06752 3.696 6.1556 3.696 3.542 3.696 61.66667 69.66667 0 35.904 3.696 0.27

307 42.46088 3.696 2 51.15968 0 3.344 13.76056 3.432 4.98256 3.52 2.49392 3.52 55.66667 58.33333 0 32.74832 3.18384 0.52

308 35.992 3.696 2 70.576 0 4.136 34.39392 3.78752 4.95088 3.96 3.00168 4.22048 56.33333 70.66667 0 34.76 3.256 0.17

309 72.27968 5.28 2 85.67944 0 5.104 46.28536 4.01808 10.80904 5.28 5.2448 5.28 69.66667 62.66667 0 35.9524 4.224 1.5

310 82.3944 3.52 3 41.89152 0 3.432 25.62912 3.256 6.42136 3.696 4.56016 3.696 107.3333 75.66667 0 40.11128 3.168 1.06

311 56.86032 4.664 2 67.61304 0 4.224 38.65224 4.84 9.9 4.576 5.97432 4.84 73.33333 88 0 39.952 3.872 0.44

312 45.61392 4.312 2 57.73152 0 4.00576 19.23416 3.696 5.6804 4.224 3.76112 4.312 66.66667 82.66667 0 35.08824 3.3572 1.67

313 48.38416 3.872 2 58.344 0 3.52 16.49296 3.432 5.96552 3.784 2.73944 3.784 73.33333 89.33333 0 36.26128 3.168 0

314 38.42168 3.608 2 53.63864 0 3.696 26.72824 3.344 6.61408 3.344 3.0096 3.344 58.33333 71 0 35.94976 2.9964 0.76

315 36.26832 4.136 2 55.4048 1 3.96 31.4292 4.048 13.07856 3.784 6.60528 3.784 82.33333 98 1 35.82568 3.52 0.97

316 44.71192 3.61152 2 69.4188 0 3.608 32.85744 3.256 6.2128 3.168 5.32312 3.784 65.33333 73.33333 0 29.75896 2.7324 0.53

317 42.75128 3.4452 2 66.9944 0 3.256 21.57936 3.168 8.184 3.344 2.52912 3.344 78.66667 71.66667 0 25.7708 3.23312 0.25



 
 

152 
 

 

318 30.70056 4.488 2 71.06176 3 4.136 0 3.872 NA NA NA NA 59 NA 0 37.224 3.168 0.71

319 37.80744 3.18296 2 67.84976 0 3.344 19.44536 3.08352 5.13744 3.18296 1.99672 3.27096 60 82 0 28.10544 2.728 0.16

320 101.6118 2.992 4 28.46272 0 2.552 16.89688 2.552 6.79888 2.376 2.32496 2.376 61.66667 67.33333 0 34.12024 2.376 0.18

321 45.15984 3.256 2 61.62024 0 3.168 26.312 2.728 7.5636 2.904 4.45808 2.904 76 65.66667 0 33.792 2.112 0.79

322 45.39832 4.752 2 63.44536 0 4.488 34.43088 3.61152 10.1376 4.576 5.14184 4.576 50 55.66667 0 35.508 3.96 0.18

323 41.18488 3.608 2 56.53032 0 3.25952 18.51344 3.256 4.884 3.256 3.0096 2.89608 56.66667 70.66667 0 32.63392 2.64 0.09

324 45.144 4.752 2 79.66112 0 4.66664 26.32608 4.4 4.61208 4.752 3.52792 4.752 63.66667 79.33333 0 27.72264 4.048 0.7

325 89.42296 2.552 3 47.4232 0 2.552 12.936 2.376 4.31904 2.552 1.93952 2.552 80.33333 60.66667 0 34.10352 1.848 1.5

326 77.88704 2.64 3 44.25872 0 2.64 13.2968 2.64 6.2832 2.64 2.47104 2.64 83.66667 76.66667 0 38.65136 2.376 1.14

327 44.18832 4.488 2 62.70176 1 4.488 0 4.224 5.808 NA NA 2.992 NA NA 0 38.53344 3.608 0.88

328 107.272 4.312 3 72.07464 0 4.136 16.37064 3.96 6.80944 4.224 3.02456 4.224 72.66667 63.33333 0 33.61688 3.608 0.61

329 42.7108 3.432 2 61.5956 0 3.608 34.5004 3.696 6.19256 3.96 2.43408 4.488 65.66667 73.33333 0 36.35104 3.52 0.71

330 49.104 3.696 2 68.79224 0 3.37392 37.6772 3.08 7.54512 3.608 5.15856 3.608 67.33333 72 0 31.6712 3.608 0.17

331 36.83504 4.576 2 63.97512 0 4.488 34.67464 4.136 7.99832 4.4 5.41112 4.54608 65 68.66667 0 35.19824 3.872 0.09

332 19.30632 3.696 2 51.49496 0 3.52 15.94736 3.168 4.81008 3.696 2.12784 3.696 84.66667 68.33333 0 32.7756 3.168 0

333 28.006 4.048 2 65.12 0 3.696 19.34768 3.52 5.65312 3.96 3.26128 3.96 78.66667 59.66667 0 36.168 3.696 0.97

334 37.928 3.344 2 68.46488 0 3.432 11.95568 3.168 4.5716 3.256 1.95624 3.256 59 69.66667 0 32.63128 3.168 0.62

335 40.45184 3.696 2 59.026 0 3.52 18.58032 3.432 8.5712 3.872 3.22168 3.872 92.33333 70.33333 0 34.21528 3.344 0.71

336 49.23776 3.608 2 63.558 0 3.608 17.84112 3.52 7.4976 3.696 0 3.696 74.33333 62 0 36.344 3.168 0.79

337 49.21928 3.168 2 63.1048 0 3.08352 16.81416 3.168 5.17528 3.52 3.0096 3.344 58 70.66667 0 34.2716 2.64 1.14

338 39.81032 3.52 2 71.32664 0 3.52 26.61384 3.168 6.18376 3.168 3.4848 3.168 60.33333 63 0 31.6756 2.99552 0

