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Learning objectives
By reading this article, you should be able to:

e Describe the anatomy of the cervical plexus.

e Discuss the potential indications for cervical
plexus block.

e Describe the techniques for performing superfi-
cial, intermediate and deep cervical plexus block.

Cervical plexus block was traditionally used for awake carotid
endarterectomy, but the potential uses of this block extend
across many specialties, either as a sole technique, in com-
bination with other regional anaesthetic techniques or as an
adjunct to general anaesthesia.

Anatomy of the cervical fascia

The neck contains many important structures passing be-
tween the head and torso, including the trachea, oesophagus,
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Key points

e The cervical plexus provides sensory innervation
to the whole neck and upper anterior torso and
motor innervation to most muscles in the neck.

e Indications for cervical plexus block include
procedures to the neck, clavicle or shoulder.

e The cervical plexus may be divided into superfi-
cial (sensory) and deep (mostly motor) parts.

e The cervical plexus can be identified and blocked
using surface anatomical landmarks or ultra-
sound for guidance.

blood vessels and nerves. Several layers of fascia surround the
various musculoskeletal and visceral structures in the neck.
These layers can be broadly divided into superficial and deep
cervical fascia, although much debate exists around the
detailed anatomy.!

The superficial cervical fascia is a loose layer of connective
tissue containing platysma muscle, subcutaneous fat, cuta-
neous nerves, superficial veins (including the external jugular
vein) and superficial lymph nodes.?

The deep cervical fascia is organised into several layers,
packaging up different structures in the neck: the investing,
pretracheal and prevertebral layers and the carotid sheath.
The layers of the deep cervical fascia are demonstrated in
Fig. 1. The most superficial layer of deep cervical fascia is the
investing layer. It encircles the neck and is attached from the
inferior border of the mandible, zygomatic arch, mastoid
process, superior nuchal line and external occipital protu-
berance superiorly to the acromion and spine of scapula,
clavicle and manubrium inferiorly. It completely ensheathes
the sternocleidomastoid and trapezius muscles.®* The pre-
tracheal, or middle, layer of deep cervical fascia extends
from the skull base and hyoid bone and thyroid cartilage
superiorly to the mediastinum inferiorly, where it fuses with
the fibrous pericardium. It is usually described as possessing
two divisions: a muscular layer and a visceral layer. The
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Fig. 1 Axial cross section of the neck at C5 level demonstrating the layers of
deep cervical fascia. The investing fascia is the most superficial, the pre-
tracheal fascia is divided into muscular and visceral components and the
prevertebral layer is the deepest.

muscular layer encloses the infrahyoid (strap) muscles:
sternohyoid, sternothyroid, omohyoid and thyrohyoid. The
visceral layer wraps around the larynx, pharynx, trachea,
oesophagus, recurrent laryngeal nerves and thyroid and
parathyroid glands.® The prevertebral layer, or deep layer of
deep cervical fascia, extends from the skull base to the
mediastinum and surrounds the vertebral column and
associated paravertebral muscles. It also covers the scalene
muscles, deep cervical muscles and parts of the sympathetic
trunk. Inferolaterally, this layer encompasses the subclavian
artery and vein and parts of the brachial plexus, continuing
as the axillary sheath.’

The carotid sheath is a distinct condensation of deep fascia
containing the common carotid artery (and the internal and
external carotid above its bifurcation), internal jugular vein,
ansa cervicalis, vagus nerve and some deep cervical lymph
nodes. It runs from the skull base above into the superior
mediastinum below.

Anatomy of the cervical plexus

The cervical plexus comprises a superficial and deep set of
branches. The superficial branches are sensory to skin, and
the deep branches are mostly motor to muscles. The plexus is
formed from the anterior (ventral) rami of C1—4. Each ramus
receives input from the superior cervical sympathetic gan-
glion via a grey ramus communicans. Each of the cervical
nerves (except C1) forms ascending and descending branches,
which join in loops forming the plexus. The branches of the
cervical plexus are demonstrated in Fig. 2.

The ventral ramus of C1 emerges above the posterior arch
of atlas, then runs forward to lie anterior to the transverse
process, where it receives an ascending branch from C2. The
ventral (anterior) ramus of C2 emerges between the atlas and
axis, runs upwards between longus colli and levator scapulae
and then divides into its ascending and descending
branches. The ventral ramus of C3 emerges between longus
capitis and scalenus medius, and the ventral ramus of C4
passes between scalenus medius and scalenus anterior. The
looping connections of the plexus lie level with the upper
cervical vertebrae, deep to the sternocleidomastoid and the
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internal jugular vein, lateral to the transverse processes of
the vertebrae and anterior to the scalenus medius and le-
vator scapulae.

