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The problem of overdiagnosis of vertebral artery compression syndrome
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ABSTRACT

Vertebral artery compression is a syndrome that occurs as a result of hemodynamically significant partial or
complete obstruction of vertebral arteries by extravascular structures. In clinical practice, this condition is most
often called vertebral artery syndrome. Any vertebral segments can be compressed, but most often the lesion is
determined at the level of C1-C2. Russian authors consider vertebral artery compression to be a common cause of
a wide range of patient complaints, including dizziness, headaches, and subjective tinnitus. In some studies, it is
reported that vertebral artery syndrome develops in 50% of patients with degenerative changes in the cervical spine.

In the world literature, vertebral artery compression syndrome which is often referred to as “bow hunter’s
syndrome” is called a rare pathology. Such a pronounced difference in the frequency of detection of vertebral artery
compression in Russian and world literature may be associated with a lack of common diagnostic criteria, low
awareness of alternative diagnoses, and incorrect interpretation of patient complaints. It is obvious that these factors
need to be corrected in order to reduce the likelihood of overdiagnosis of vertebral artery compression syndrome
and improve the quality of medical care.
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PE3IOME

CHHIPOMOM SKCTpaBa3aIbHON KOMIIPECCHH MO3BOHOYHBIX apTepHil HAa3hIBAIOT CHMIITOMOKOMILIEKC, BO3HHKAIO-
muil B pe3ynbTaTe TeMOJMHAMUYECKH 3HAYMMON YaCTUYHOM WM MONHON OOCTPYKIMM MO3BOHOYHBIX apTepHi
9KCTPABa3adbHBIMHA CTPYKTYpaMH. B KiIMHH4Yeckol MpakTHKe MAaHHOE COCTOSHHE 4Yalle BCEr0 Ha3BIBAIOT
CHHAPOMOM II03BOHOYHOM apTeprnn. Kommpeccnu MokeT OBITh IMOJBEPIKEH JTI000H CerMeHT, HO HanOoJee 9acTo
nopaxkeHne ompenenssior Ha ypoBHe C1-C2. OreuecTBeHHBIE aBTOPHI CYMTAIOT KOMIIPECCHIO MO3BOHOYHBIX
apTepuil PacIpOCTPaHEHHOH NPHYMHON IIMPOKOTO CIIEKTpa Kano0 IanMeHTa, BKIIOYas TOJOBOKPYKEHHE,
TOJOBHBIE 00JH M CyOBEKTHBHBIH ITyM B royioBe. B oTaensHBIX paboTax cOOOMIAIOT, YTO CHHAPOM IT03BOHOYHOM
aprepuu pazBuBaercs y 50% ManueHToB ¢ [ereHepaTHBHBIMU N3MEHCHUSIMU [IEHHOTO OT/e1a TO3BOHOYHHKA.

B MupoBoil nureparype CUHIPOM KOMIIPECCHM MO3BOHOYHBIX apTEPHUM, KOTOPBIM Yallle UMEHYETCS «CHHAPOM
ny4yauka» (bow hunter’s syndrome), Ha3pBaoT penkoil marosorueil. Yem o0OycClIOBIEHA CTOJb BBIPAYKCHHAs
pa3HUIA YaCTOTHI BBIABICHHS KOMIIPECCHH IO3BOHOYHBIX apTepuil B OTEUECTBEHHOW M MHPOBOH nuTepaTtype?
K BO3MOXHBIM IPUYMHAM YKa3aHHOTO ()eHOMEHA MOTYT OBITh OTHECEHBI: OTCYTCTBHE €HHBIX AMAarHOCTHYECKUX
KPUTEPHEB, HU3Kasi OCBEIOMICHHOCTh 00 aTbTEpPHATUBHBIX AUArHO3aX M HEBEPHAS HHTEPIPETALUS KaJI00 MalueHTa.
OueBHIHBIM SBIAETCS HEOOXOAMMOCTh KOPPEKIHMH YKa3aHHBIX ()AKTOPOB C IIENBIO CHIDKEHHUS BEPOSTHOCTH
THIEPINArHOCTUKY CHHAPOMA IO3BOHOYHOH apTEPHH U MOBBIIICHHS Ka4eCTBA OKa3aHUSI MEJUIIHCKOIN MOMOIIH.