339 45.8172 4.84 2 79.93744 0 4.136 22.08008 3.96 NA NA NA NA NA NA 0 0 0 0.26

340 63.04936 3.52 3 52.68912 0 3.432 16.94176 3.344 3.57368 3.432 2.81072 2.992 63.66667 65.33333 0 35.23432 3.08 0.09

341 38.90392 4.048 2 61.56568 0 4.224 11.88 3.96 5.32576 4.048 2.76056 3.47512 74.33333 82.66667 0 34.26016 3.608 0.79

342 64.71696 3.256 3 54.8372 0 3.256 17.54456 3.08 6.18552 3.256 2.7676 3.168 73 71.33333 0 37.84528 2.992 0.36

343 33.63272 3.344 2 43.66296 0 3.432 19.19192 2.904 5.48944 3.168 3.02808 3.168 0 65.33333 0 19.70232 2.64 0.1

344 45.08416 2.728 2 64.76976 0 2.816 13.20176 2.552 3.5508 2.816 1.89112 2.728 60.66667 64.66667 0 32.06104 2.6444 0.26

345 35.61272 3.168 2 53.94576 1 3.168 14.62824 2.64 5.47448 2.64 2.73152 2.64 70.33333 97.33333 0 27.91712 2.64 0.44

346 48.94824 4.224 2 39.03768 0 4.136 18.58296 3.696 7.54424 4.136 3.8192 4.11664 54.66667 59.33333 0 38.33456 3.432 0.44

347 48.55048 4.224 2 68.88024 0 3.872 21.53712 3.696 7.76424 4.136 3.92568 4.136 50.66667 72 0 36.08176 3.784 0.08

348 45.90432 3.872 2 63.86072 0 3.784 20.45824 3.52 6.27528 3.784 3.7972 3.608 63 64.66667 0 35.88288 3.168 0.35

349 78.32 3.256 3 58.47072 0 3.256 17.754 3.168 6.22424 3.256 2.80632 3.256 68.66667 66.66667 0 32.69552 2.64 0.61

350 34.21616 3.168 2 44.70664 0 2.728 22.10912 2.64 5.88632 2.992 4.03744 3.43112 72 62.33333 0 23.64648 2.64 0.09

351 32.74568 2.376 2 56.62096 0 3.344 26.67104 3.08 6.65632 3.432 3.79808 3.2516 75 65.66667 0 28.80416 2.64 -1.23

352 45.85768 4.576 2 93.01952 0 4.928 19.53688 4.224 6.83144 4.488 3.30792 4.664 69.33333 66.66667 0 40.9112 3.696 -0.35

353 58.69776 4.4 2 77.968 0 4.048 21.91288 3.696 6.4592 2.2 3.52792 2.2 58.66667 77.66667 0 38.82648 3.696 2.55

354 54.08568 3.872 2 69.66608 0 3.872 23.36136 3.696 6.90448 3.784 3.3 3.696 56.66667 66.66667 0 37.60592 3.344 -0.18

355 49.64608 6.6 2 93.09256 0 6.424 30.01064 6.952 6.42664 6.424 3.86672 6.424 92 60.66667 0 39.336 5.544 2.64

356 50.55072 4.048 2 66.47696 0 3.96 22.17864 3.872 6.23216 4.136 3.73296 3.96 63.66667 65.33333 0 43.50632 3.52 0.18

357 45.52768 3.344 2 61.7232 0 3.256 16.44984 3.256 3.83416 3.52 2.6312 3.608 66 63 0 35.58456 2.64 -0.27

358 41.096 4.928 2 87.53888 0 4.928 25.24632 4.576 6.95816 5.104 3.18208 5.28 64 66 0 42.63952 4.4 1.06

359 44.462 3.344 2 61.86576 0 3.344 18.8496 3.168 5.38384 3.344 2.80632 3.168 84.33333 72.66667 0 34.11232 3.08 0.17

360 39.91152 3.784 2 59.04976 0 3.696 15.04888 3.256 5.66016 3.608 2.76496 3.432 70 76.66667 0 39.864 3.344 0.44

361 70.04272 3.256 3 26.05328 0 3.432 23.32264 3.168 6.18024 3.432 3.17856 3.37568 60.66667 76.33333 0 0 3.168 0.36

362 36.53584 3.432 2 56.85064 0 3.344 18.54248 3.168 5.98576 3.432 2.6136 3.52 71.66667 78 0 36.7532 3.168 0.17

363 81.6024 3.696 3 44.95128 0 3.696 14.53144 3.432 4.90952 3.432 3.17856 3.6212 69.66667 75.66667 0 32.25728 3.168 0.62

364 31.57528 3.696 2 58.0272 1 3.256 12.14488 3.168 4.81976 3.52 2.58984 3.52 53.33333 70.33333 0 39.94408 3.256 1.06

365 62.744 2.552 3 47.6476 0 2.552 18.36824 2.552 5.8608 2.64 NA 2.64 NA NA 0 0 0 -1.32

366 32.208 2.904 2 52.18576 0 3.08 15.20904 0 5.2888 3.08 2.12784 2.992 NA 74.66667 0 26.2328 2.904 0

367 57.288 4.136 3 54.56 0 3.784 14.0712 3.696 NA NA NA NA NA NA 0 28.31488 3.168 1.15

368 33.09152 3.256 2 47.61152 0 2.992 25.47424 2.904 5.6716 3.52 3.24632 3.5332 36.33333 62.33333 0 25.96 2.64 -0.17

369 31.69936 3.608 2 55.27984 0 3.96 14.12928 3.168 4.37888 3.52 2.49392 4.048 0 83.66667 0 31.65184 3.168 0

370 46.03192 3.872 2 65.736 0 3.784 14.38712 3.696 NA NA NA 3.08 NA NA 0 32.04872 3.344 -0.09

371 33.96888 3.168 2 70.93856 0 3.27096 15.91304 3.08 5.29056 3.696 2.43408 3.696 66.66667 67.66667 0 34.2716 2.992 -0.88

372 44.682 3.784 2 68.09704 4 3.784 22.19096 3.696 5.68128 0 2.7192 0 81.33333 0 0 31.69848 3.168 0.52

