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INTRODUCTION:  Vertebrobasilar  insufficiency  (VBI)  is a  condition  that results  from  restricted  blood  flow
to the  posterior  portions  of the  brain,  which  are  primarily  served  by the  vertebral  and  basilar  arteries.
It  is the  most  common  cause  of  vertigo  in the  elderly  and  is usually  accompanied  by  impaired  vision
and  sensation.  Congenital  abnormalities,  atherosclerosis,  stroke  and/or  trauma  may  all  lead  to  decreased
vertebrobasilar  circulation.  A syndrome  called  Subclavian  Steal  Syndrome  (SSS),  which  manifests  with
similar neurological  symptoms  but with  a  different  pathophysiology,  may  also cause  VBI.
CASE  PRESENTATION:  A middle-aged  female  presented  with  gradual  onset  fainting  and  vertigo  attacks.
Cardiac,  auditory  and  autonomic  etiologies  were  investigated  and  excluded.  Clinical  findings  and  pre-
sentation  were  highly  suggestive  of  subclavian  steal.  However,  subsequent  CT  angiography  showed
normal  subclavian  arteries.  Instead,  findings  included  a persistent  right  trigeminal  artery  (PTA),  stenosis
of  the right  proximal  internal  carotid  artery,  atresis  of  the  left vertebral  artery  and  distal  segment  of
right vertebral  artery,  congenitally  compromised  changes  in vertebral  circulation  (bilateral  absence  of
the  posterior  communicating  arteries  (PCOMs))  and  an  absent  anterograde  vertebrobasilar  circulation.
Symptoms  resolved  after  carotid  endarterectomy.
DISCUSSION:  Due  to  the  absence  of  a normally  developed  posterior  circulation,  the  PTA was  the  main
source  of blood  supply  for the  patient.  Development  of  recent  artheromatous  changes  in the  right inter-

nal  carotid  artery,  however,  resulted  in  decreased  blood  through  PTA,  further  compromising  posterior
circulation.  This  resulted  in vertebrobasilar  insufficiency,  and  manifested  in symptomology  similar  to
SSS.
CONCLUSIONS:  This  clinical  encounter  illustrates  the  relative  contribution  of  anatomical  and  vasoocclu-
sive  factors  in closely  mimicking  symptoms  of subclavian  steal  syndrome.

© 2015  The  Authors.  Published  by Elsevier  Ltd.  on behalf  of  Surgical  Associates  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Subclavian steal syndrome (SSS) is a relatively rare phenomenon
hat usually presents in patients 55 years or older, more frequently
n Caucasians due to increased incidence of atherosclerosis. It has

 2:1 male to female ratio, and is characterized primarily by the
cclusion of the subclavian artery proximal to the origin of the ver-
ebral artery. Typical clinical findings of SSS are a difference of more
han 20 mm Hg in blood pressure between two  arms, unilaterally
ecreased pulses, supraclavicular bruits, and absence of radial pulse
uring exercise of affected extremity. Ultrasound, MRI or angiog-
aphy confirms diagnosis. Surgical intervention is required for
ymptomatic patients after critical evaluation of complete hemo-
ynamic situation, and aims at restoring antegrade vertebral artery

ow, alleviating cerebral hypoperfusion and improvement of arte-
ial perfusion in upper arm. In addition, aggressive management
nd modification of risk factors, namely control of hypertension,
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diabetes, hypocholesterolemia, and tobacco use, is essential in opti-
mal  treatment algorithm for this syndrome [1,2].

Underlying pathophysiology is a build up of a negative pressure
gradient between the vertebral-basiliar and vertebral-subclavian
artery junctions, resulting in altered vascular hemodynamics. Blood
flows in the retrograde direction in the ipsilateral vertebral artery
toward the upper arm, distal to stenosed subclavian artery, effec-
tively stealing blood away from vertebrobasilar circulation (Fig. 1).
This syndrome is usually asymptomatic due to abundant collateral
circulation in head and neck region, and is usually discovered inci-
dentally in ultrasound or angiography. It may  also be prompted
by clinical findings such as unilateral upper limb pulse and blood
pressure [3].