The deep branches of the cervical plexus (Fig. 3) supply
most of the muscles in the neck, anterior to the vertebral
column. Branches pass directly from the ventral rami of C1 to
C4 to the prevertebral muscles (rectus capitis anterior, rectus
capitis lateralis, longus capitis and longus colli muscles). A
branch from C1 passes to the vagus nerve, and then C1 runs
anteriorly to join the hypoglossal nerve, looping under the
angle of the mandible. The hitchhiking C1 fibres leave the
hypoglossal nerve as the nerves to thyrohyoid and geniohyoid
and the superior root of the ansa cervicalis (also called the
nervus descendens hypoglossi); these branches may also
contain some hypoglossal fibres.>® The inferior root of the
ansa cervicalis (nervus descendens cervicalis) derives from C2
and C3 in 75% of cases (variations include various contribu-
tions from C1 to C4 and the hypoglossal and vagus nerves).”
The two roots join to form the ansa cervicalis, looping
around the internal jugular vein (ansa means ‘loop’ or
‘handle’). The ansa cervicalis provides branches to all the
infrahyoid muscles except thyrohyoid. The phrenic nerve
derives from C3 to C5 but mainly from C4. It forms at the
lateral border of scalenus anterior then runs down on this
muscle, deep to the prevertebral fascia, posterior to the ster-
nocleidomastoid and the internal jugular vein, down through
the thoracic inlet. Here, it is often joined (in some 75% of
cases) by the accessory phrenic nerve, deriving from C5, and
usually branching off the nerve to subclavius.” Eventually, the
phrenic nerve passes all the way down to the diaphragm—as
the sole motor supply to this important muscle, on each side.
Other deep branches of the cervical plexus supply the ster-
nocleidomastoid, trapezius, levator scapulae and scalene
muscles.

The superficial branches of the cervical plexus supply
skin over the anterior and lateral regions of the neck. They
are formed by the connections between C2, C3 and C4,
generating four branches: the lesser occipital, great auric-
ular, transverse cervical and supraclavicular nerves. Initially
lying anterior to the middle scalene and levator scapulae and
deep to the internal jugular vein, these branches pierce the
investing layer of deep cervical fascia along the posterior
border of the sternocleidomastoid muscle, as demonstrated
in Fig. 3(A).

The lesser occipital nerve (C2) curves around the spinal
accessory nerve to lie anterior to it, ascends along the pos-
terior border of the sternocleidomastoid and close to the
mastoid process, pierces the deep investing fascia to supply
the upper third of the medial side of the auricle and the skin
under the ear. The lesser occipital nerve is occasionally
present as a branch of the greater occipital nerve (branching
from the dorsal ramus of C2).” The great auricular nerve (C2
and C3) pierces the investing deep fascia near the midpoint
of the posterior border of the sternocleidomastoid and then
runs superomedially on this muscle, deep to platysma. An
anterior branch supplies the lateral side of the auricle, the
skin over the parotid gland and the angle of the jaw; a pos-
terior branch supplies skin of the medial aspect of the
auricle. The transverse cervical nerve (C2 and C3, although
occasionally C3 and C4) also pierces the investing fascia near
the midpoint of the posterior border of the sternocleido-
mastoid then runs medially on the muscle, deep to the
external jugular vein, fanning out into branches that supply
the anterior neck. The supraclavicular nerve (C3 and C4)
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Fig. 2 Branches of the cervical plexus. C5 does not contribute to the cervical plexus, but it is included to demonstrate the contribution to the phrenic nerve, and the

accessory nerve is included to demonstrate its association to the plexus. n., nerve.

divides into three branches before piercing the investing
fascia a little lower down the posterior border of the ster-
nocleidomastoid; the medial supraclavicular nerve supplies
skin over the manubrium sterni, down to the level of the
second rib; the intermediate supraclavicular nerves run over

Sterr id m.

T cervical n.

External jugular v.
icular n.

Great auricular n.

Lesser occipital n.

A

Inferior root of
ansa cervicalis

Accessory nerve

the clavicle (occasionally piercing it) to supply skin over the
upper part of pectoralis major; and the lateral supra-
clavicular nerves supply skin over the shoulder.® The nerves
originating from the branches of the superficial cervical
plexus are demonstrated in Fig. 3(A).

Superior root of ansa cervicalis

N. to thyrohyoid

Hypoglossal n.

Vagus n.

Phrenic n.