373 42.61224 3.608 2 64.47672 2 3.432 16.74728 2.904 4.884 3.256 2.48952 3.256 48.33333 66.33333 0 34.298 3.08 0.44

374 0 3.344 2 48.68776 0 3.432 23.67024 3.168 8.6548 3.432 4.09464 3.432 59.66667 93.33333 0 32.47552 2.728 -0.36

375 44.10032 3.608 2 66.6028 0 3.344 14.72856 3.344 5.6452 3.608 3.03248 3.608 58.66667 66.66667 0 37.9192 3.09584 -0.88

376 42.5348 4.136 2 64.768 0 4.136 30.36 3.784 10.39016 4.224 6.07728 4.91656 74.33333 70 0 38.368 4.224 0.18

377 46.64 3.96 2 67.43088 0 3.872 0 3.872 7.934 3.04 5.23 4.192 67.332 69 0 28.78568 3.696 -0.09

378 49.80888 4.048 2 64.86304 0 3.872 27.46304 3.256 10.03288 4.048 5.13656 3.94856 66.33333 61 0 29.66304 2.904 0.44

379 45.672 3.872 2 67.2276 0 3.344 34.5928 3.168 8.82376 3.696 5.66808 3.87288 66.33333 68.33333 0 32.73952 2.904 -0.53

380 47.8896 3.696 2 63.11272 3 3.608 28.66072 3.344 8.11096 3.696 3.38184 3.74264 46.33333 77 0 34.91048 3.344 0.09

381 43.296 4.488 2 59.62088 1 4.224 27.0468 3.608 6.2304 3.872 3.22344 3.55696 62.33333 64.66667 0 0 3.168 0.88

382 62.8496 2.552 3 38.72528 0 2.552 20.24 2.464 8.184 2.64 4.576 2.552 60.33333 86 0 18.4272 1.848 -0.71

383 39.77952 3.256 3 50.81912 1 3.256 26.13688 2.728 6.10456 3.08 4.40088 3.08 60.66667 85.66667 0 0 0 0

384 39.70912 3.872 2 49.40672 0 3.432 14.36776 3.168 4.95704 3.52 2.98584 2.85824 82 72.33333 0 37.30144 3.168 0.88

385 46.80456 3.608 2 63.09776 3 3.52 13.30648 3.256 4.31728 3.344 3.26216 3.344 79 75 0 40.2644 3.344 -0.17

386 49.16472 3.608 2 74.83696 3 3.52 27.19904 3.432 7.29784 3.344 4.32608 3.98816 66.66667 74.33333 0 38.31872 2.904 -0.26

387 48.89016 4.664 2 78.2232 0 4.136 33.8932 3.96 8.3556 4.4 4.86464 5.016 86.33333 59.33333 0 37.0392 3.3836 0.26

388 36.35544 2.904 2 52.0388 0 2.904 13.84504 2.904 4.38504 2.904 2.64 3.43112 64.66667 70.33333 0 28.15736 2.2 0.26

389 38.81152 3.17152 2 52.36 0 3.168 23.06216 3.168 5.63552 3.168 4.03744 3.29648 64.66667 77 0 22.60896 2.816 -0.09

390 27.46392 3.52 2 57.64352 0 3.696 25.17064 3.256 8.52984 3.432 4.30144 4.42464 66 65 0 31.50312 3.71184 -0.62

391 47.46016 2.64 2 60.19376 0 2.64 16.38032 2.64 4.6376 2.64 3.036 2.288 96.33333 66.33333 0 30.96632 2.64 -1.23

392 43.64624 3.784 2 64.06928 0 3.52 14.60008 3.432 5.7112 3.872 3.47864 3.52 55.66667 71 0 39.19696 3.432 0

393 55.4444 3.432 1 57.11376 0 3.344 32.208 3.256 8.78944 3.4452 4.60944 4.224 80 77.33333 0 31.18456 3.256 -0.62

394 37.57776 3.256 2 53.68088 0 3.168 23.49776 2.992 7.2732 3.168 4.35864 3.6388 69.66667 94 0 31.4028 2.904 0.36

395 28.60792 4.048 2 56.41064 0 4.576 26.01192 3.872 7.74224 4.224 4.57688 3.32552 59.33333 64.66667 0 31.416 3.256 1.41

396 81.04888 3.168 3 38.80976 0 3.256 15.87168 2.64 5.28 2.992 3.44256 3.0228 59.66667 66 0 35.89432 2.64 -0.35

397 45.85856 3.52 2 58.43024 0 3.52 26.59536 3.344 7.75192 3.608 4.86288 3.872 61.66667 75.33333 0 30.7824 3.168 -0.62

398 38.1348 3.696 2 53.2972 0 3.608 16.03272 3.696 4.50384 3.432 5.13392 3.54376 53.33333 70.66667 0 36.7664 3.432 0.53

399 45.15016 4.4 2 72.82792 0 4.136 34.19944 3.96 8.47616 4.4 5.78952 5.368 73.33333 74.66667 0 23.22848 3.52352 0.09

400 46.99288 4.048 2 61.60528 0 3.96 19.66008 3.784 5.7068 4.048 3.23928 4.048 68.66667 68 0 39.0544 3.696 1.41

401 58.24808 5.016 2 75.86832 0 5.104 43.68056 4.576 11.62568 5.016 6.2524 5.016 69.66667 80 0 35.464 4.048 1.06

402 68.6796 3.872 2 75.87712 0 4.048 46.56608 3.52 12.02256 4.224 5.61264 4.928 69.33333 73 0 39.14944 3.432 -0.44

403 84.41576 2.64 3 48.14128 0 2.64 10.8284 2.64 2.6664 2.64 2.01168 2.64 69.66667 58.66667 0 34.59984 2.376 -1.41

404 31.73544 2.904 2 52.18752 0 2.64 20.68704 2.816 7.53808 2.728 4.12896 2.728 61 72.66667 0 39.47504 2.64 -0.62

405 41.88888 3.608 2 63.00888 0 3.696 15.05152 3.168 5.39968 3.696 2.74208 3.608 81.66667 63.66667 0 36.29824 3.168 0.35

