Gun-Sei, Oh.

Neurologic Department of Daejeon Hospital

What is a cervicogenic headache ?

* Chronic headaches that result from
musculoskeletal dysfunction in the
cervical spine (zito et.al, 2006)

“*Muscles

<+ Joints
“*Nerves; C1 - C3
“*Discs

81



1 gaATers 20164 24 2o BARS

82

Prevalence

General Population; 0.4-2.5%

All Headache Patients; 15-20%
Cervical Acceleration-Deceleration
Injuries; 25%

Sleep Apnea; 10%

Females 4X more likely than males

1.
2,

Dignosis

No established gold standard
Sjaastad’s Diagnostic Criteria (1998)

Misaligned vertebra can pressure blood
vessels or irritate spinal nerves

Pressured blood vessels reduce blood flow
for brain, irritated nerves may tell vessels
to narrow, further reducing blood flow

Blood vessels in head expand to offset
reduced blood supply, sudden expansion
irritates surrounding nerves — the
throbbing pain of a migraine
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Sjaastad’s Diagnostic Criteria
(1998)

1. Sx and signs of Neck Involvement

@ Precipitation of head pain by;

» Neck movement and/or sustained awkward
head positioning

» External pressure over the upper cervical or
occipital region on the symptomatic side

@ Decreased neck ROM

®[psilateral neck, shoulder, or arm pain of
vague nonradicular nature on arm pain or
radicular nature

Sjaastad’s Diagnostic Criteria
(1998)

2. Positive anesthetic blockade effect
3. Unilateral headache without sideshift
4. Head Pain Characteristics;

» Moderate-severe, non-throbbing, and
non-lancinating pain, usually starting at
the neck OR

» Episodes of varying duration OR
» Fluctuating, continuous pain
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Common Sign/Symptoms

 Decreased cervical ROM

« Mechanical precipitation of head pain
« S/S similar to those of migraines;

> Nausea

» Sensitivity to light

> Sensitivity to sound

» Dizziness

> Ipsilateral blurred vision

> Ipsilateral facial pain

Pain Relief after Cervical Ganglionectomy
(C 2 and C 3) for the Treatment of Medically
Intractable Occipital Neuralgia
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Pain Relief after Cervical Ganglionectomy
(C 2 and C 3) for the Treatment of Medically
Intractable Occipital Neuralgia

Cervical Plexus

anatomy and ultrasound guided blocks

Longus capitis Prevertebral fascia

Longus cervicalis

-
--------

Anterior tubercule

Vertebral artery
Scalenus anterior

Anterior ramus
Posterior tubercle Costotransverse bar

Scalenus medius Darsal ramus

Levator scapulae

The primary rami of the cervical roots lying on the costo-
transverse bar between the anterior and posterior tubercle
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Cervical Plexus

anatomy and ultrasound guided blocks

Loops Roots

Myq,
Rios
Sal

Branches to GENIOHYOID

Sternocleid THYROHYOID
Branches to DESCENDENS
HYPOGLOSS!

Trapezius,
Levator Scapulae
and Scalenus
medius DESCENDENS
CERVICALIS
CS

PHRENIC NERVE C,,

Formation of the ansa cervicalis by the descendens hypoglossi and
descendens cervicalis and the motor branches (modified from Ellis

and Feldman)

Cervical Plexus

anatomy and ultrasound guided blocks

Hypoglossal Nerve

Tongue muscles

* Thyrohyoid
Geniohyoid

DESCENDENS HYPOGLOSSI

Superior belly of omohyoid
DESCENDENS CERVICALIS

Inferior belly of

omohyoid Sternothyroid

Sternchyoid

The ansa cervicalis and its branches to the strap muscles of
the neck (modified from Ellis and Feldman)
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Cervical Plexus

anatomy and ultrasound guided blocks

Loops Roots

LESSER OCCIPITAL
G

GREATER

AURICULAR C, , C
2
ANT CUT N OF c;
NECK C, ,
C,

SUPRACLAVICULAR C

Superficial branches of the cervical plexus

Ultrasound-guided interventional
procedures for cervical pain

The cervical zygapophysial
joints are innervated by
articular branches derived
from the medial branches
of the cervical dorsal rami
(orange circle). Cervical
zygapophysial joint below
C2-C3 has dual innervations,
each joint receives a double
innervation that comes
from the superior and
inferior medial branches
The superficial medial
branch of C3 is large and
known as the third occipital
nerve (TON). A, vertebral
artery. (Color version of
figure is available online.)
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Schematic representation of ascending pathways of the central trigeminal system with priority to nociception. The figure is based on

