
Introduction and Radiologic
Anatomy

The great(er) auricular nerve (GAN) is
the largest of the pure sensory superficial
branches of the cervical plexus, receiving
contributions mainly from the C2 and C3
ventral rami.1-3 The GAN is most reliably
identified—both clinically and radiologi-
cally—as it emerges superficially with a

characteristic looping appearance at the
posterior border of the sternocleidomas-
toid muscle (SCM) (Figure 1). It ascends
superficially, deep to the cervical fascia
overlying the SCM, where it is particularly
vulnerable to surgical injury.

To facilitate identification, several
anatomical landmarks have been
described, including the nerve point
of the neck (punctum nervosum), Erb’s

point, and McKinney’s point. However, for
greater anatomical precision, we prefer to
use the “great auricular point” (GAP) to
describe the optimal location for locating
the GAN.

The GAP was consistently identified at
approximately one-third the distance from
either the mastoid process or the external
auditory canal to the clavicular origin of
the SCM, and about 1 cm posterior to the
external jugular vein (Figure 1).

The GAN then divides into an anterior
(facial) branch supplying the skin over the
parotid gland and anteroinferior aspect
of the auricle, and a posterior (mastoid)
branch supplying the skin over the mastoid
process and the posteroinferior aspect of
the auricle.2,4,5

In the parotid gland, the anterior
branch connects with the facial nerve
(Figure 1, red). Posterior to the ear, the
posterior branch connects with both the
auricular branch of the vagus nerve and
the posterior auricular branch of the facial
nerve (Figure 1, pink). These connections
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Abstract
We present 2 cases of uncommon perineural tumor spread involving the great auricular nerve (GAN), provide a detailed
description of the radiologic anatomy of the nerve in relation to surrounding organs and major nerve connections with a focus
on key imaging findings of perineural spread, and describe major conditions that can involve the GAN through a comprehensive
review of the literature. The clinical relevance of this work spans from enhanced detection of perineural spread in cutaneous
cancers—whose incidence is rising—to improved familiarity with emerging treatment strategies involving the GAN.
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serve as conduits for perineural tumor
spread (PNS) between the GAN, the facial
nerve, upper cervical nerve roots (C2 and
C3), and the vagus nerve.2,3,5-17

US Imaging of the GAN
The GAN can be readily visualized

using high-resolution US (HRUS) and is
frequently identified in US-guided GAN
nerve blocks.18-22 Lieba-Samal et al were
able to consistently visualize the GAN
with an 18-MHz HRUS probe throughout
its course, both in anatomical specimens

and in vivo.21 Reddy et al also used
a 15-7-MHz hockey-stick transducer for
GAN identification.20

The GAN is identified using the
anatomical landmarks illustrated in Figure
2. A linear HRUS transducer is positioned
at the GAN looping point, located at the
level of the thyroid cartilage along the
posterolateral border of the SCM. The
normal GAN appears just superficial to
the SCM as a small, rounded hypoechoic
structure with internal linear hyperechoic
fascicles, best visualized on longitudinal
scans. When followed inferiorly, the GAN
courses deep to the SCM to join the

superficial cervical plexus. Tracing the
nerve superiorly along the SCM reveals its
bifurcation point.18

Pathological Conditions of the GAN

Schwannoma

Schwannoma of the GAN is extremely
rare, with <10 cases reported in
the literature.1,24-26 The lesions are
often diagnostically challenging to the
clinicians as they usually present
as a slowly growing asymptomatic
unilateral neck lump with broad

Figure 1. Illustration of the great
auricular nerve (GAN) (yellow), showing its
characteristic “looping” at the posterior
border of the sternocleidomastoid muscle
(SCM) (GAN looping). The nerve ascends
superficially on the surface of the SCM,
deep to the cervical fascia, approximately
1 cm posterior to the external jugular vein
(EJV). It then divides into anterior (facial) and
posterior (mastoid) branches, which supply
the skin over the parotid gland (purple
dotted outline) and the auricle, respectively
(light blue shaded area). The anterior branch
connects with the facial nerve (green), and
the posterior branch connects with the
auricular branch of the vagus nerve (not
shown) and the posterior auricular branch
of the facial nerve (pink) (zoomed insert).
The great auricular point (GAP) is identified
at one-third the distance from the mastoid
process or external auditory canal to the
clavicular origin of the SCM (black dotted
lines). (Subject image is artificial intelligence-
generated (magichour.ai); remainder of the
drawing is by Osama Raslan, MD; used with
permission.)