Fig. 3 (A) The nerves of the superficial branches of the cervical plexus as they emerge from the posterior border of the sternocleidomastoid muscle. (B) The deep
branches of the cervical plexus. The sternocleidomastoid is lifted in this illustration to allow visualisation of the deep branches of the plexus and demonstrate the
close association to the hypoglossal, phrenic, vagus and spinal accessory nerves. First published in The Abbott Pocket Guide to Practical Peripheral Nerve Blockade. m.,

muscle; n., nerve; v., vein.
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Regional anaesthesia techniques
Superficial cervical plexus block

The superficial branches of the cervical plexus can be
blocked using anatomical landmarks or using ultrasound
guidance. Taking care to avoid the external jugular vein,
local anaesthetic is deposited subcutaneously along the
posterior border of the middle third of the sternocleido-
mastoid muscle to form a sausage of local anaesthetic. Ul-
trasound may be used to identify the veins in the neck and
layers of neck fascia and guide injection superficial to the
superficial cervical fascia. In experienced hands, modern
ultrasound may allow branches of the plexus to be visual-
ised, allowing selective blockade of individual nerves.

Deep cervical plexus block

The deep cervical plexus block (DCPB) was traditionally per-
formed by landmark technique. Two approaches have been
described. The posterior approach, described by Kappis in
1912, aimed to block each of the nerves as they emerged from
the vertebral column.’ This technique involved needle passage
through the extensor muscles of the neck; it was painful but
avoided the vertebral artery and vein, which lie anterior to the
plexus. Because of patient discomfort and long needle path,
this technique has been superseded by the lateral approach.

In 1914, a multiple-injection lateral approach was described.®
In 1975, this approach was simplified to a single-injection
approach at the level of C3 or C4.*' A modified approach to the
multiple-injection block is described by the New York School of
Regional Anesthesia.'? In brief, this approach involves:

(i) Skin preparation with antiseptic solution

(ii) The patient is positioned, as shown in Fig. 4, with the

head turned away from the side of the block.

(iii) A line is drawn from the mastoid process to the
anterior tubercle of the transverse process of C6,
known as Chassaignac’s tubercle (or the carotid
tubercle).

(iv) Next, C2, C3 and C4 are marked along this line at 2, 4
and 6 cm from the mastoid process.

(v) Local anaesthetic is administered subcutaneously at

each injection point.

The cervical plexus

(vi) A needle is inserted, angulated slightly caudad, to con-
tact the transverse process. The needle is withdrawn
1-2 mm, and after excluding intravascular place-
ment, 3—4 ml local anaesthetic is injected at each level.

Deep cervical plexus block may be performed with ultra-
sound to lessen risks of complications. The patient should be
positioned as described previously. A high-frequency linear
probe is used to identify the transverse process of the first
thoracic vertebra with corresponding rib or the distinctive
appearances of the C6 or C7 transverse processes, as illus-
trated in Fig. 4. The ultrasound probe is translated in a caudad
direction to identify the transverse process of C4. The cervical
nerve should be observed in the shallow U-shaped tip of the
transverse process of C4 vertebra (Fig. 5). The needle is
introduced using an in-plane or out-of-plane approach to
contact the transverse process at this level. Negative aspira-
tion excludes subarachnoid or intravascular needle place-
ment. Injection of 2—4 ml of local anaesthetic should be
observed to spread around the nerve root.

Intermediate cervical plexus block

First described in 2007, ultrasound-guided intermediate cer-
vical plexus block (ICPB) involves injection into the fascial
plane between the sternocleidomastoid and prevertebral
muscles at the C4 level.'>'* Anterior and posterior approaches
have since been described, but the posterior approach is rec-
ommended to avoid the large vascular structures on the
anterior side. First, the C4 level is identified, as described
previously. The probe is then translated forward to identify
the sternocleidomastoid muscle. Taking care to avoid the
external jugular vein, the needle tip is advanced in-plane be-
tween the sternocleidomastoid muscle and the anterior
scalene muscle. Separation of the two distinct fascial layers
should be observed with correct needle placement. Fig. 6
demonstrates the ultrasonographic anatomy of superficial
cervical plexus block (SCPB) and ICPB.

