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Local Anesthetic Blocks
of the Head and Neck for
Cosmetic Facial Surgery,
Part V: Techniques for the
Head and Neck Region

Joseph Niamtu III, DMD

This is the final article in a 5-part series detailing local anesthetic block techniques of the head and neck

region. The ability to provide local anesthesia to the head and neck is important to both physician and

patient. There is no doubt that cosmetic surgeons can perform superior work on patients who are com-

fortable. Additionally,a pain-free patient is a testament to the skill and compassion of the physician.This arti-

cle reviews the sensory neuroanatomy of the cervical plexus and details local anesthetic block techniques

to enhance the practice of cosmetic facial surgery. Additionally, sensory dermatomes are illustrated along

with graphic and photographic examples of specific local anesthetic block procedures of the head and neck.

SCALP BLOCK
As outlined in part 2 of this series, the anterior scalp is
anesthetized by injecting a local anesthetic solution in the
branches of V1 (supraorbital and supratrochlear nerves)
and V2 (the zygomaticotemporal nerve). The posterior
scalp is innervated by the greater and lesser occipital
nerves, and the greater auricular nerve supplies the lateral
scalp (Figure 1).!

By performing the cervical plexus block and the zygo-
maticotemporal block, known as brow blocks, the entire
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scalp is anesthetized except for the posterior area, which
is anesthetized by blocking the greater occipital nerve. A
ring block also can be performed by injecting a local
anesthetic every several centimeters around the entire
scalp at about the level of the eyebrows. Approximately
30 cc of a local anesthetic solution is required to perform
a ring block around the scalp.

Greater Occipital Nerve Block Technique for
Posterior Scalp

The greater occipital nerve arises from the dorsal rami of
the second cervical nerve and travels deep to the cervical
musculature until it becomes subcutaneous slightly
inferior to the superior nuchal line.? The greater occipital
nerve emerges on the superior nuchal line in association
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Figure 1. Innervation of the scalp. 1 indicates supratrochlear nerve;
2, supraorbital nerve(s); 3, zygomaticotemporal nerve; 4, greater
auricular nerve; 5, lesser occipital nerve; 6, greater occipital nerve.
Adapted from Brown,!

Figure 2. The greater occipital nerve is in close proximity to the
occipital artery (1).The nerve can be located by palpating the artery.
The injection should be performed just medial to the artery (2).
Injection also can take place on the superior nuchal line, which is
one third to one half the distance between the mastoid prominence
and occipital protrubence (3 and 5). Number 4 in the diagram shows
the lesser occipital nerve.
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with the occipital artery, which is the most useful land-
mark for locating the greater occipital nerve (Figure 2).
The optimal position for the patient to receive the injec-
tion is sitting upright with the chin flexed to the sternum.?

The nerve is identified at its point of entry to the scalp
along the superior nuchal line, which is one third to one
half the distance between the mastoid process and the
occipital protuberance in the midline (Figure 2). Another
measurement for locating the artery is 2.5 to 3.0 cm lat-
eral to the occipital protrubence.” Patients will report
pain upon compression of the nerve; the point at which
maximal tenderness is elicited can be used as the injec-
tion site. A 5/8-in 25-gauge needle is used for the block.
The occipital artery is located just lateral to the greater
occipital nerve and can be used as a pulsatile landmark.
To ensure proximity to the nerve, 2 to 4 cc of a local anes-
thetic solution can be infiltrated on either side of the
artery. Figure 3 shows the dermatomes anesthetized by
blocking the greater occipital nerve.