406 46.3452 3.608 2 64.86656 1 3.432 33.08536 3.256 11.97768 3.432 6.69416 3.52 117.3333 68.66667 0 33.22352 2.728 0.53

407 46.816 3.52 2 69.35808 0 3.344 26.4 3.168 5.87312 3.52 3.9 4.032 62.66667 69 0 0 0 -0.62

408 42.68264 3.784 2 63.22712 0 3.28856 22.90024 3.3572 5.69184 3.432 3.87112 3.432 79.33333 71.66667 0 39.54984 3.256 0.61

409 58.96176 5.632 2 90.15512 0 4.752 23.144 5.28 9.1456 3.223 4.1 2.904 104 66 0 34.66144 4.224 1.41

410 48.76696 4.224 2 60.19552 0 4.136 16.764 3.696 5.48944 4.224 3.51736 3.256 67 77.66667 0 34.8128 3.696 0.08

411 31.62016 3.432 2 44.59224 0 3.432 20.87536 3.432 6.08168 3.43552 4.51088 4.048 93.33333 74 0 28.36416 2.904

412 49.25536 3.872 2 64.89208 0 3.872 28.19 2.74 10.19 3.12 2.58984 3.9 75.3448 69 0 37.47568 3.168 0.09

413 37.928 2.992 2 39.1072 0 2.728 14.14952 2.376 7.03208 2.552 5.65488 2.552 64.33333 74.66667 0 35.64 2.2 -1.15

414 47.61944 3.872 2 56.80312 0 3.872 33.01584 3.432 7.99656 3.96 4.6068 3.96 55.66667 59.66667 0 34.17656 3.168 -0.53

415 44.0704 4.576 2 67.58488 0 4.4 24.81688 3.872 9.63776 4.4 4.88224 4.96848 49 77 0 31.62544 3.872 0.88

416 41.65656 4.048 2 61.04472 0 4.224 26.20816 3.608 9.9088 4.048 4.85232 4.048 44.33333 63.33333 0 32.076 3.608 0
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417 27.71384 3.344 2 40.07432 0 3.17152 21.23088 2.904 5.236 3.344 3.44256 2.992 86.66667 71 0 29.13416 2.904 0.26

418 73.92088 4.136 3 56.4872 0 3.96 30.45768 3.872 16.47272 4.136 5.68216 4.136 72.33333 66 0 33.29656 3.696 0.18

419 45.01288 3.608 2 64.84544 0 3.52 35.22112 3.344 14.35896 4.136 5.42256 4.928 50 66.33333 0 36.102 3.256 -0.26

420 38.81152 4.136 2 71.98664 0 4.136 24.89344 3.344 10.87328 3.696 5.34776 5.192 81.66667 72.33333 0 33.70576 3.432 0.36

421 31.57616 3.52 2 41.2984 0 3.344 21.12088 3.168 7.46768 3.168 4.2328 3.96 72 60 0 30.25616 2.64 0.79

422 68.2968 6.6 2 87.70432 0 6.16 0 5.016 NA NA NA NA NA NA 0 0 0 2.38

423 44.90728 3.17152 2 72.5296 0 2.64 23.36136 2.64 8.58528 2.816 NA 3.696 46.33333 70 0 0 0 -0.44

424 45.54968 4.488 2 67.14488 0 4.4 27.28176 3.52 9.68352 3.97144 4.9104 3.97144 64.33333 65.33333 0 29.788 3.168 0.35

425 45.0604 3.696 2 48.93768 0 3.608 22.704 3.872 9.50928 3.35896 5.07408 3.35896 72.66667 63.33333 0 35.07328 3.4848 -0.08

426 37.92976 3.168 2 61.07728 0 3.168 22.1012 2.64 5.83088 3.168 3.44256 3.168 51.66667 67 0 37.18176 3.168 -0.53

427 48.60416 3.43552 2 78.6984 1 3.432 33.44 3.52 NA NA NA NA 74 0 0 0 0 0.36

428 85.52368 3.432 3 44.89584 0 3.432 19.1796 3.256 6.138 3.432 3.22344 3.344 74 76 0 36.94064 2.904 -0.09

429 38.7508 3.256 2 66.01056 0 3.256 14.256 2.816 5.60384 3.168 2.77728 3.168 80.66667 56.66667 0 0 0 -1.05

430 48.09376 4.224 2 71.71032 0 4.224 26.85144 3.97144 8.0784 4.4 4.40616 3.608 71.33333 69.33333 0 37.0568 3.784 0.52

431 42.35528 3.168 2 61.50848 0 3.09496 24.40768 3.08 5.41376 2.904 2.794 2.904 66.66667 68.33333 0 32.38488 2.552 0

432 39.41256 3.696 2 53.68176 0 3.432 13.2 3.256 4.84352 3.2692 2.7588 3.2692 46.66667 60.66667 0 31.36144 3.08 0.53

433 35.75792 2.992 2 62.75896 3 2.904 16.10488 2.904 4.05768 2.904 2.5212 2.904 85.33333 70 0 31.3456 2.904 0.26

434 42.94136 3.18296 2 51.43072 1,3 2.992 15.31288 2.64 4.34808 3.168 2.57752 2.64 62.66667 81.66667 0 31.73632 2.816 -0.16

435 NA NA 2 56.69664 0 2.64 12.37104 2.64 4.41056 2.64 2.2704 1.936 58 69.33333 0 27.37328 2.112

436 46.02312 4.224 2 67.86824 0 4.224 25.432 4.224 7.832 4.224 0 4.576 0 62 0 35.83976 3.696 0.52

437 49.00632 2.552 2 62.9332 0 2.552 11.09064 2.464 5.11104 2.552 3.01312 2.64 0 64 0 0 0 -1.23

438 52.99448 4.312 2 60.9752 0 3.784 26.664 3.52 4.87256 3.696 3.2692 3.608 67 70.66667 0 37.42992 3.256 0.53