Figure 2. US of the greater auricular nerve (GAN). (A) With the patient in a supine or seated position
and the head turned to the opposite side, identify key landmarks: the superior pole of the thyroid
cartilage, the sternal notch, the clavicular origin of the sternocleidomastoid muscle (SCM), and its
insertion at the mastoid process. The GAN emerges superficially at the “GAN-looping” point along
the posterolateral border of the SCM and runs over the surface of the SCM to supply the skin
over the lower auricle, parotid gland, and mastoid region (shaded white). The GAN can typically be
found at approximately one-third the distance between the mastoid process (or external auditory
canal) and the clavicular origin of the SCM. (B, C) Using a high-frequency superficial US probe
(7‐13 MHz) and these anatomical landmarks, the GAN (circled) appears as a small hypoechoic
structure running longitudinally over the SCM and curving under its posterolateral border to join
the superficial cervical plexus.18-23
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differential considerations, including
lymphadenopathy, and sebaceous cyst,
among others, with schwannoma often
finally diagnosed intraoperatively during
an excisional biopsy, putting the surgeons
at litigation risk due to the ensuing
permanent sensory disturbance.24 In their
literature review, Oh et al highlighted the
striking similarities in the presentation
and clinical course of the 4 reported GAN
schwannomas, with a median age of 49
years at presentation, a male:female ratio
of 3:1, presentation as an asymptomatic
neck lump, and an imaging of a well-
defined benign-looking inhomogeneous
lesion on the surface of the SCM or along
the course of GAN (Figure 3).1 To our
knowledge, no cases of primary malignant
GAN nerve sheath tumors have been
reported in the literature as of July 14, 2025.

Perineural Tumor Spread
PNS is a well-described phenomenon of

head and neck cancer by which there is
retrograde or antegrade extension of the
tumor from the primary site along the
nerve tissues.27 It is an important finding
indicating a worse prognosis, increased
recurrence rate, and decreased 5-year
survival by up to 30%.27 PNS along the
cranial nerves is a relatively well-known

and well-described phenomenon in the
literature28; however, only a few articles
described PNS along the spinal nerves,
and to our knowledge, <15 articles have
described PNS along the GAN.2,13-1729-31 As
PNS can be asymptomatic, radiologists are
often the ones who alert clinicians to the
presence of GAN PNS, underscoring the
importance of radiologists being familiar
with this rare but significant tumor
extension. Such awareness can help avoid
delayed or misdiagnosis, as seen in our
first case.

Case 1

An 83-year-old man with a history of
left jawline squamous cell carcinoma,
treated by Mohs resection 3 months
prior, presented with persistent pain
at the surgical site and a 10-day
history of slurred speech. Neurological
workup and imaging were negative for
stroke. Clinical examination revealed
tenderness over the scar. PET/CT
showed no recurrence but noted
mildly increased FDG uptake in a
presumed dilated left posterior auricular
vein, likely inflammatory (phlebitis/
thrombophlebitis) (Figure 4). MRA was
inconclusive; venous Doppler supported
superficial thrombophlebitis.

Despite treatment, symptoms
progressed to left ear numbness, chin
pain, facial droop, and incomplete eye
closure, consistent with Bell’s palsy
and trigeminal neuralgia; managed with
prednisone, valacyclovir, carbamazepine,
and eyelid weight. The patient later
developed periauricular/parotid swelling;
CT and MRI revealed that the presumed
thrombophlebitis was, in fact, PNS along
the greater auricular nerve, with invasion
of the left SCM and intraspinal extension
through the left C2-C3 neural foramen.
Imaging also identified a metastatic left
parotid mass with additional perineural
spread along the facial nerve (CN VII),
mandibular division of the trigeminal
nerve (V3), and the auriculotemporal
nerve (Figure 5).

Case 2

This case involves an 81-year-old
male patient with a pathologically
confirmed ulcerative cutaneous squamous
cell carcinoma of the right cheek,
demonstrating the same distinct pattern
of perineural extension (Figure 6).

These 2 cases highlight a distinct
pattern of perineural spread in which
cutaneous malignancies near the parotid
gland invade the GAN, extend along
its connection to the facial nerve
(CN VII), and subsequently spread
via the auriculotemporal nerve to the
mandibular division (V3) of the trigeminal
nerve. Radiologists should be aware of
this uncommon pathway and actively
evaluate its presence in appropriate
clinical contexts.