Decreased blood flow to the brain and affected upper extremity
can result in a diverse gamut of symptoms, but can be generally
categorized into two  main broad categories: (1) Vertebrobasilar
insufficiency, (2) Ischemia of the affected extremity. Vertebrobasi-

lar insufficiency results if too much blood is diverted away from
intracranial structures. Posterior cerebral circulation is particularly
compromised. Collateral circulation to the posterior fossa is primar-
ily through the circle of Willis, principally through the posterior

iates Ltd. This is an open access article under the CC BY-NC-ND license (http://

dx.doi.org/10.1016/j.ijscr.2015.09.029
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2015.09.029&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:sdayawansa@sw.org
dx.doi.org/10.1016/j.ijscr.2015.09.029
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  O
178 S. Konda et al. / International Journal of Surg

c
d
b
c
i
m
a
s
s
t
t

l
c
p
l
p

2

“
p
g
M
m
r
l

a
e
s

in Fig. 2.
Fig. 1. Pathology of subclavian steal syndrome.

ommunicating artery. Compromise of this circulation, frequently
ue to concurrent extracranial carotid stenosis, leads to verte-
robasilar symptomology. Syncope, vertigo, ataxia, seizures and
onfusion comprise the constellation of symptoms that may  result
n this situation. Ischemia of the affected extremity is less com-

on and symptomology includes weakness or arm claudication
fter exercise, paresthesias, or temperature changes on affected
ide. Both classes of symptoms are particular manifest and clas-
ically reproducible when patient acquires certain body postures
hat increase circulatory demand from distal subclavian artery or
he brachial artery of the upper limb [4,5].

SSS has a wide range of clinical manifestations, and although
ess common, any compromise of the posterior cerebral circulation
an give rise to similar signs and symptoms, as highlighted in this
articular case. It is therefore paramount that the clinician be vigi-

ant and informed of such presentations to avoid its morbidity and
otential for mortality if misdiagnosed.

. Case report

A thirty nine year old female presented with gradual onset
usually” postural syncope and vertigo episodes. According to the
atient, her likelihood of having a vertigo attack or syncope was
reater when suddenly rising from a seated or spine position.
ilder and less conspicuous spontaneous episodes would also
anifest in certain upper limb positions e.g., sudden lifting of her

ight arm and prolonged manual work involving the right arm, the
atter of which became more evident recently.

Patient did not experience any chest pain, palpitations or signs

nd symptoms of epilepsy prior to or following these syncope
pisodes. She regained consciousness from these episodes in few
econds without any urinary or fecal incontinence. She did not have
PEN  ACCESS
ery Case Reports 16 (2015) 177–180

any auditory difficulties, tinnitus, ear infections, or trauma, all of
which can be normally attributed to this clinical presentation.

When initially presented to the clinic, routine tests were per-
formed and results excluded cardiac pathologies, medications,
autonomic pathologies, or auditory pathologies. EEGs and other
neurologic physical examinations were also normal. When directed
to the vascular clinic, a diagnosis of subclavian steal syndrome was
high on the clinician’s list of differential diagnoses. However, no
blood pressure differential between arms or vascular pathology in
hands was noted, both clinical features of which are normally seen
in patients with subclavian steal syndrome.

Subsequent CTA angiography showed normal subclavian arter-
ies, ruling out SSS entirely. Abnormal findings included a persistent
right trigeminal artery, atresis of the left vertebral artery and distal
segment of right vertebral artery, and bilateral absence of the pos-
terior communicating arteries (PCOMs). A significant anterograde
vertebrobasilar circulation was  absent. The right internal carotid
artery (ICA) had atherosclerotic plaque with 75% narrowing of the
lumen. Patient was  asymptomatic after undergoing a carotid endo-
cartectomy.

3. Discussion

In a healthy adult, two vertebral arteries form the basilar artery,
which connects to the anterior circulation through bilateral poste-
rior communicating arteries, comprising the Circle of Willis. In ideal
circumstances, the posterior cerebral circulation is maintained
with little anterior contribution. However in vascular patholo-
gies in which a cerebral artery is occluded, the Circle of Willis
interconnects anterior and posterior circulation allowing collateral
blood circulation to target tissues of occluded vasculature to avoid
ischemia.