439 40.09192 2.2 2 48.85144 0 2.112 12.848 2.112 NA NA NA NA 61 0 0 0 0 -0.44

440 40.83376 3.784 2 56.69312 0 3.432 18.80032 3.168 6.77512 3.696 2.7676 3.344 69.33333 61.66667 0 39.2568 2.992 1.14

441 26.78104 2.728 2 42.196 0 2.728 19.8 2.64 4.5848 2.904 2.26072 2.904 63.66667 67.66667 0 28.23216 2.64 0.35

442 35.97176 3.344 2 60.89776 0 3.168 16.10664 2.992 8.8 3.256 4.61472 2.88376 66.33333 65.33333 0 27.1436 2.728 0.7

443 33.39424 4.312 2 59.18616 0 4.048 20.9836 3.96 6.26472 4.224 4.05768 3.168 45 64.33333 0 40.93496 3.608 1.58

444 44.35288 3.872 2 56.32 0 3.52 26.18 3.432 5.7024 3.784 3.17856 3.08 62.66667 61.66667 0 34.2848 3.168 0.97

445 42.24968 2.64 2 56.09208 0 2.552 11.94512 2.112 4.84968 2.64 0 1.76 67.33333 55.33333 0 0 0 0

446 49.81328 6.864 2 106.5187 0 6.864 84.70792 5.632 NA NA NA NA 72 59 0 0 0 2.72

447 37.40704 3.344 2 58.12136 0 3.256 17.16088 2.64 3.8676 2.64 2.56608 2.728 83.33333 59.66667 0 19.37936 2.64 0.61

448 33.86856 3.52 2 55.36168 0 3.168 13.82744 3.08 3.8368 3.52 2.50272 2.83272 66.33333 56.33333 0 28.864 3.168 0

449 NA NA 2 58.08176 0 2.904 26.32344 2.992 7.12976 2.728 4.87872 2.992 109.3333 64 0 27.9092 2.112

450 52.51752 3.256 2 24.8336 0 3.168 12.936 3.08 0 0 0 #DIV/0! 57 0 0 22.374 2.64 -0.61

451 43.41656 4.664 2 30.36176 0 4.312 14.7884 3.96 5.43136 4.224 3.07824 4.82504 86.33333 66.33333 0 37.312 3.696 0.79

452 28.17232 3.256 2 42.06136 0 2.64 21.73512 2.552 6.42664 2.904 4.06912 3.168 50.66667 69.66667 0 25.04568 2.376 0.44

453 54.30568 2.376 2 61.6308 0 2.376 NA NA NA NA NA NA NA NA 0 0 0 -1.58

454 27.9048 3.168 2 55.17776 0 3.168 12.5312 2.64 4.3208 3.168 2.58984 3.08 86.66667 82.33333 0 42.064 2.64 0

455 49.21224 3.432 2 52.80528 0 3.432 17.05616 3.168 5.94792 3.256 2.76056 3.608 76.66667 73.66667 0 30.81672 2.816 -0.27

456 49.3416 4.224 2 63.01856 0 4.048 14.2648 3.784 6.72496 4.048 3.00168 4.048 113.6667 63.33333 0 37.88224 3.52 0.35

457 39.74872 3.784 2 61.68184 0 3.696 17.32896 3.608 6.17056 3.784 2.75088 3.784 105.6667 77 0 38.1964 3.256 0.52

458 30.02296 4.312 2 53.5524 0 4.224 20.97568 4.048 7.2864 4.224 4.3472 4.224 95 74 0 26.89368 3.696 0.44

459 24.89432 3.344 2 47.53232 0 3.256 16.98048 2.64 7.48264 3.168 4.81976 3.168 82.66667 75.33333 0 24.74736 3.08 0.44

460 42.11592 4.4 2 69.1724 0 4.312 25.34488 4.048 8.45328 4.224 3.97056 4.224 49.66667 47.66667 0 40.03384 3.696 0.79

461 30.23592 3.52 2 57.73064 0 3.608 23.9096 3.432 9.86656 3.168 4.45368 3.168 64.33333 59 0 2.992 2.992 0.18

462 24.40944 2.816 2 39.66336 0 2.816 20.34736 2.552 7.3392 3.168 3.85176 3.168 70 65 0 24.92336 2.376 -0.7

463 51.13416 4.048 2 80.69864 4 3.784 43.03376 3.784 NA NA NA NA 57.66667 60.66667 0 0 0 0.79

464 40.39288 2.464 2 57.11552 1 2.288 15.47568 2.376 4.224 2.464 2.5652 2.376 72 70.33333 0 32.17808 1.32 -1.41

465 32.0012 3.52 2 52.80264 0 3.168 27.45952 3.168 6.79712 3.696 4.63144 3.696 93.66667 68 0 27.88544 3.08 1.58

466 34.80664 3.52 2 47.2428 1 3.432 25.87288 3.344 7.9904 3.344 5.28 3.344 56.33333 64.66667 0 28.02624 2.64 0.26

467 30.53864 2.64 2 41.49992 0 2.64 21.19392 2.64 7.03912 2.64 1.04544 2.64 83 63 0 27.65136 2.64 -1.14

468 30.26144 3.344 2 47.78664 0 3.168 16.9048 2.728 7.04616 3.168 3.3264 3.168 60 53 0 26.02688 2.64 0.17

469 49.54136 4.224 2 98.16576 1 3.696 23.11144 3.696 8.888 3.696 4.488 3.696 49 48.66667 0 34.21968 3.344 0

470 44.46816 3.344 2 60.632 0 3.608 33.26576 3.168 9.32536 3.872 6.8024 4.136 55.33333 90.66667 0 42.47056 3.168 -0.18

471 48.87608 3.432 2 57.99992 0 3.168 29.304 3.08 11.23584 3.432 5.13216 3.41528 56.33333 80.66667 0 29.19224 2.64 -0.44

472 57.47104 3.96 2 67.55496 1 3.96 21.30656 3.696 5.44368 4.048 3.33432 4.048 59.66667 64.66667 0 30.31424 3.256 -1.14