a representation of the human trigeminal system by Nieuwenhuys et al{137)  but includes trigeminal structures found In other species, which may differ
In par from the trigeminal system of primates, Contours of nuclei are simplified:! symbols for single cell bodies and nerve fibhers represent populations
of neurons. The TBNC includes subnucleus principalis (Wp) and the spinal trigeminal nucleus, which consists of subnuclei oralis (Va), interpolaris(vi)
and caudalis (Mc). Primary afferents from the frigeminal divisions (%1-3) project to all subnuclei of the TBNC, thick myelinated fibers mainly to Vp,
and thin & and C fibers preferentially to caudal subnuclei and the first spinal seaments (C1-2). Minor projections to the spinal trigeminal nucleus run
through nerves VI, 1%, and X (not further described). Intersubnuclear connections are shown originating form Yo but may connect all subnuclei of the
TBMC. Meurons from Yo ascend to the ipsilateral and to the contralateral thalamus, farming the trigeminal lemniscus (Yem), Trigeminothalamic neurans|
Involved in nociception project via a crossed pathway mainly to the Yhpo (in primates), the ventroposterome-dial nucleus (WPM), the medial region
of the Pam, and the ventrocaudal medial dorsal nucleus (MOve!in primates) or nucleus submedius (Sk: in rat and the ventrocaudal medial dorsal
Nucleus (MDve: in primaes) or nucleus submedius (Sk: in rat and cat ) in the medial thalamus. There is also a significant projection from the TBNC
1o the hypothalamus (Hyp) and to the pontine parabrachial (PE) and Kolliker-Fuze (KF) nuclei. Apsreviations ceP, cerebellar pedunculus: SDH,spinal
dorsal horn, S, primary somatosensory corter’s SYT, spinaltrigeminal tract 1SYT, interstitial nucleus of the SYT: ¥PL, ventroposterolateral thalamic
MNucleus. The main cortical projections from these thalamic nuclei areto the cingulate cortex (in primate) or ventrolateral orhital cortex (Mo, in cat and
Rat), the insula, and the primary and secandary somatosensary cartices (Sland S
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Occipital Nerve Block (for occipital neuralgia)

) e

ﬁ Distal approa_u:h.

A

(gimal approach

Ultrasound-Guided Diagnostic
GON Block

S RATTY TISSUE > - -~

r FASCIA

o _ TRAGRAMS VIOEEEE i
" Sl OCGIRTAL Anmlﬂ"-_—-

Ultrasound Image of the Greater Occipital Nerve in Relation to the Occipital
Artery, Fatty Tissue, Fascia, and the Trapezius Muscle. GON = Greater occipital
nerve
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Ultrasound-Guided Diagnostic

NEEDLE

MEDIAL SNTATERAL |

Ultrasound Image Showing the Needle Adjacent to the Greater Occipital
Nerve Immediately Before Injection of Local Anesthetic/Steroid Mixture
During Ultrasound-Guided Diagnostic Greater Occipital Nerve Block. GON =
Greater Occipital Nerve
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PR

(A) Oblique transverse scan between C2 spinous process and C1 transverse
process. Arrow indicates greater occipital nerve in the intermuscular plane
between obliquus capitis inferior and semispinalis capitis and the direction of
the needle for block. Open arrow indicates the 3rd occipital nerve. (B) Position
of probe for (A) at artificial spine model. OCI, obliquus capitis inferior; SC,
semispinalis capitis; SP, splenius capitis; C2 SP, spinous process of axis.