Complications

Complications of the SCPB are similar to those of most other
peripheral nerve blocks. Local infection can be limited with

o
[\

Posterior Anterior
o
Cé
c7

B

Fig. 4 (A) Patient positioned for cervical plexus block. Note that the head is turned away and is resting on a surface so that the sternocleidomastoid muscle is
relaxed. (B) Transverse processes of C4—7 with the position of the corresponding nerve root as visualised using ultrasound.
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Fig. 5 Ultrasound image of the C4 transverse process demonstrating C4
nerve root at the tip of the transverse process. ant, anterior; ICA, internal
carotid artery; N, nerve; post, posterior; TP, transverse process.

strict aseptic technique and careful preparation. Haematoma
formation may be observed in those with underlying coagu-
lation abnormalities. The external jugular vein overlies the
sternocleidomastoid muscle close to the point of injection; it
should be identified and avoided to prevent intravascular in-
jection and limit haematoma formation. Nerve injury may be
minimised by ensuring low-pressure injections throughout
and avoidance of vasoconstrictors, such as adrenaline
(epinephrine) in peripheral nerve blocks.

In addition to the risks described previously, the DCPB
carries the additional risks of phrenic, recurrent laryngeal,
vagus and hypoglossal nerve palsies. Because of the vascular
nature of the deep structures within the neck and proximity to
the carotid artery and internal jugular vein, haematoma for-
mation is more likely with the DCPB. Care must be taken to
avoid subarachnoid injection by a meticulous technique,
including avoiding cephalad needle direction when perform-
ing the block and a ‘negative’ aspiration before injection of
local anaesthetic. Horner’s syndrome is common and occurs
because of blockade of the sympathetic chain in the upper
cervical region.

ICPB SCPB

Fig. 6 Ultrasound image of the anatomy relevant to the superficial (SCPB)
and intermediate cervical plexus blocks (ICPB) at the C4 vertebral level. The
intended spread of local anaesthetic within the ICPB plane is indicated by
the blue area. Note that the external jugular vein is easily compressed by
light pressure from the ultrasound probe as is not visible in this image. ant,
anterior; AS, anterior scalene; CA, carotid artery; IJV, internal jugular vein;
MS, middle scalene; post, posterior; SCM, sternocleidomastoid.
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The ICPB theoretically minimises the risks associated with
deep blockade.

Communication with the surgical team and careful calcu-
lation of local anaesthetic doses are vital during surgery under
regional anaesthesia. Carotid surgery may require additional
top-ups around the carotid artery and along the mandible, or
at the time of closing the skin if surgery has been prolonged.
Care must be taken to avoid local anaesthetic toxicity.

Indications

Awake carotid endarterectomy was traditionally considered
to reduce complication rates by enabling early detection of
cerebral ischaemia during carotid cross-clamping. The Gen-
eral Anaesthesia versus Local Anaesthesia for carotid surgery
trial demonstrated no difference in quality of life, length of
hospital stay or incidence of stroke, myocardial infarction or
death within 30 days of surgery between general and local
anaesthesia.’® In 2021, 26.7% of carotid endarterectomies
were performed under local or regional anaesthesia.'® The
techniques and considerations for anaesthesia for carotid
endarterectomy have been covered in depth previously in this
journal.'’

Several small studies have demonstrated that bilateral
superficial or combined (superficial and deep) cervical plexus
blocks reduce pain scores at rest and on swallowing, after
thyroidectomy under general anaesthesia, with reduced
intra- and postoperative opioid requirements.'®'° Reduction
in severe postoperative nausea and vomiting has also been
recorded.’’ Cervical plexus block with conscious sedation has
been reported for several surgeries in the neck, including
thyroidectomy.??

Clavicle fractures placing tension on the overlying skin can
be particularly painful, and cervical plexus block may be used
as an analgesic option in the emergency department.

The clavicle and clavicular joints receive innervation from
the supraclavicular, lateral pectoral and subclavian nerves,
although the functional importance of each contributing
nerve remains to be elucidated.”’> Awake open reduction and
internal fixation of the clavicle have been described using
either interscalene or supraclavicular brachial plexus block
combined with cervical plexus block.”?>"?° Gervical plexus
block has been demonstrated to reduce pain scores and
postoperative analgesic requirements in a variety of surgical
procedures, including cervical discectomy and fusion and
modified radical mastoidectomy.?*?”

An important but often underused use of the SCPB is for
internal jugular vein central venous catheter insertion.
Compared with local anaesthetic infiltration, performance of
this technique reduces the number of individual injections
per insertion and reduces patient verbal pain scores, including
5 min after the procedure.”®

Conclusions

The cervical plexus provides sensory innervation to the neck
and upper chest wall and motor innervation to many muscles
in the neck. Superficial cervical plexus block, ICPB and DCPB
may be performed using anatomical landmarks, but compli-
cations may be reduced with the use of ultrasound. Cervical
plexus block is clinically useful for a number of procedures in
the neck: as a sole technique for awake surgery, as an adjunct
to other regional techniques or general anaesthesia, to



provide perioperative analgesia, or outside of the operating
theatre setting.
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