473 54.098 3.96 2 67.52152 0 3.52 31.23384 3.696 NA 3.52 NA 3.52 81.66667 0 0 35.34256 3.168 0.7

474 38.25096 3.256 2 56.87176 1 3.168 15.05944 2.64 4.3692 3.168 2.50184 3.168 51.66667 61.66667 0 39.3536 2.64 -2.02

475 44.78232 4.224 2 78.23288 0 3.96 26.3208 3.256 6.6704 4.224 3.64144 4.4 79.33333 76.66667 0 42.36848 3.696 1.05

476 70.49064 4.048 3 62.15792 0 3.96 20.32976 3.696 NA NA NA NA 58.66667 66 0 24.64 3.17152 -0.09

477 34.94304 4.4 2 69.43288 0 4.18176 19.184 4.224 4.752 4.136 3.44256 4.576 62.33333 60.33333 0 41.67768 3.696 0

478 39.072 3.784 2 56.92984 0 4.136 38.43928 3.256 10.61456 4.136 6.95992 4.048 88.33333 80.66667 0 35.7764 3.168 0.26

479 35.816 3.61152 2 60.0028 0 3.70832 24.04248 3.608 6.20312 3.608 2.85208 3.256 61.66667 74.66667 0 35.04248 3.696 0.43

480 52.09688 3.256 1 75.59728 1 3.08 33.06336 2.904 8.28784 2.992 5.34688 2.728 63.66667 59.66667 0 37.25656 2.904 -1.05

481 35.992 4.664 2 58.608 0 3.784 25.344 3.872 4.72296 4.576 3.036 4.312 57.66667 59.66667 0 37.10256 3.696 1.23

482 41.27376 3.608 2 61.6 0 3.608 29.744 3.27096 8.6152 3.52352 4.39296 3.17504 64.33333 66.66667 0 26.7036 2.85472 -0.61

483 104.6637 3.696 3 23.76352 1 3.872 12.67288 3.432 5.60384 3.608 3.0096 3.60976 57.33333 64 0 32.94632 3.256 0.09

484 46.47368 3.432 2 60.8124 1 2.904 18.31104 2.91984 4.95792 3.08 2.75088 3.168 62.66667 62 0 31.80936 2.904 -1.41

485 43.67616 4.224 2 69.52264 3 3.872 28.16176 3.52 11.9592 4.136 6.42224 3.93096 70.66667 58.33333 0 29.57856 3.43552 0.7

486 38.42784 4.048 2 62.04264 0 3.82272 34.35256 3.784 8.28256 4.224 5.43488 4.224 54 67 0 34.01376 3.256 0.18

487 42.68 2.816 2 66.528 0 2.816 23.76 2.552 0 NA NA NA NA NA 0 44.616 2.376 -1.4

488 71.104 3.96 2 81.664 2 3.432 28.248 3.432 5.016 3.96 4.224 3.96 54 67 0 37.84 3.432 0

489 52.888 4.4 2 43.032 0 4.576 17.16 NA NA NA NA NA 43 49 5 36.696 3.696 1.5

490 53.856 4.224 2 72.08696 0 4.752 17.424 4.224 8.184 4.752 4.752 4.752 54 67 0 29.656 3.696 3.43

491 35.112 3.168 2 56.232 4 3.168 21.296 2.728 5.544 3.08 2.904 3.08 56.66667 50.33333 0 0 2.64 -0.7

492 38.37328 3.696 2 63.8 1 3.696 25.87992 3.696 6.38528 3.52 5.016 3.52 50.66667 60.66667 0 32.912 3.168 0.53

493 0 3.608 2 56.32 0 3.256 29.832 2.904 7.656 3.344 5.808 3.344 87 64 0 0 3.168

494 49.03448 4.752 2 60.5572 0 4.312 33.5456 3.608 10.6744 4.136 5.05296 4.136 57.33333 60 0 28.04296 2.992 1.85

495 27.192 0.792 2 38.808 0 0.792 19.008 0.792 5.544 0.792 3.96 0.792 63 60 0 23.496 0.792 -2.73

496 32.67264 3.608 2 53.26288 0 3.608 20.328 3.432 5.632 NA NA NA NA NA 0 27.368 3.432 -0.17

497 37.70096 4.4 2 59.312 0 4.136 19.71288 4.136 5.544 4.136 3.168 4.136 NA NA 0 43.384 3.872 1.5

498 44.00264 3.344 2 64.108 0 3.432 19.53688 2.64 4.752 NA NA NA 48.33333 NA 0 0 2.64 -0.53

499 34.13256 4.048 2 57.904 4 4.136 21.94808 3.872 4.752 3.872 4.752 3.872 54 62 0 33.16632 3.168 0.88

500 52.01768 3.608 2 57.99728 0 3.52 17.18376 3.432 4.488 3.52 3.432 3.52 62 56.66667 0 35.95768 3.432 -0.44

501 58.43728 4.664 3 57.32232 4 4.576 21.77736 4.048 5.544 4.488 4.752 4.488 65.33333 66 0 43.032 3.96 1.05

502 52.47792 3.696 2 87.21064 4 3.696 22.84656 3.696 6.96608 3.696 3.432 3.696 0 72.66667 0 34.18448 3.168 -0.17

503 33.352 3.168 2 64.71608 0 2.904 20.97832 2.376 6.97312 2.816 5.15152 2.816 72.33333 57.33333 0 38.808 3.168 -0.09

504 50.34216 5.104 2 68.08032 0 5.016 20.856 5.016 NA NA NA NA 61.66667 0 0 42.064 4.224 0.79

505 36.87728 3.52 2 55.704 0 3.52 26.74936 3.168 9.92728 3.168 5.54928 3.168 75 51.33333 0 27.68216 3.168 0

506 31.21536 3.168 2 56.83304 0 3.168 29.39024 2.992 7.97016 2.992 4.39296 2.992 59.33333 55.66667 0 34.07624 2.816

507 NA NA 2 59.73968 0 3.608 24.55288 3.168 NA NA NA NA 67.33333 57 0 26.73352 3.19352

508 30.48672 3.168 2 54.38312 0 3.08 27.72352 2.816 7.03648 2.64 4.86816 2.64 56.66667 66.33333 0 30.712 2.376 -0.26