KaroueBble ciioBa: CUHIAPOM TO3BOHOYHOM apTepuun, KOMIIpECCHUA, YJIbTpPa3sByKOBass AUArHOCTHKA, KPpUTCPHUU,
TUTICpANAarHOCTHKA.

KondaukT uaTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX M MOTEHIMAIBHBIX KOH(OINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HaCTOSIIEeH CTaThH.

Jns mutuposanus: [lsenos A.H., uenko A.O., ®enoposa E.I1., UBuenko O.A. [Ipobiema runepauarHocTu-
K{ CHHIPOMA SKCTPaBa3aIbHOW KOMIIPECCUH TI03BOHOYHBIX apTepHid. broiremens cubupckoii meouyunst. 2021; 20
(2): 210-215. https://doi.org/10.20538/1682-0363-2021-2-210-215.

INTRODUCTION

Extravascular compression of the vertebral arteries
(VA) is a syndrome arising as a result of hemodyna-
mically significant partial or complete obstruction of
the VA by extravascular structures. In clinical prac-
tice, this condition is most often referred to as vertebral
artery compression syndrome (VACS). Any vertebral
segments can be compressed (Fig. 1), but most often
the lesion is determined at the level of C1-C2 [1].

Russian authors consider VA compression to be a
common cause of a wide range of patient complaints,
including dizziness, headaches, and subjective tinni-
tus [2]. There are publications in which VA compres-
sion was detected in 45% of patients with dizziness
[3]. Also, some studies reported that VACS developed
in 50% of patients with degenerative changes in the
cervical spine [4].

At the same time, in the world literature, VACS,
which is often referred to as “bow hunter’s syn-
drome”, is called a rare pathology [5, 6]. This is per-
fectly demonstrated by V. Rastogi et al. (2015) who
had founded only 153 cases of VACS from 1966 and
2013 [7]. Such a pronounced difference in the frequen-
cy of VACS detection in Russian and world literature
may be associated with a lack of common diagnostic
criteria, low awareness of alternative diagnoses, and
incorrect interpretation of patient complaints.

V4

Fig. 1. Vertebral artery segments: V1 — origin to the transverse

foramen of C6; V2 — VA ascends through the transverse

foramina of the cervical vertebrae; V3 — from the C2 transverse
foramen until it enters the skull; V4 — intracranial segment
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LACK OF COMMON DIAGNOSTIC
CRITERIA FOR VACS

Nowadays, there are no clinical guidelines that
propose recommendations for the diagnosis of VACS
[8, 9], as a result, different authors use different cri-
teria and methods of patient examination. Computed
tomography (CT) and magnetic resonance imaging
(MRI) contribute to the diagnosis of VACS, howev-
er, obligatory head rotation (maintaining this position
for 2 minutes) to demonstrate compression carries
a potential risk of neurological complications [10],
therefore, researchers use conventional angiography
for diagnosis [5, 11]. Most often, the diagnostic crite-
ria for VACS are considered to be intraluminal filling
defects in the VA during head rotation with the onset
of clinical manifestations. Due to a high cost and po-
tential complications of the procedure, angiography
is commonly performed after ultrasound examina-
tion [12].

It should be noted that the ultrasound criteria for
VACS vary from author to author. For example, in a
duplex study, T.V. Zakhmatova et al. (2014) evalu-
ated the effect of extravascular structures on VA by
calculating the ratios of blood flow indicators (V3 /
V1 maximum blood flow rate; V3 / V1 time-averaged
maximum blood flow rate). With the V3 / V1 ratio of

more than 1.0, the blood flow was regarded as com-
pensated, and with the ratio being less than 0.7 — as de-
compensated [13]. M.L. Dicheskul and V.P. Kulikov
(2011) demonstrated that the peak systolic velocity
(PSV) in the V4 segment in patients with cervical
spine pathology during head rotation was significantly
decreased compared to healthy volunteers.