LOCAL ANESTHESIA OF THE NECK
Innervation of the Cervical Plexus

The cervical plexus is formed from the ventral rami of the
upper 4 cervical nerves (Figure 3B). The dorsal and ven-
tral roots of the upper 4 cervical nerves combine to form
spinal nerves as they exit through the intervertebral fora-
men. The anterior rami of C2 through C4 form the cervi-
cal plexus.® The cervical plexus lies just behind the
posterior border of the sternocleidomastoid muscle,
giving off both superficial (superficial cervical plexus)
and deep (deep cervical plexus) branches. The branches
of the superficial cervical plexus supply the skin and
superficial structures of the head, neck, and shoulder.
The deep branches of the cervical plexus innervate the
deeper structures of the neck, including the muscles of
the anterior neck and the diaphragm (phrenic nerve) and
are not blocked for local anesthetic procedures.

Superficial Branches of the Cervical Plexus

The lesser occipital nerve arises from the second (and
sometimes third) cervical nerve and emerges from the
deep fascia on the posterior lateral portion of the head
behind the auricle, supplying the skin and communicating
with the greater occipital nerve, the great auricular, and
the posterior auricular branch of the facial nerve.’

The greater auricular nerve arises from the second and
third cervical nerves and divides into an anterior and a
posterior branch. The anterior branch is distributed to
the skin of the face over the parotid gland and communi-
cates in the substance of the gland with the facial nerve.

The posterior branch supplies the skin over the mas-
toid process and on the back of the auricle, except at its



ANESTHETIC TECHNIQUES FOR THE HEAD AND NECK REGION

upper part; a filament pierces the auricle to reach its lat-
eral surface, where it is distributed to the lobule and
lower part of the concha. The posterior branch commu-
nicates with the lesser occipital nerve, the auricular

branch of the vagus nerve, and the posterior auricular

branch of the facial nerve.’

The cutaneous cervical nerve (cutaneous colli nerve,
anterior cervical nerve) arises from the second and third
cervical nerves and provides sensation to the anterolateral
parts of the neck (Figure 3B).

Cervical Plexus Block
The cervical plexus block technique is used in cosmetic
facial surgery to block the superficial branches of the cer-
vical plexus to anesthetize skin of the lateral or anterior
neck, the posterior lateral scalp, and portions of the peri-
auricular area (Figure 3).

The technique involves having the patient lie back with
the sternocleidomastoid muscle flexed. The mastoid
process and the transverse process of C6 (Chassaignac
tubercle)(approximate level of the cricoid cartilage)
(Figure 3A). This line is divided in half at the posterior
border of the sternocleidomastoid muscle to determine
the injection point.'® Another technique without osseous
landmarks can be used. In this technique, the distance
between the origin and insertion of the sternocleidomas-
toid is drawn with a skin marker and then bisected. The
anesthetic solution is then injected at the posterior bor-
der of the sternocleidomastoid. The success of this block-
ing technique involves a larger volume of local anesthesia
diffusing and spreading out over a larger area rather than

absolute accuracy of the nerve position. For this tech-
nique, 3 to 5 cc of a local anesthetic solution is injected
subcutaneously with the needle positioned perpendicular
to the skin. The needle is then redirected superiorly and
another 3 to 5 cc of the solution is injected. The needle is
then directed inferiorly and another 3 to 5 cc of solution
is injected. Figure 3B shows the areas anesthetized by a
cervical plexus block.

Although phrenic nerve involvement is rare with
superficial cervical plexus blocks (it is more common
with deep cervical blocks), it is possible because C3, C4,
and C5 innervate the diaphragm. Healthy patients can
tolerate a hemiparalysis of the diaphragm; however, cau-
tion must be used in patients with cardiopulmonary dis-
ease because assisted ventilation may be required. It must
be kept in mind that a bilateral block could potentially
deinnervate the entire diaphragm. To prevent unwanted
spread of local anesthetic solution, it must be injected
just subcutaneously and never bilaterally.