Lymphoma
On our extensive literature search, only

one case of low-grade GAN lymphoma
was reported by Duvall et al in a
56-year-old woman with a history of lung
sarcoidosis, presenting with intermittent
pain involving the GAN distribution. MRI
showed an enhancing soft tissue lesion in
the superficial right parotid gland directly
inferior to the ear pinna, suspecting
sarcoidosis; however, the surgeon noted
a visible enlargement of the GAN

Figure 3. A 29-year-old woman presented with a slowly growing mass on the left side of
the neck. MRI demonstrated a well-defined, rounded lesion situated on the superficial surface
of the sternocleidomastoid muscle (SCM). The mass exhibited intermediate signal intensity on
T1-weighted imaging (A) and inhomogeneous hyperintensity on T2-weighted imaging (B), with
clearly defined margins (red arrow). The location of the lesion over the SCM and its imaging
characteristics are suggestive of a great auricular nerve schwannoma. (Images reproduced with
permission from Xu and Sun.)24
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intraoperatively, with surgical pathology
revealing low-grade lymphoma.32

Leprosy
Mycobacterium leprae has a propensity

to involve Schwann cells and grows best
in cool temperatures; hence, its great
predication for the superficially located
peripheral nerves, most commonly
the ulnar and peroneal nerves, with
approximately 21 reports describing
lepromatous GAN involvement.33-35

The disease is common in the tropics
and subtropics, mainly in India and
Brazil; however, in the United States, it is
more commonly associated with contact
with armadillos.35,36 The patients usually
present with cord-like swelling along the
course of the GPN with corresponding
sensory loss.

GAN enlargement can be clinically
misdiagnosed as a thrombosed vessel,
lymphadenopathy, IgG4-related disease,
peripheral nerve sheath tumor, or PNS.

US imaging typically shows a hypoechoic,
fusiform lesion, and CT/MRI will show
an enhancing cord-like lesion following
the course of the GPN. Imaging may also
reveal the development of nerve abscesses
requiring prompt surgical decompression
to avoid irreversible damage.35

Tuberculosis (TB)
Warpe et al described an unusual case

of cervical tuberculous granulomatous
lymphadenopathy with tuberculous
granulomas involving the adjacent GAN
in a 69-year-old woman presenting
with painful tubular neck swelling.
Neck ultrasonography and CT again
misdiagnosed the GAN involvement as
a thrombosed retro-mandibular/external
jugular vein precluding FNA cytology,
and the lesion was finally accurately
diagnosed by surgical pathology.
Neuropathy in patients with tuberculosis
is more commonly iatrogenic from the
antituberculous medications; however,
this case highlights the possibility of a
primary tuberculous.37

Krabbe’s Disease
Krabbe’s disease is an autosomal-

recessive lysosomal storage disorder that
impairs myelin turnover, affecting both the
central and peripheral nervous systems,
including all cranial nerves—most notably
the optic nerve. In addition to the
well-documented intracranial findings
of Krabbe’s disease of nonenhancing
symmetric areas of T2 prolongation within
the periventricular white matter, and
spinal findings of abnormal enhancement
of the lumbosacral nerve roots,38,39 Markes
et al described a 13-year-old female patient
with Krabbe’s disease who presented with
bilateral GAN hypertrophy in addition to
the distal lower extremity weakness and
sensory loss.40

IgG4-Related Disease
IgG4-related disease is a systemic

idiopathic fibroinflammatory condition
rich in IgG4+ plasma cells affecting many
organs, with predilection to the orbits,
salivary and thyroid glands in the head
neck region.41 In our extensive literature

Figure 4. Axial FDG PET/CT images (A, B) at the level of the parotid gland demonstrate
hypermetabolic tumor recurrence (arrows) on the surface of the parotid gland (P), extending
inferiorly along the surface of the sternocleidomastoid muscle (SCM) (A), with a characteristic
“looping point” at the posterior border of the SCM (B). Coronal oblique FDG PET/CT (C) shows a
hypermetabolic, thickened left great auricular nerve (GAN) tumor (arrows) extending retrogradely
from the parotid region inferiorly along the SCM surface, followed by the characteristic cranial
loop beneath the SCM and ascension along the GAN toward the C2-3 neural exit foramen. (D) US
demonstrates perineural spread involving the left GAN and its branches on the SCM surface
(arrow). The lesion was misinterpreted as a superficial venous structure due to lack of familiarity,
deep hypoechogenicity from high tumor cellularity, and the branching pattern along the nerve.

A B

C D

REVIEW Imaging the Great Auricular Nerve

https://doi.org/10.37549/AR-D-26-0011 Applied Radiology

https://doi.org/10.37549/AR-D-26-0011


search, 2 cases of IgG4-related GAN
perineural disease have been reported,
with one presenting as a palpable neck
mass and resected as an enlarged lymph
node only to discover a pathologically
proven GAN IgG4-related disease with
preferential epineurium involvement, and
the second discovered intraoperatively
during open cervical lymph node
dissection.42 Both cases also had orbital
Ig-G4 disease and postoperatively were
responsive to steroid treatment and
subsequently suffered sensory loss.42