Sonographic Evaluation of the
Greater Occipital Nerve

T el —

A, Transverse image of the greater B, Transverse image of the greater
occipital nerve on the symptomatic occipital nerve on the asymptomatic
side. The cross-sectional area and side in the same patient. The cross-
circumference measured 3.0 mm2 and sectional area and circumference
6.9 mm. measured 1.0 mm2 and 4.6 mm.
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Sonographic Evaluation of the
Greater Occipital Nerve

A and B, “Multiple” branches of nerves at the fascial plane between the
semispinalis capitis and obliquus capitis inferior muscles. The multiple
hypoechoic nerves (ellipses) are probably the branches from the
suboccipital nerve, third occipital nerve (least), and lesser occipital nerve
that anastomose with the greater occipital nerve.

Ultrasound-Guided Greater Occipital Nerve Block at a
Novel Proximal Location: A Feasibility Study

Nerve visualization for a novel proximal approach to ultrasound guided
greater occipital nerve (GON) blocks. SC-Semispinalis capitis, OCI-
Obliquus capitis inferior, Solid arrow-GON, Dashed arrow-Injectate
surrounding GON, Arrowheads-Shaft of needle.
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Features Typical for Cervical Vertebrae

<*Smallest of the 24 movable vertebrae
“*Relatively larger intervertebral discs
discs are thin, but relative to their small size; thick
< Greatest range & variety of movement of all the vertebral
regions
< Foramen transversarium in the transverse process

Transverse process
Superior articular facet

Bifid spinous

Uncus of ———%5" process
pocdly Vertebral
(uncinate forarmen
process) —C4
_— Pars articularis Cc5
Transverse
foramen R .
Inferior articular facet
= Posterior tubercle ——C6
Anterior _
tubercle Groove of spinal nerve

Left anterior superior oblique view
of “typical” cervical vertebra

C/-vertebra prominens

Most prominent spinous process in 70% of people
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Vertebrae C3-C7

typical cervical vertebrae

Large vertebral foramina Superolateral margin

restricted rotation uncus of the body ; uncinate process

umcinate proces contal provess
Foramen transversarum Vartobral body

antierion tuberche CoodrmnVETIE
bar

§ wrnverne
foeamen

facet of sisperiar
anticular proces
faemiaa (arch)

PRI Provess

Atlas (C1)

% Anterior and posterior arches
%+ A tubercle in the center of its external aspect
extend between the lateral masses forming a complete ring.

Posterior arch

% A wide groove for the vertebral artery on its superior surface.
% C1 nerve also runs in this groove

Anterior tubercle
Antenior arch Facet for dens
Foramen for dens _\—( / Superior arficular

Lateral mass surtace
Transverse ligament

of atlas
Transverse process

Venebral toramen

: Foramen
(tor spnal cord) - i transversarium
Posterior aﬂ:h% T Groove for vertobral

arlery

Atlas (C1 vertebra), Postenor tubercle

superior view
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Axis (C2)

strongest of the cervical vertebrae

C1, carrying the cranium, rotates on C2 (when a person turns the
head to indicate “no").

% Lies anterior to the spinal cord.
¢ The distinguishing feature blunt tooth-like dens
% Serves as the pivot about which the rotation of the head occurs.

- Grooves for

Dens of axis attachmant of
alar Bgamonts
Posterion articular
Supenior arficular

tacot fo! Wansverse
igament of alas

Body

facot

Foramen
transversanium
TR Transverse process
Vartabral foramen £=— ‘ 5 Pars inbararticularis
(for spinal cord) : Inferior articular
OCEss

- Lamina

Axis (C2 vertebra), Spinous procoss
postorogsuperior view [bifad)

Large bifid spinous process

Surface anatomy of the posterior neck
region. After dividing the line from
external occipital protuberance to
mastoid process into 3 sections,
greater occipital nerve usually runs
the point at the junction of its middle
and medial thirds (white arrow).
Drawing the line one finger breadth
laterally from midline, there are
laminae on this line (black arrows).
Two finger breadths laterally, facet
joints are on this line (arrowheads). E,
external occipital protuberance; C2,
spinous process of the 2nd cervical
vertebra; C7, spinous process of the
7th cervical vertebra.
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Surface anatomy of the anterior
neck region. Below the chin, hyoid
bone (H) situated opposite the 3rd
cervical vertebra can be easily
palpated at midline. A finger's
breadth below, there is the
laryngeal prominence of the
thyroid cartilage (T). The outlines
of the thyroid cartilage are readily
palpated. Below its lower, anterior
part of the cricoid cartilage (C)
forms an important landmark on
the front of the neck because it
lies opposite the 6th cervical
vertebra. Arrow indicates
sternocleidomastoid muscle.