EAR BLOCK
Four nerve branches supply sensory innervation to the ear.
The anterior half of the ear is supplied by the auriculotem-
poral nerve, which is a branch of the mandibular portion
of the trigeminal nerve. The posterior half of the ear is
innervated by 2 nerve branches derived from the cervical
plexus: the greal auricular nerve and the lesser occipital
nerve (Figure 3B). The auditory branch of the vagus nerve
innervates the concha and external auditory canal.
Although these nerves can be individually targeted
with blocks, a circumferential infiltration (ring block)

Figure 3. The cervical plexus block is performed by making a line from the mastoid process (1) to the level of the transverse process of C6 (2)
and then finding the point halfway between these 2 marks (X) just posterior to the sternocleidomastiod muscle (dotted line). The local anes-
thetic solution is then perpendicularly injected superiorly and inferiorly in this region (B also shows the greater occipital nerve, which is not
part of the cervical plexus).
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Figure 4. Blocking the entire ear (with the exception of the area sup-
plied by the vagus nerve) can be performed by inserting the needle
at the black dots and infiltrating along the dotted lines. This will anes-
thetize the terminal branches of the auriculotemporal nerve, the
lesser occipital nerve, and the anterior and posterior branches of
the greater auricular nerve. The main trunks of these nerves could
be blocked, but the terminal infiltration technigue shown may be
more convenient.

will anesthetize the entire ear, with exception of the con-
cha and the external auditory canal, which are innervated
by the vagus nerve. The needle is inserted into the skin at
the junction where the earlobe attaches to the head. The
anesthetic should be infiltrated while the needle is
advanced to the subcutaneous plane. Infiltration is made
in a hexagonal pattern around the entire periphery of the
ear (Figure 4). The conchal bowl and external auditory
canal will need separate infiltration. As with all injec-
tions, the syringe should be aspirated prior to injection to
prevent intravascular injection.

CONCLUSION

Cosmetic surgeons who have a firm knowledge of the
sensory neuroanatomy of the head and neck can benefit
their practice, as well as their patients. Although the
pathways of sensation for the head and neck are complex,
they can be easily and safely blocked by reviewing the
basic innervation patterns.

The entire sensory apparatus of the face is supplied by
the trigeminal nerve and several cervical branches. Many
patterns of nerve distribution anomaly, cross innervation,
and individual patient variation exist; however, by
following the basic techniques outlined in this article, the
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Figure 5. The major sensory dermatomes of the head and neck. AC
indicates anterior cervical cutaneous colli; AT, auriculotemporal; B,
buccal; EN, external (dorsal) nasal; GA, greater auricular; GO, greater
occipital; 10, infraorbital; IT, infratrochlear; LO, lesser occipital; M,
mental; SO, supraorbital; ST, supratrochlear; ZF, zygomaticofacial;
ZT, zygomaticotemporal. Adapted from Larrabee.”

cosmetic surgeon should be able to achieve pain control of
the major dermatomes of the head and neck. A basic der-
matomal distribution is illustrated in Figure 5 and can serve
as a road map to local anesthesia of the head and neck.”

REFERENCES

1. Brown DL. Head and neck block. In: Brown DL, ed. Atlas of
Regional Anesthesia. 2nd ed. Philadelphia, Pa: WB Saunders;
1999:170.

2. Bonica TT, Buckley FO. Regional anesthesia with local anesthetics.
In: Bonica JJ, ed. The Management of Pain. Philadelphia, Pa:
Lippincott, Williams & Wilkins; 1990:1883-1966.

3. Wheeler AH. Therapeutic injections for pain management.
Available at: www.emedicine.com/neuro/topic514.him#target10.
Accessed December 11, 2004.

4. Gmyrek R. Local anesthesia and regional nerve block anesthesia.
Available at: www.emedicine. com/derm/topic824.htm. Accessed
May 24, 2004.

5. Gray H. Anatomy of the Human Body. 13th ed. Philadelphia, Pa:
Lea & Febiger; 1918.

6. New York School of Regional Anesthesia. Superficial cervical
plexus block. Available at: www.nysora.com/techniques
fbasicfsuperﬁcial_plexus/superﬁcial_plexus.html. Accessed
December 11, 2004.

7. Larrabee W, Msakielski KH. Surgical Anatomy of the Face.
New York, NY: Raven Press Ltd; 1993. |