Great Auricular Neuralgia
GAN neuralgia is described as unilateral

brief stabbing pain of abrupt onset and
termination, in the distribution of the
GAN, which is commonly provoked by
neck rotation and may remit and relapse
like other craniocervical neuralgias. It
is often confused with GAN neuropathy,
which is usually a continuous or
near-continuous pain, and commonly

described as a burning, paresthesia, or
dysesthesia and often accompanied by
reduced or absent sensation somewhere
within the GAN distribution.22,32,43-46

GAN neuralgia can be either idiopathic
or secondary to an underlying etiology;
hence, imaging using US, CT, or MRI
is warranted to evaluate for secondary
causes such as inflammation, neoplasm,
trauma, or iatrogenic injury, especially
with a history of primary malignancyor
worsening symptoms.32

Traumatic/Iatrogenic Injury and GAN
Sacrifice

Anatomically, the GAN is most
vulnerable for traumatic and iatrogenic
injury as it emerges from the posterior
border of the SCM and runs in the
superficial fascia of the SCM.5,32,47,48

GAN is the most injured nerve with
face lift with a complication rate of
6-7%.5,48 Injury of the GAN has also been
described following mandibular condylar

fractures,49,50 carotid endarterectomy,49,51,52

pacemaker placement,43 parotidectomy
or submandibulectomy,47 cervical
lymph node dissection, and shoulder
arthroscopy.53 GAN is also frequently
sacrificed during parotidectomy.54 GAN
injury can lead to pure anesthesia,
paresthesias, and even painful neuromas,
and can lead to vexing functional
impairments during shaving, combing
hair, wearing earrings, and using the
telephone. However, some authors also
found that the quality of life in such
patients was progressively less affected
after 1 year.5,55-57

Targeted GAN Interventions

GAN Nerve Grafting58

Since its description by Alberti in
196259 and owing to its proximity to the
surgical field, easier harvesting using
constant surgical landmarks, and its

Figure 5. Axial (A-D) and coronal (E) contrast-enhanced CT, along with axial (G-J) and coronal (K) fat-saturated contrast-enhanced MRI images of the
neck (arranged from superior to inferior), demonstrate extensive perineural tumor spread involving multiple cranial and cervical nerves. (A, G) Invasion
of the facial nerve is evident at the stylomastoid foramen (thin arrow) and within the parotid gland (thick arrow). (B, H) Tumor extension is seen along
the auriculotemporal branch toward the mandibular division of the trigeminal nerve (V3) (open arrow), with corresponding enhancement of V3 at the
mandibular foramen on MRI (thick arrow in H). Invasion of the anterior branch of the great auricular nerve (GAN) is also noted (thin arrow). (C-D,
I-J) Inferior sections reveal a confluent perineural mass along the GAN, with complete infiltration of the sternocleidomastoid muscle (SCM). The mass
demonstrates the characteristic looping at the posterior border of the SCM (D, I) and ascends retrogradely through the C2-C3 neural foramen into the
spinal canal (thin arrows in D-E and J-K).
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similar diameter to the facial nerve, the
GAN has become the nerve graft donor
of choice for reconstructing injured facial
nerves and has also been used for inferior
alveolar nerve grafting.58

In their review of 128 patients of
published GAN-Facial nerve grafting,
Werner et al found that facial nerve
tumors were the leading cause for
grafting (72%) and that the outcome
was mostly successful, with most (65%)
patients regaining facial nerve function
to House-Brackmann grade III (defined as
moderate deficits).58

Nerve Blocks and Neuromodulation
GAN block was classically accomplished

via superficial cervical plexus block
using large volumes of local anesthetics;
however, Jeon et al described one of the
earliest cases of highly selective US-guided

GAN block using smaller volume of local
anesthetics and steroids in a 25-year-
old man presenting with GAN neuralgia
resistant to medications.

In addition, Elahi et al were able to
demonstrate excellent pain relief not
only on the ipsilateral but also on
the contralateral side following GAN
neuromodulation for a 32-year-old woman
complaining of chronic, intractable
headache, adding GAN neuromodulation
as a viable treatment option for
patients with medically refractory primary
chronic headache.60

Conclusion
GAN is an often-overlooked site of

pathology, reflecting a significant gap
in radiologic awareness. This article

reviews the radiologic anatomy, imaging
techniques, and spectrum of GAN-related
lesions, with a focus on a distinct
pattern of perineural spread. Specifically,
cutaneous malignancies adjacent to the
parotid gland that invade the GAN
can result in locoregional extension
through both the facial nerve (CN VII)
and the auriculotemporal nerve to the
mandibular division (V3) of the trigeminal
nerve. Increased awareness of this
uncommon route will result in improved
diagnostic accuracy, more appropriate and
earlier patient-specific management, and
better outcomes.
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