509 48.75728 4.048 2 67.22848 0 3.96 15.93152 3.784 6.9564 4.048 3.90632 4.048 64.66667 61 0 37.0524 3.168 0.51

510 0 4.224 2 77.65912 1 4.224 25.49624 3.696 9.812 4.224 4.90776 4.224 52.66667 65 0 37.488 3.696 0

511 43.4148 2.64 2 57.02664 0 2.64 25.344 2.64 7.656 2.64 4.752 2.64 65 58 0 28.9828 2.64 -1.5

512 31.13176 2.904 2 49.05472 0 2.904 23.04896 2.64 9.67384 2.64 5.96728 2.64 55.66667 62 0 25.88872 2.376 -0.36

513 44.7788 4.664 2 65.83632 0 4.576 25.608 4.224 NA NA NA NA 67.33333 0 0 0 0 1.32

514 43.3356 4.224 2 64.196 0 3.872 30.89152 3.168 8.73312 3.872 5.44368 3.872 43.66667 50.33333 0 33.18656 3.168 0.96

515 44.8536 3.96 2 83.07288 0 3.608 22.57464 3.432 7.01976 3.96 5.12688 3.96 52.66667 55.33333 0 38.27648 3.432 -0.53
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 Description of CTA data set  

Variable description and characteristics in the cross-sectional dataset (data.txt) 

Variable Description Coding Notes 

KZCODE 

 

Patient ID   

SEX 

 

 1=male 

0=female 

 

AGE 

 

 continuous  

RACE 

 

 1=black 

2=Indian 

3=white 

4=colored 

 

VOR 

or 

L 

 

VA origin on right 

or left 

1=SCA 

2=AOA 

3=BCT 

4= RCCA 

5= LCCA 

 

PTV1R 

or 

L 

Presence of 

tortuosity at V1 right 

or left 

0=no 

1= mild  

2=Coil 

3=single loop 

4=multiple loop 

5=twisting 

 

516 47.35192 4.048 2 78.10352 0 4.136 NA NA NA NA NA NA 67 55 0 30.3512 3.344 0.18

517 44.55968 3.96 2 59.84088 0 3.784 29.95872 3.696 9.96336 3.872 6.0192 3.872 53.66667 52 0 33.56584 3.168 -0.44

518 35.83888 2.64 3 41.02296 1 2.64 29.656 2.64 8.87128 2.464 4.5408 2.464 52.66667 63.33333 0 0 2.288 -0.7

519 48.61032 2.904 2 75.54008 0 3.344 26.25568 3.256 6.77512 3.52 4.554 3.52 102.6667 59.66667 0 32.8284 3.256 -0.8

520 42.21096 4.224 2 70.1844 0 4.224 20.43976 3.696 6.77864 4.224 4.796 4.224 93 82.66667 0 43.9076 3.696 -0.09

521 33.17424 4.312 2 60.13568 4 4.136 24.20088 3.96 6.48032 4.224 4.35072 4.224 45.66667 50.66667 0 31.49608 3.432 1.32

522 26.4088 3.696 2 63.36352 0 3.696 28.88248 3.432 10.12352 3.256 6.4504 3.256 55.33333 52.33333 0 30.31248 3.344 0.27

523 52.72432 3.344 3 40.65864 0 3.432 21.9472 2.904 NA NA NA NA 69.33333 62.66667 0 0 2.728 0

524 30.0124 3.344 2 51.30576 1 3.432 29.392 2.904 9.82256 3.168 6.17848 3.168 54.33333 57 0 37.708 2.904 0.35

525 31.15024 3.432 2 45.67904 1 2.992 20.26288 2.904 8.37672 3.256 18.74224 3.256 43.33333 53.66667 0 26.69304 2.904 -0.09

526 37.928 3.872 2 63.272 0 4.136 24.55376 3.52 8.59848 3.872 5.28 3.872 62.66667 54 0 0 0 0.17

527 0 3.168 2 65.81256 0 3.168 22.71016 3.08 6.10368 3.168 3.17856 3.168 47 59 0 43.57936 3.168 -1.32

528 36.784 3.696 2 57.904 0 3.696 19.272 3.52 7.28816 3.52 4.49592 3.52 55 59.66667 0 25.08616 3.432 0.27

529 40.39112 2.112 2 48.19672 0 2.112 11.75856 2.112 6.64752 2.112 5.12688 2.112 42.66667 49.33333 0 36.9336 0 -1.06

530 52.4612 3.168 2 30.096 4 3.168 18.21776 3.168 4.39296 3.168 2.43408 3.168 47.66667 49 0 39.40376 3.168 -0.53

531 0 3.96 2 58.35544 0 3.608 25.24192 3.432 8.7868 3.432 6.50232 3.432 51.33333 50.33333 0 31.94488 3.256 0.79

532 35.024 3.696 2 76.56 0 3.696 18.744 3.696 8.448 3.696 6.336 3.696 44.33333 44 0 38.984 3.168 -0.35

533 33.12936 3.52 2 62.33216 0 3.52 15.57776 3.432 3.96 3.432 2.64 3.432 52.33333 50 0 33.34496 3.168 0.26

534 33.1364 3.168 2 56.41944 0 3.432 24.55288 3.168 8.5844 2.904 5.96552 2.7632 53.66667 49.33333 0 38.09168 3.168 -0.09

535 28.73376 4.048 2 48.86112 0 4.136 23.9052 3.872 8.01416 3.784 5.41728 3.81128 64.66667 59.33333 0 24.464 3.08 0.53

536 41.10128 3.168 2 42.47936 0 3.168 18.48176 3.168 6.38616 3.168 4.29792 3.168 44.33333 55.66667 0 28.39496 2.904 -1.05

537 46.112 3.608 2 64.52952 0 3.432 28.85432 3.256 8.97864 3.432 4.9104 3.432 53 50.66667 0 36.65816 3.168 0.18

538 41.85808 3.168 2 67.68696 0 3.168 20.064 3.168 8.448 3.168 4.752 3.1196 50.66667 50 0 0 0 -0.17