One such pathology that prompts a direct communication
between anterior and posterior circulation is the subclavian steal
syndrome (SSS). In SSS, the proximal subclavian artery is stenosed,
compromising blood flow. As a result, blood travels through ipsi-
lateral vertebral artery to basilar artery, around Circle of Willis,
and descends through contralateral vertebral artery to supply
affected upper limb [6]. Affected upper limb is supplied by blood
flowing down the vertebral artery at the expense of vertebrobasi-
lar circulation, resulting in symptoms such as syncope, vertigo,
and neurologic deficits [7]. Patient presented to clinic with sim-
ilar symptoms, namely syncope and vertigo, with unremarkable
cardiac and neurologic physical examinations, prompting a pos-
sible diagnosis of SSS. However, no circulatory differences were
noted between upper extermities and CT angiography excluded
subclavian steal syndrome altogether. CT angiography findings fur-
ther elucidated medical mystery: atresis of patient’s left vertebral
artery, absent posterior communicating arteries due to bilateral
fetal posterior cerebral artery (PCA) configuration, and absent distal
segments of right vertebral artery (VA) [8]. Patient’s right verte-
bral artery (VA) ended in the posterior inferior cerebellar artery
(PICA). Patient’s vascular configuration resulted in posterior blood
supply being almost entirely dependent on anterior circulation
through patient’s persistent trigeminal artery (PTA). However, PTA
was compromised due to high-grade proximal right internal carotid
artery stenosis, resulting in vertebrobasilar insufficiency, mani-
festing in patient’s neurological symptoms. This particular type of
PTA—with an ill-developed basilar artery and absent posterior com-
municating arteries—has a designated classification of Saltzman
type II [9]. An artist’s rendition of patient’s circulation is shown
Vertebrobasilar insufficiency, in which blood flow to the ver-
tebral and basilar arteries is inadequate leading to compromised
posterior cerebral circulation, can be caused by a variety of factors
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(2003) 657–664.
ig. 2. Patient circulation with Saltzmann type 2 PTA and internal carotid artery
cclusion.

uch as vaso occlusive disease (e.g., anterior circulation stenosis),
evelopmental anatomical variations or a combination of both [10].
atients with a persistent posterior trigeminal artery (PTA) can
lso develop vertebrobasiliar insufficiency. A persistent trigeminal
rtery, which normally involutes after development of the posterior
ommunicating artery, is present in approximately 0.2% of the pop-
lation [11,12]. If persistent, a developmental anomaly is present in
hich a short, wide fetal connection between the carotid and upper

hird of basilar artery does not regress. It is assumed that these
mbryonic connections tend to remain patent due to demand. This
s commonly associated with numerous vascular anomalies and
isorders not limited to aneurysms and arteriovenous malforma-
ions [11]. Pathogenesis of vertebrobasilar insufficiency in patients
ith PTA may  be attributed to the development of microemboli due

o artherosclerosis of carotid artery, compromising blood flow; the
resence of direct communication between anterior and posterior
irculation further exacerbates collateral circulation, jeopardizing
ertebrobasiliar system further [11,13,14]. Such pathophysiology is
resented in this case, in which patient’s congenital abnormalities
oupled with atherosclerosis in right ICA resulted in transient insuf-
cient blood flow to posterior part of brain, manifesting as vertigo,
yncope and dizziness, which closely mimic  features of SSS.

A microembolic pathogenesis may  also be considered and is
alidated as part of the differential diagnosis. The patient’s symp-
omology could be attributed to microemboli originating from
rtherosclerosis of the carotid artery, however symptoms disap-
eared following surgery. If symptoms were due to microemboli,
apid recovery would be unlikely.

Upon review of current literature, another case report presents a

imilar scenario: symptomology (vertigo and dizziness) as a result
f persistent trigeminal artery and occlusive artery disease [15].
arallels can be drawn between the two case studies. Both patients
PEN  ACCESS
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presented with varied arterial findings that resulted in VBI, which
was ultimately resolved by carotid endarterectomy. The impor-
tance of identifying relevant arteriographic anatomy in relation
to manifestation of VBI—persistent fetal vessels, artery occlusion,
tight stenosis, and/or artherosclerosis—is highlighted in both case
reports. While the other case focuses mainly on the manifestation
of VBI in terms of a persistent trigeminal artery, this report further
expands upon this relation and the pathophysiology of VBI, while
also drawing similarities and parallels between the manifestation
of this condition and the presentation of SSS, applying and relating
the condition to a different setting.
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