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Ultrasound-guided Intervention in Cervical Spine

Sang Ho Moon, M.D.

Department of Orthopedic Surgery, Seoul Sacred Heart General Hospital, Seoul, Korea

Traditionally, cervical interventions have been performed under fluoroscopy. But radiation exposure is the major con-
cern when obtaining fluoroscopic images and even under real-time fluoroscopy with contrast media or CT guidance,
some cases of serious spinal cord injuries, cerebellar and brain stem infarction have been reported by unintentional
intra-arterial injections especially during the transforaminal root blocks. Recently, the use of ultrasound-guided cervical
interventions have increased. Ultrasound offers visualization of soft tissues including major neurovascular structures
and also allows to observe the spread of injectant materials around the target structure. Ultrasound is radiation free,
easy to use and the image can be performed continuously while the injectant is visualized in real-time, increasing the
precision of injection. Importantly, ultrasound allows visualization of major nerves and vessels and thus leads to
improve safety of cervical interventions by decreasing the incidence of injury or injection into nearby vasculature. We
therefore reviewed to investigate the feasibility of performing cervical interventions under real-time ultrasound guidance.
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Fig. 1. Surface anatomy of posterior neck region. After
dividing the line from external occipital protu-
berance to mastoid process into 3 sections,
greater occipital nerve usually runs the point at
junction of its middle and medial thirds (white
arrow). Drawing the line one finger breadth lat-
erally from midline, there are laminae on this
line (black arrows). Two finger breadths lateral-
ly, facet joints are on this line (arrowheads). (E;
external occipital protuberance, C2; spinous
process of the 2nd cervical vertebra, C7; spin-
ous process of the 7th cervical vertebra)
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Fig. 2. Surface anatomy of anterior neck region.
Below the chin, hyoid bone (H) situated oppo-
site the 4th cervical vertebra can easily be
palpated in midline. A finger breadth below, it is
the laryngeal prominence of the thyroid carti-
lage (T). The outlines of the thyroid cartilage
are readily palpated. Below its lower, anterior
part of the cricoid cartilage (C) forms an impor-
tant landmark on the front of the neck because
it lies opposite the 6th cervical vertebra. Arrow
indicates sternocleidomastoid muscle.
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Surface anatomy of lateral neck region. Below
mastoid process (M), articular pillars (arrows)
can be palpated. At base of neck, transverse
process of 7th cervical vertebra (white spot)
can be palpated deeply at anterior border of
trapezius.

51



UstdgQ =SuEslXl: | 7& X1 S 2014

FEg7) oblol A Al 2 4% F B2 WA 2 thFig. 5). Level® #13H] slstel Sel F
¥ oldl2 0% level AT Arh(Fig.  FOF FFUUl BEAE do] F 5% WA
D.FF YL FAFEA S IS0 oS AT 2FHs gYl ARRANE Tl 3
@A IREE B e Fe FEE0) BHE  EI1RE AN level® Ao AL 2R

Fig. 4. (A) Ultrasonography on longitudinal scan at midline of posterior cervical area shows 2nd spinous process

from which other cervical spinous processes can be counted downwards. (B) Position of probe for Fig. 4A
at artificial spine model.

proximal

Fig. 5. (A) Ultrasonography on posterior longitudinal paravertebral sonogram shows laminae of cervical spines
(B) Position of probe for Fig. 5A at artificial spine model.

distal

Fig. 6. (A) Ultrasonography on longitudinal scan at midline of anterior cervical area shows thyroid cartilage and
distally, cricoid cartilage which lies opposite the 6th cervical vertebra. (T: thyroid cartilage, C: cricoid carti-

lage) (B) Proximally, hyoid bone situated opposite the 4th cervical vertebra is shown below the chin. (T:
thyroid cartilage, H: hyoid bone)
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Fig. 7. (A) Ultrasonography on anterior transverse scan at the level of cricoid cartilage shows thyroid gland in mid-
line. (Th: thyroid gland, Tr: trachea) (B) Position of probe for Fig. 7A at artificial spine model. (C) By moving
ultrasound probe laterally until carotid artery can be seen, the 6th cervical transverse process (C6 Tr),
carotid artery (C), internal jugular vein (1JV), vagus nerve (arrow), longus colli (L) omohyoid (arrowheads)

and sternocleidomastoid muscle (SCM) are shown. (Th: thyroid gland) (D) Esophagus (arrow) is seen
behind trachea. (Th: thyroid gland, Tr: trachea)

latera

Fig. 8. (A) Axial transverse image showing sharp anterior tubercle (white arrow) and posterior tubercle (black
arrow) of C6 transverse process. Asterisk indicates exiting nerve root. (C: carotid artery, 1JV: internal jugu-
lar vein) (B) Position of probe for Fig. 8A at artificial spine model.
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Fig. 9. Anterior scalene muscle (ASM) is deep to ster-
nocleidomastoid muscle (SCM) and lateral to
the internal jugular vein. Middle scalene (MSM)
is found further postero-lateral. Between anteri-
or and middle scalene muscle, visualize the
roots or trunks of the brachial plexus (arrow-
heads) in the interscalene groove. These can
appear as round or oval bundles with hypoe-
choic centers. (C: carotid artery, C6 Tr: the 6th
cervical transverse process)
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Fig. 10. (A) Continue to move the probe posterolaterally around the neck. Posterior tubercle of C6 transverse
process (Tr), pedicle (P), facet joint (F), lamina (L) and spinous process (S) can be shown. (B) Position of

probe for Fig. 10A at artificial spine model.
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Fig. 11. (A) C4 transverse process (C4 Tr) can be shown at the level of carotid artery bifurcation (arrows). (B) C5
transverse process (C5 Tr) is located at the level of upper thyroid gland (Th) and has similar size tuber-
cles. (C) C6 transverse process is located at the level of lower thyroid gland (Th) and has the sharp, tall
anterior tubercle (white arrow). open arrow indicates low, round posterior tubercle and asterisk is C6 root.
(D) Transverse sonogram at C7 vertebral level shows C7 root (asterisk) between vertebral artery (white
arrow) and posterior tubercle (black arrow). Anterior tubercle is absent. (E) Vertebral artery is confirmed
by doppler scan. (F) Anterior tubercle is absent and vertebral artery is exposed (arrow) at C7 vertebral
level of artificial spine model.
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C2
proximal distal