539 45.39304 3.784 2 75.78648 0 4.136 21.67528 3.872 8.976 3.52 6.4944 3.52 59.66667 54.66667 0 39.37472 2.992 0.88

540 33.17864 3.432 2 56.9624 0 3.432 22.53152 3.168 8.85192 3.168 6.18552 3.168 57.33333 54.33333 0 27.808 3.168 -0.09

541 NA 3.432 2 56.4212 0 3.168 25.9556 3.168 8.13384 3.168 4.85232 3.168 67.66667 67 0 32.06192 2.376 0.26

542 48.55312 3.696 2 70.57952 0 3.344 18.61464 3.168 6.2964 3.696 3.17856 3.696 60.66667 65.33333 0 37.21168 3.168 0

543 NA 3.432 2 54.68408 0 3.608 32.41656 3.256 8.82464 3.432 6.1864 3.432 68.66667 51.33333 0 31.8604 3.08 0.09

544 58.46984 3.432 3 46.30208 0 3.432 30.60552 3.432 8.36 3.52 5.6496 3.52 80.66667 66.66667 0 36.70216 2.904 -0.79

545 39.43456 3.168 2 54.03552 4 3.168 18.5944 3.168 6.62112 3.168 4.10784 3.168 55.66667 66.33333 0 39.11864 2.64 0

546 48.84352 3.696 2 64.29456 0 3.696 16.37504 3.608 5.28 3.696 3.66696 3.696 49.33333 47.33333 0 39.49792 3.608 0.53

547 31.86128 3.344 2 55.17864 0 3.168 24.55728 3.168 9.79968 3.432 4.3692 3.432 66.66667 57.33333 0 39.16792 3.432 0

548 41.30544 3.168 2 24.0504 0 3.168 13.992 2.904 3.78048 3.168 3.0096 3.168 47.33333 60 0 34.056 2.64 0

549 61.67216 4.488 2 60.5088 0 4.576 18.18432 3.96 8.59848 4.488 5.016 4.4396 54.33333 44.66667 0 44.5764 3.432 0.27

550 51.20104 3.344 2 77.46816 0 3.168 25.08176 2.904 10.03464 2.288 6.1644 2.288 59.66667 52 0 0 3.168 -0.27

551 41.71288 3.608 2 81.66488 4 3.696 18.29696 3.696 5.544 3.696 3.432 3.696 47.33333 50.66667 0 42.47232 3.168 -0.09

552 83.24976 2.904 3 44.73832 0 2.904 26.136 2.904 9.52688 2.904 7.01976 2.904 43.33333 47 0 29.56624 2.64 -0.62

553 35.552 3.96 2 62.48 0 4.136 34.32 3.696 8.712 4.224 4.488 4.224 48.66667 51 0 34.584 3.432 0

554 43.61544 3.696 2 66.40744 0 3.256 27.89688 3.52 10.04696 3.344 7.128 3.344 53.66667 43.66667 0 26.52232 3.256 -0.08
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Pattern of 

Dominance 

 1=left dominance 

2=right dominance 

3=codominance 

 

Variation at Distal 

VA 

 0=No variation 

1=Rt Atresia  

2=Lt Atresia 

3=PICA at V3vR 

4=PICA at V3hR 

5=PICA at V3oR 

6=PICA at V3vL 

7=PICA at V3hL 

8=PICA at V3oL 

9=Hypoplastic 

terminal right 

10=Hypoplastic 

terminal left 

11=Bilateral PICA 

 

12=Unilateral double 

PICA 

14= Bilateral double 

PICA 

15=fenestration  

16= Bilateral absence 

of PICA 

17=AICA ss area of 

PICA 

18=Unilateral PICA 

RT 

19 =Unilateral PICA 

LT 

 

V4 VAR  1=Rt Atresia  

2=Lt Atresia 

9=Hypoplastic 

terminal right 

10=Hypoplastic 

terminal left 

 

 

 

V1LR 

or 

L 

Length of V1 right 

or left 

Continuous  

V1DR 

or 

L 

Diameter of V1 right 

or left 

Continuous  

ELR 

or 

L 

Level of entry to the 

transverse foramen  

1=C7 

2=C6 

3=C5 

4=C4 

5=C3 
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V2LR 

or 

L 

Length of V2 right 

or left 

continuous  

PTV2R 

or 

L 

Presence of 

tortuosity at V2 right 

or left 

1=yes 

0=no 

 

V2DR  

or 

L 

 

Diameter of V2 right 

or left 

continuous  

V3VR 

or 

L 

Vertical length of 

V3 right or left 

continuous  

V3VDR 

or 

L 

Vertical diameter of 

V3 right or left 

continuous  

V3HR 

or 

L 

Horizontal length of 

V3 right or left 

continuous  

V3HDR 

or 

L 

Horizontal diameter 

of V3 right or left 

continuous  

V3OR 

or 

L 

Oblique length of 

V3 right or left 

continuous  

V3ODR 

or 

L 

Oblique diameter of 

V3 right or left 

continuous  

V3PLR 

or 

L 

Proximal loop at V3 

right or left 

 

continuous  

V3DLR 

or 

L 

Distal loop at V3 

right or left 

continuous  

V4LR 

or 

L 

Length of V4 right 

or left 

continuous  

V4DR 

or 

L 

Diameter of V4 right 

or left 

continuous  

PICAR 

or 

L 

Presence of PICA 

right or left 

1=yes 

0=no 

3=PICA at V3vR 

4=PICA at V3hR 

5=PICA at V3oR 

6=PICA at V3vL 

7=PICA at V3hL 

8=PICA at V3oL 

18=Unilateral PICA 

RT 
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19 =Unilateral PICA 

LT 

VBA 

 

Angle at 

vertebrobasilar 

junction 

continuous  

LGA 

 

Local geometry of 

the apex 

1=sharp edge 

2=blunt edge 

 

NA Missing data   

Abbreviations:  VA = vertebral artery, SCA= subclavian artery, AOA=arch of aorta, 

BCT=brachiocephalic trunk, RCCA= right common carotid artery, LCCA=left common 

carotid artery, PICA=posterior inferior cerebral artery 
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