Features Typical for Cervical Vertebrae

Anterior tubercles of vertebra C6 ;
Carotid tubercles, Chassaignac tubercles
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C6 (cervical spine model anterior oblique position). Short-axis transverse ultrasound
image showing the anechoic and oval shape of the C6 root between both the tubercles. I, internal jugular vein; Ca,
carotid artery; TP, transverse process of C6; AT, anterior tubercle; PT, posterior tubercle; C6, sixth nerve root; ScM,
sternocleidomastoid muscle; Pf, fascia prevertebral; Le, longus colli muscle; M, medial; L, lateral. (Color version of figure
is available online.)

Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C7. The transverse apophysis of C7 is characterized by the absence of an anterior
tubercle and the presence of the vertebral artery, it is merely a hyperechogenic line that is differentiated from the
rest of the transverse apophyses with a cup-shaped image. TP, transverse process of C7; Va, vertebral artery; C7,
seventh nerve root. (Color version of figure is available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C5. Short-axis transverse ultrasound images showing the anterior tubercle (AT)
and the posterior tubercle (PT) of the C5 transverse process as the “2-humped camel” sign. C5, fifth cervical
nerve. (Color version of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C6. The cervical level is determined by identifying the transverse process of the
seventh and sixth cervical vertebrae (C7 and C6.) The seventh cervical transverse process (C7) differs from the
levels above. Moving the transducer cranially, the sixth cervical vertebra (C6) with its corresponding tubercles,
both anterior (Chassaignac tubercle) and posterior, can be identified. At higher levels than C6, the anterior
tubercle becomes shorter and equal to the posterior. Va, vertebral artery.
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Ultrasound-guided interventional
procedures for cervical pain

Short-axis transverse ultrasound image with color Doppler showing a small
vessel (Pv) at the intravertebral foramen of C6. AT, anterior tubercle; PT,
posterior tubercle, C6, sixth cervical vertebra.

Ultrasound-guided interventional
procedures for cervical pain

Ko HFL

Short-axis transverse ultrasound image showing the needle path to the
posterior aspect of the intervertebral foramen. N, needle path.
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Ultrasound-guided interventional
procedures for cervical pain

. w & N
SUPERIOR clm’:l:_l_l:“_ﬁ-li_!ﬂ , . - .‘ ".

LONGUS COLLI

(A) Prevertebral region of the neck. The
target site for the classical approach to
the stellate ganglion is marked as orange
star. (B) Cross-section of the neck at the
sixth cervical vertebra level. The target
site for ultrasound-guided stellate
ganglion block is marked as orange star
under the prevertebral fascia. (Color
version of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

2013Ago30 09:35
Mer
HFL

-ﬁ.dl
1,0

Ultrasonographic image with color Doppler showing the inferior thyroidal
artery (ITa), prevertebral fascia (Fp), vertebral artery (Va), longus colli muscle
(LC), internal jugular vein (U), and carotid artery (Ca). (Color version of figure is

available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Short-axis transverse ultrasound image showing the needle path to the
prevertebral fascia (Fp) for stellate ganglion block. N, needle path; AT, anterior
tubercle; LC longus colli muscle; M, medial; L, lateral. (Color version of figure is
available online.)

Ultrasound-guided interventional
procedures for cervical pain

The cervical zygapophysial
joints are innervated by
articular branches derived
from the medial branches
of the cervical dorsal rami
(orange circle). Cervical
zygapophysial joint below
C2-C3 has dual innervations,
each joint receives a double
innervation that comes
from the superior and
inferior medial branches
The superficial medial
branch of C3 is large and
known as the third occipital
nerve (TON). A, vertebral
artery. (Color version of
figure is available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C2-C3 and C3-C4, Z-zygapophysial joints. SAR,
superior articular process of C3; IAP, inferior articular process of C3; M, medial
branch of C4. (Color version of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at AP, articular pillar; L, lamina; Scm,
semispinalis capitis muscle; and TP transverse process. (Color version of
figure is available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) coronal plane from (B) the transverse processes
view to (A) the column of the facets and showing in (C) C2-C3 joint with the
vertebral artery (Av). (Color version of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