The authors suggested a decrease in PSV > 30%
as a diagnostic threshold [14]. The same group of
authors studied blood flow parameters in the VA
during head rotation in patients with vertebrobasilar
insufficiency (VBI). Duplex scanning of the suboc-
cipital and intracranial segments of the VA was per-
formed in 28 healthy volunteers and 70 patients with
stage I-II VBI according to the classification by A.B.
Sitel [15]. The authors concluded that a reduction of
PSV > 30% in the V4 segment of the VA during head
rotation was a highly specific indicator of extravascu-
lar compression — 98% (CI 94.8-99.8%) with a pre-
dictive value of 94.6% (CI 81.8-99.2%); the PSV was
significantly lower in patients with VBI (p <0.05). It
was also noted that the absence of changes in the PSV
during head rotation did not guarantee the absence
of extravascular compression of VA [16]. The main
methodological defect of the study was the use of VBI
classification proposed by A.B. Sitel (Table 1).

Table 1

Stage

VBI classification proposed by A.B. Sitel (2008)
Clinical features

It is characterized by the predominance of subjective symptoms over objectively detectable disturbances of movement and sensitivity,

there is an autonomic dysfunction, mild short-term dizziness, episodes of blurred vision. Functional blockages are detected in the

craniocervical junction, the region of the cervicothoracic junction, and the lower back. This stage is also characterized by the inferior
oblique muscle syndrome, contracture of the muscles of the neck, anterior chest wall syndrome, and interscapular pain syndrome

II

It is characterized by more intense and longer episodes of dizziness and headache attacks usually starting with pain in the neck or

behind the ear region. There are periods of hearing impairment in the form of hearing loss, the appearance of tinnitus and imbalance;

visual disturbances in the form of floaters and cloudy vision; pain in the region of the heart, not related to stress or premature ventricular

contractions. Functional blockages, in contrast to the first stage, are detected in both the middle and upper cervical regions, the lumbar
lordosis is straightened

I

It is characterized by more pronounced clinical presentation: severe headache attacks, analgesics and non-steroidal anti-inflammatory

drugs do not bring relief, dizziness with nausea and vomiting, and drop attacks. Attacks are triggered by throwing the head back or

turning to the side and using the rolling stairs or transport. Functional blockages are detected in the motion segments of the cervical
and lumbar spine

v

Stage 1V clinically coincides with stage III discirculatory encephalopathy, since patients have signs of prior strokes in the carotid
arteries and brain stem and / or persistent neurologic deficit

Clinical signs of stages I and II of VBI classifica-
tion by A.B. Sitel are non-specific and can be mani-
festations of a wide range of pathological or physio-
logical conditions. Unfortunately, this fact challenges
the conclusions of M.L. Dicheskul and V.P. Kulikov,
since the study was conducted on a heterogeneous
group of patients whose complaints were most likely
caused by various diseases (primary headaches [17],

benign paroxysmal positional vertigo (BPPV) [18]
and others [19]).

The absence of common diagnostic ultrasound cri-
teria for VACS is observed not only in the Russian
Federation, but in other countries as well. For exam-
ple, in Japan. M. Kamouchi et al. (2003) evaluated the
qualitative parameters of blood flow in the VA (reduc-
tion of the PSV in the V2 segment and disappearance
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of the diastolic component during rotation) in patients
with suspected VACS [20]. Y. Iguchi et al. (2006) as-
sessed the qualitative characteristics of the blood flow
in the posterior cerebral artery (PCA) and basilar ar-
tery during transcranial doppler ultrasound [11].

It should be noted that the disappearance of the
diastolic component in the VA during head rotation
as a sign of VA compression was also described by
J. Yeh et al. (2005) [21]. An additional criterion was
reduction of PSV by more than 50% in the extracra-
nial segments of the VA during head rotation. The
assessment of the blood flow parameters in the PCA
with transcranial doppler ultrasound is used in other

countries as well. In particular, reduction of PSV in
the PCA > 50% (compared to the baseline value)
during head rotation is a criterion for VACS in some
ultrasound laboratories in the USA and Europe [5,
12, 22].

The criteria are presented in Table 2. In our prac-
tice, in patients with suspected VACS, we evaluate
blood flow in the V2 segment during head rotation.
The patient is recommended to perform angiography
to verify the diagnosis, if PSV decreased by more
than 50%, the diastolic component is absent, and typ-
ical clinical signs of VACS are observed, which is
quite rare.

