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Abstract

Background: Beauty Parlor Syndrome (BPS) describes
vertebrobasilar insufficiency precipitated by sustained
cervical hyperextension, most commonly during salon hair
washing [ 8. Although clinically recognized as posture-
induced ischemia, the condition is fundamentally rooted in
the biomechanical behavior of the vertebral artery within a
constrained osteoligamentous corridor I3 4,

Objective: To provide a clinical-anatomical analysis of
vertebral artery biomechanics underlying BPS, emphasizing

Results: The transition from the constrained V2 segment to
the mobile V3 segment creates a biomechanical inflection
point  characterized by curvature-dependent  stress
concentration 3 4 201 Sustained hyperextension reduces
arterial redundancy, increases longitudinal tensile strain, and
may generate focal intimal shear stress % 19, Degenerative
cervical changes [ 19, vertebral artery dominance ['> 81 and
reduced hemodynamic reserve further amplify ischemic
susceptibility.

Conclusion: BPS represents a structurally mediated
vascular event in which arterial wall mechanics, cervical
joint kinematics, and anatomical variation converge to
produce posterior circulation compromise.

structural vulnerability at the atlanto-axial region.

Methods: This narrative review integrates gross vertebral
artery anatomy (b 31 cervical spine biomechanics [,
vascular microstructure ' %1, degenerative remodeling 1),
and hemodynamic variation ['3 181,
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Introduction

Beauty Parlor Syndrome (BPS) refers to vertebrobasilar insufficiency precipitated by sustained cervical hyperextension, most
commonly during salon hair washing [ 8, The term was popularized following case reports in the early 1990s describing
posterior circulation ischemia after neck positioning over shampoo basins !, Patients developed vertigo, ataxia, diplopia, and
cerebellar infarction shortly after sustained hyperextension > 8. The condition has also been referred to as “salon stroke
syndrome,” although the underlying mechanism remains vertebral artery compromise secondary to cervical hyperextension.
Although the terminology reflects its salon-related association, similar vascular events have been reported in dental procedures,
chiropractic manipulation, and surgical positioning ™ 6. Thus, BPS represents posture-related vertebral artery compromise
rather than a salon-specific pathology.

The vertebral artery ascends through a complex osteoligamentous corridor extending from the subclavian artery to the basilar
artery [ 3, Its intimate relationship with the transverse foramina and atlanto-occipital articulation renders it susceptible to
mechanical distortion during extreme cervical positioning 61,

This study provides a clinical-anatomical analysis of vertebral artery biomechanics underlying BPS, with particular emphasis
on the V3 segment.

Gross Anatomy of the Vertebral Artery

The vertebral artery is classically divided into four segments [ 3:

V1: Pre-foraminal segment from subclavian origin to C6 transverse foramen.
V2: Foraminal segment ascending through C6—C2 transverse foramina.

V3: Atlanto-axial segment looping posteriorly over C1.

V4: Intradural segment forming the basilar artery.
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The V2 segment is constrained within rigid osseous canals
1 In contrast, the V3 segment emerges into a mobile
environment at the atlanto-axial junction, where it forms a
curvature-dependent loop > I, (Refer Figure 1)

This transition creates a biomechanical inflection point
between rigid fixation and dynamic mobility.

Fig 1: Schematic representation of course & segments of vertebral
artery

Abbreviations:

A: Arch of Aorta

C: Common Carotid Artery
SC: Subclavian Artery
B: Basilar Artery

V: Vertebral Artery
Vertebral Artery  Biomechanics in Cervical
Hyperextension

Hyperextension alters the geometric configuration of the V3
loop. Flow studies demonstrate significant reduction in
vertebral artery diameter and velocity during maximal
extension and rotation (41,

Mechanical effects include:

= Longitudinal tensile strain

=  Torsional deformation

=  Angular distortion at V3—V4 transition

»  Curvature-dependent stress concentration 21

Segmental tethering within transverse foramina limits
uniform strain distribution, concentrating mechanical stress
at transitional zones % 14, (Refer Figure 2)

Cervical Hyperextension Effect

Occiput

Hyperextension

Fig 2: Cervical Hypertension Effects on Vertebral Artery
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Microstructural Basis of Vascular Vulnerability

The vertebral artery consists of intima, media, and
adventitia. Compared with elastic arteries, it exhibits
reduced elastic lamellar density and greater susceptibility to
torsional strain 1],

Mechanical stress may produce:

= Intimal shear injury

=  Platelet aggregation

=  Mural thrombus formation

=  Vertebral artery dissection ['% 1]

Individuals with connective tissue disorders demonstrate
reduced tensile strength and increased dissection risk 2!,
(Refer Figure 3)

Mechainistic cascade in Beauty Parlor Syndrome

Intimal
Injury

Thrombus
Formatio

Artery
Dissection

Vertebrobaillar
Ischemia

Fig 3: Mechanistic Cascade in Beauty Parlor Syndrome

Degenerative Cervical Remodeling

Cervical  spondylosis  modifies  vertebral  artery
biomechanics. Uncovertebral hypertrophy and osteophytes
may narrow transverse foramina [ ', Disc height loss alters
sagittal alignment and vector forces during extension ['°],
Degenerative remodeling lowers the mechanical threshold
required for luminal compromise.

Vertebral Artery Dominance and Hemodynamic Reserve
Vertebral artery dominance is common [13 '8 If the
dominant artery is compromised and the contralateral vessel
is hypoplastic, posterior circulation perfusion may fall
below ischemic threshold.