2013Sep03 16:56
Ner
HFL

(A) Tranverse plane
o  for cervical medial
DMFJ; branch block in-
]  plane approach. N,
Ot needle path; Scm,
semispinalis capitis
muscle. (B) Coronal
plane of the cervical
facets, out-of-plane
approach. (Color
version of figure is
available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) C2-C3 and C3-C4 articulations in the center of the ultrasound picture,
deeper pulsation of the vertebral artery can be seen. The use of Doppler sonography may facilitate the
identification of this important landmark. Va, vertebral artery; C2-C3, zygoapophyseal joint C2-C3; C3-C4,
zygapophysial joint C3-C4. (Color version of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C2-C3. TON crosses the C2-C3 zygapophysial joint in this
plane at an average distance of 1 mm from the bone, we search the typical
sonomorphologic appearance of a small peripheral nerve. A, vertebral artery; TON, third

occipital nerve. (Color version of figure is available online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at C2-C3 short-axis view at APC2, inferior articular

process of C2; TPC2, transverse process of C2. (Color version of figure is available
online)

Ultrasound-guided interventional
procedures for cervical pain

& Tercer Occipital 2013Sep29 18:24 W& Tercer Occipital 2013Sep29 18:11
Res L%

\ Ner Res Mer
s ME \ 1 ME L
R i ??-‘_%‘“E - 5 = NP,
e e
~——

(A) Short-axis transverse ultrasound image at C2-C3 showing needle path in
plane to the inferior articular process of C2. (B) Longitudinal ultrasound image at
C2-C3 showing needle path out of plane to block TON. N, needle path; TON,
third occipital nerve. (Color version of figure is available online.)
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8L
GREATER OCCIPITALAR '_‘ Y

GREATER OCCIPITAL NERME

OELIQUUS CAPITUS
INFERIOR MUSCLE

VERTEBRAL ARTERY

Ultrasound-guided interventional
procedures for cervical pain

The greater occipital nerve (GON) arises from C2 dorsal ramus and curves around the
inferior border of the obliquus capitis inferior muscle to ascend on its superficial surface
next to the greater occipital artery. (Color version of figure is available online.)

2013Sep22 17:11
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HFL
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement at
C2 level. SS,
semispinalis capitis
muscle; OI, obliquus
capitis inferior
muscle; LC2, lamina
of the C2; GON,
greater occipital
nerve. (Color version
of figure is available
online.)
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Ultrasound-guided interventional
procedures for cervical pain

Probe placement
(blue bar) at
second cervical
spinous process
level. ShC2,
spinous bifid
process of C2.
(Color version of
figure is
available online.)

Ultrasound-guided interventional
procedures for cervical pain

2013Sep22 17:11
- e The arrow indicates
the direction of the
B needle (N). SS,
: 'ﬂ semispinalis capitis
N muscle; O obliquus
Ml capitis inferior
muscle: LC2, lamina of
the C2; GON, greater
occipital nerve. (Color
version of figure is
available online.)
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Ultrasound-guided interventional
procedures for cervical pain

=

o
il

. Sagital =
‘f_—-m.. —il
Pt

Probe placement (blue bar) at cervical spinous process. Pt, posterior tubercle
of the C1; S2, spinous process of the C2 (bifid); S3, spinous process of the C3.
(Color versicon of figure is available online.)

Ultrasound-guided interventional
procedures for cervical pain

Probe placement (blue bar) at cervical lamina. L2, L3, lamina; ILS,
interlaminar space. (Color version of figure is available online.)
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Ultrasound-guided interventional
procedures for cervical pain

X

Probe placement (blue bar) at facet joints. IAP, inferior articular process; SAP,
superior articular process; IS interarticular space. (Color version of figure is

available online))

Ultrasound-guided interventional
procedures for cervical pain

2013Jul1s 08:38

& Cervical
Mus

Fen THI
s MB B The arrow indicates the
needle path in plane

Ml to block cervical facet
id joints. (Color version of

TIS 5 : '
¥l figure is available

online.)
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