Table 2
Ultrasound criteria of extravascular compression of the vertebral arteries
Author Method Criteria
M.L.Dicheskul, 2012 [16] Duplex study Reduction of PSV >30% in the V4 segment of the VA during rotation
The V3 / V1 maximum blood flow rate or V3 / V1 time-averaged maximum blood
T.V. Zakhmatova, 2014 [13] Duplex study flow rate of more than 1.0 — compensated blood flow; less than 0.7 — decompen-
sated blood flow
. Qualitative changes in the blood flow in the VA (reduction of the PSV in the V2
M. Kamouchi, 2003 [20] Duplex study segment and disappearance of the diastolic component during head rotation)
- > <00/ - - -
J. Yeh, 2005 [21] Duplex study Reduction of PSV > 50% in extracranial VA segments and disappearance of the

diastolic component during head rotation

Y. Iguchi, 2006 [11] Transcranial Doppler

Qualitative changes in the blood flow in the PCA and basilar artery (gradual re-
duction of the blood flow and blood flow cessation with maximum head rotation)

M.D. Vilela, 2005 [12],
M. Sturzenegger, 1994 [22],
G.F. Jost, 2015 [5]

Transcranial Doppler

From the data demonstrated above, the absence
of common ultrasound criteria for VACS is clear-
ly observed, which affects the difference in the rate
of VACS diagnosis in individual diagnostic centers.
However, ultrasound examination is preceded by the
analysis of complaints and history, which misinterpre-
tation can also lead to overdiagnosis of VACS.

EVALUATION OF PATIENT COMPLAINTS
AND HISTORY IN SUSPECTED VACS

Interpretation of patient complaints and history is
of great importance, since this is the starting point for
formulation of a diagnostic hypothesis [23] and dif-
ferential diagnosis [24]. The common complaints in
VACS include dizziness, headache, nausea, vomi-
ting, and visual disturbances during head rotation re-
lieved by returning to a neutral position [10]. In the
literature, these complaints are considered as a part
of VBI, which includes only transient ischemic attack
and ischemic stroke in the vertebrobasilar arteries. So,
VBI is defined solely as stroke (acute cerebrovascular
disease).

Reduction of PSV in PCA > 50% with head rotation followed by reactive hyper-
emia when returning the head to the neutral position with an increase in PSV >

10% compared to the baseline value

In Russian literature, VBI is understood as a vari-
ant of chronic cerebral ischemia [25], a diagnosis of-
ten masked by other diseases (tension-type headache,
depressive disorders, etc.) [26]. Perhaps, the diffe-
rence in the perception of VBI (as an acute condi-
tion in the world literature and as a chronic process in
the Russian one) contributes to the overdiagnosis of
VACS in Russia. At the same time, clinical manifes-
tations of VA compression are non-specific and can
occur in various pathologies. For example, BPPV is
the most common cause of vertigo in adults [27], and
migraine is a common cause of headaches [28]. Both
conditions are often accompanied by nausea, vo-
miting, and visual disturbances. Considering that in a
patient with BPPV, a vertigo attack can be triggered
by turning the head [29], it is BPPV that should be
suspected upon examination, and not rare VACS
[7]. However, low awareness of doctors in medical
and diagnostic centers about BPPV [30] and chro-
nic migraine [31] can also lead to misinterpretation
of patient complaints, followed by overdiagnosis of
VACS.
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Of course, the reasons for VACS overdiagnosis
are not limited to the absence of uniform criteria and
misinterpretation of patient complaints. Cognitive
biases should also be taken into consideration. They
include overconfidence bias, confirmation bias, and

anchoring bias. Table 3 provides descriptions and
examples of the listed psychological phenomena.
More detailed information about them can be found
in the study by E.D. O’Sullivan and S.J. Schofield
[32].

Table 3

A short list of possible cognitive biases

Cognitive biases Definition

Example

Overconfidence bias

Overestimation of the likelihood of a diagnosis based
on the ease with which it comes to mind

Establishing a diagnosis based on a previous pa-
tient with similar clinical presentation

Confirmation bias . .
diagnosis

Selective preference for evidence supporting the

Use of scientific articles that describe criteria for
confirming the diagnosis, ignoring alternative
publications

Anchoring bias

CONCLUSION

Different approaches to the interpretation of diag-
nostic criteria for VACS are reflected in different fre-
quency of diagnosis of VA compression. It is obvious
that unified criteria for diagnosis of VACS and rais-
ing awareness of doctors about alternative diagnoses
(BPPV, migraine, and other diseases) are required in
order to reduce the likelihood of VACS overdiagnosis
and improve the quality of medical care.
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