The posterior inferior cerebellar artery territory is
particularly vulnerable ['2],

Suboccipital Compartmental Dynamics

The V3 segment traverses the suboccipital triangle [ 131,
Extension-induced muscular tension and fascial tightening
may narrow this space. The accompanying vertebral venous
plexus may engorge, transiently increasing compartmental
pressure 17,

Thus, vertebral artery compromise reflects regional
neurovascular interaction rather than isolated arterial
distortion.

Discussion

Beauty Parlor Syndrome (BPS) is commonly described as
posture-induced vertebrobasilar insufficiency; however,
from an anatomical perspective, it represents a convergence
of arterial wall biomechanics, cervical osteoligamentous
architecture, degenerative remodeling, and vascular
dominance [ > 1% The syndrome illustrates how structural
configuration determines pathological susceptibility.
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The vertebral artery occupies a uniquely discontinuous
mechanical environment. Unlike the internal carotid artery,
which courses within relatively compliant soft tissue planes,
the vertebral artery alternates between rigid fixation within
the transverse foramina (V2 segment) and dynamic mobility
at the atlanto-axial region (V3 segment) [ 3 This
alternating pattern produces a segmental tethering effect.
Mechanical strain applied during cervical hyperextension is
not evenly distributed along the vessel; rather, it
concentrates at transitional zones, particularly at the V2—V3
junction and along the posterior arch loop of C1 [ 14.20]

The V3 segment functions physiologically as a curvature-
based compliance mechanism 3 14, Its posterior loop over
the atlas provides slack necessary for normal cervical
rotation. Sustained hyperextension reduces the geometric
radius of this loop, converting curvature-dependent
redundancy into a tension-bearing configuration. Flow
studies have demonstrated significant reductions in vertebral
artery diameter and velocity during maximal extension and
rotation ¢, Under such conditions, longitudinal tensile
strain and torsional deformation may exceed endothelial
tolerance thresholds, particularly in vessels with diminished
elasticity 1% 1],

At the microstructural level, the vertebral artery contains
comparatively thinner clastic lamellaec than major elastic
arteries "), Shear forces concentrate along the intimal
surface at the convex curvature of the V3 loop during
torsional strain 2, Even minor endothelial disruption may
initiate platelet aggregation and mural thrombus formation,
potentially progressing to vertebral artery dissection % 1,
In individuals with connective tissue disorders, altered
collagen architecture reduces arterial tensile strength, further
increasing vulnerability to mechanical injury 2!,
Degenerative cervical spine pathology substantially lowers
the threshold for wvascular compromise. Uncovertebral
hypertrophy and osteophyte formation may encroach upon
the transverse foramina, limiting arterial excursion [ ¢,
Disc height loss and sagittal alignment changes alter vector
distribution  during extension, increasing posterior
compressive forces at the atlanto-occipital junction ¢, In
such anatomically remodeled environments, moderate
hyperextension may produce disproportionate luminal
narrowing. Therefore, BPS should be conceptualized as
posture superimposed upon structural degeneration rather
than posture alone.

An additional determinant of clinical expression involves
vertebral artery dominance and hemodynamic reserve.
Vertebral artery hypoplasia occurs in a significant
proportion of individuals ['* 8], When the dominant artery is
mechanically compromised and the contralateral vessel is
hypoplastic, posterior circulation perfusion may fall below
ischemic threshold. The posterior inferior cerebellar artery
territory is particularly susceptible, explaining the
predominance of vertigo, ataxia, and cerebellar infarction in
reported cases [12],

Regional compartmental anatomy further contributes to
pathological susceptibility. The V3 segment traverses the
suboccipital triangle, bounded by the rectus capitis posterior
major and oblique capitis muscles  *). During sustained
extension, increased muscular tension and fascial tightening
may narrow this anatomical space. The accompanying
vertebral venous plexus may transiently engorge, increasing
local compartmental pressure and compounding arterial
narrowing [, Thus, BPS reflects regional neurovascular
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interaction rather than isolated arterial distortion.

Cervical hyperextension also alters flow geometry at the
V3-V4 transition. Angular deformation may disrupt laminar
flow patterns and generate localized pressure gradients, even
without complete luminal occlusion [© 291, Individuals with
reduced collateral reserve or pre-existing endothelial
dysfunction may therefore develop ischemic symptoms
under mechanical stress that would otherwise be tolerated.
Collectively, BPS exemplifies a structurally mediated
vascular event in which:

=  Segmental tethering (14

=  Curvature-dependent stress concentration %

=  Degenerative foraminal remodeling [ 16!
=  Arterial wall microstructural vulnerabilit
= Vertebral artery dominance [13 18]
= Regional compartmental dynamic
= Posterior circulation hemodynamic reserve [}

interact dynamically to determine clinical outcome.

The syndrome therefore serves as an instructive model of
applied clinical anatomy, demonstrating how everyday
mechanical postures may precipitate vascular pathology in
anatomically predisposed individuals.

10,19, 21
y[ , 1

g [15.17]

Conclusion

Beauty Parlor Syndrome illustrates how vertebral artery
biomechanics, cervical joint  kinematics,  arterial
microstructure, and anatomical variation converge to
produce posterior circulation compromise. Recognition of
these anatomical principles enhances diagnostic vigilance
and preventive strategies.
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