Fig. 12. (A) Lateral longitudinal sonogram below mastoid process (arrow) shows transverse processes of C1
(taller and wider) and C2. (B) Position of probe for Fig. 12A at artificial spine model.

Fig. 13. Lateral longitudinal sonogram at C2-3 level shows the 3rd occipital nerve (white arrow) crossing C2-3 joint
and C3 medial branch (open arrow) at the waist of articular pillar. (B) Position of probe for Fig. 13A at arti-
ficial spine model.
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Fig. 14. Doctor should take mask and sterile gloves,
and then sterilize cervical area by bethadine
solution. Probe is enveloped by sterile vinyl
after coverage with gel to minimize the risk of
infection.
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Fig. 15. The influence of head rotation. (A) In neutral position of head, sternocleidomastoid muscle (SCM) overlay
the root and plexus (arrows). (B) If the head is turned adequately to opposite side, the sternocleidomas-
toid muscle (SCM) move to medial side and do not overlay the root and plexus. (C: carotid artery, Tr:

transverse process)
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Fig. 16. Solid arrows point to the needle in place at
the posterior aspect of root during ultrasound-
guided selective nerve root block. (A: anterior
tubercle of C6 transverse process, P: posteri-
or tubercle of C6 transverse process,
Asterisk; C6 root)
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at the level of articular pillars. Medial
branches (asterisks) can be seen at
the deepest points between articula-
tions. These points are target for out
of plane technique. Arrows indicate
entries of facet articular joints. (B)
Needle (arrow) is inserted into the
deepest points between articulations
by out of plane technique. needle is
shown as a white spot on the
groove. (C) Position of probe for Fig.
17A at artificial spine model.
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Fig. 18. (A) Initially achieve transverse sonogram at the level of targeting facet joint. Arrow indicate entry of joint.
(S: superior articular process of lower vertebra, I: inferior articular process of upper vertebra) (B) Moving
probe to slight distally and proximally to get images of articular pillars on which medial branches run
(asterisk). (P: articular pilla, L: lamina) (C) 23 G, 6 cm needle (arrowheads) is introduced by use of real-
time in-plane ultrasound guidance to target point for medial branch block. (Tr: transverse process) (D)
Position of probe for Fig. 18B at artificial spine model.
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medial lateral

A

Fig. 19. (A) In-plane approach from the posterior-lateral side of the probe for interscalene brachial plexus block.
Needle (arrowheads) is inserted into interscalene groove at an angle of about 45 degrees to the skin sur-
face. The needle tip is slowly advanced towards the plexus, avoiding any sensitive structures. Appropriate
needle placement is confirmed by movement of the plexus with the flow of injectant and spread around
the entire plexus. (ASM: Anterior scalene muscle, MSM: Middle scalene muscle) (B) Position of probe for
Fig. 19A. Arrow indicates the direction of needle.

lateral

Fig. 20. (A) Needle (arrowheads) is inserted slowly and advanced using lateral-to-medial orientation towards the
deep border of the plexus where it meets the subclavian artery in supraclavicular brachial plexus block. (A:
subclavian artery, B: brachial plexus) (B) Position of probe for Fig. 20A. Arrow indicates the direction of needle.
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Fig. 21. (A) Ultrasound probe is placed in transverse plane at the level of medial superior nuchal line. (B) Moving
probe from medial to lateral until occipital artery (open arrow) is found. By in-plane technique, insert nee-
dle from medial to lateral near the artery (arrow). (C) Occipital artery can be confirmed by doppler scan.
(D) Position of probe for Fig. 21B at artificial spine model.

Fig. 22. (A) Obligue 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 capi-
tis. (OCI: obliquus capitis inferior, SC: semispinalis capitis, SP: splenius capitis, C2 SP: spinous process
of axis) (B) Position of probe for Fig. 22A at artificial spine model.
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Fig. 23. (A) Arrows indicate the direction of needle by in-plane technique to enter facet joint in coronal longitudinal
sonogram at the lateral aspect of neck. (B) Position of probe for Fig. 23A at artificial spine model. Arrow

indicates the direction of needle to enter facet joint.

Fig. 24. (A) Transverse scan of facet joint. Arrow indicates the direction of needle to enter facet joint. (B) Position
of probe for Fig. 24A at artificial spine model. Arrow indicates the direction of needle to enter facet joint.
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Fig. 25. (A) Transverse scan at the base of neck. Transverse process of C7 and 1st rib joins like a joint. This point
can be a landmark to determine the facet joint level proximally. (C7: transverse process of C7, R: 1st rib)

(B) Position of probe for Fig. 25A.

Fig. 26. During stellate ganglion block, small caliber
probe like a hockey stick probe is necessary.
After compression by probe, the gap between
thyroid and carotid artery will be widened and
the depth from skin to ganglion can be dimin-
ished to make easier to reach stellate gan-
glion. Needle is inserted at almost perpendic-
ular to skin.
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