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The cause of occipital and nuchal pain 
spans a wide spectrum, including whiplash, 
trauma, prior surgery, and cervical spine 

abnormalities. Previous studies have identified 
sensory nerve irritation in the posterior head 
and neck region as one of the causes of occipi-
tal headaches.1–8 Neural tissue irritation in head-
aches has been linked to anatomical variants that 
externally compress peripheral nerves. Various 
tissues have been proposed as potential “com-
pressors,” including bone, fascia, muscles, and 
arteries.1,3,4,8 Muscles and arteries have the abil-
ity to change anatomical shape following stimu-
lation, and the subsequent changes can cause 
compression of surrounding structures. Bone 

and fascial bands are thought to potentiate irrita-
tion of a swollen nerve because of an unyielding 
intrinsic nature, much like the transverse carpal 
ligament in the hand. The focus of migraine sur-
gery has been on the surgical release of periph-
eral nerves from various compressing structures. 
The major sensory nerves involved in the occipi-
tal region include the greater occipital nerve, 
the lesser occipital nerve, and the third occipi-
tal nerve.9 Efforts to minimize irritation to these 
sensory nerves vary and include nerve stimula-
tor implantation, neurolysis, neurectomy, cervi-
cal collars, and decompression.6,10 Despite the 
varied consensus on treatment modalities, most 
will agree that a thorough understanding of the 
course and potential compression sites of these 
sensory nerves is critical for successful peripheral 
nerve decompression. Although the course and 
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Background: This study maps the course of the lesser occipital nerve and its 
potential compression sites in the posterior scalp.
Methods: Twenty sides of 10 fresh cadaveric heads were dissected. Two fixed 
anatomical landmarks were used: the y axis was the vertical midline in the 
posterior scalp through the midline of the cervical spine. The x axis was a 
horizontal line drawn between the most anterosuperior points of the external 
auditory meatus. A topographic map of the lesser occipital nerve and its poten-
tial compression points was created.
Results: The lesser occipital nerve emerged from the posterior border of the 
sternocleidomastoid muscle at an average of 6.4 ± 1.4 cm lateral to the y axis 
and 7.5 ± 0.9 cm caudal to the x axis. Branches of the occipital artery were 
found to interact with the lesser occipital nerve in 11 of the 20 hemiheads (55 
percent). The mean location of the artery-nerve interaction was 5.1 ± 0.9 cm 
lateral to the y axis and 2 ± 1.45 cm caudal to the x axis. Two patterns of artery-
nerve interaction were seen: a single site of artery crossing over the nerve in 
nine of 20 hemiheads (45 percent) and a helical intertwining relationship in 
two of 20 of hemiheads (10 percent). A fascial band was identified to compress 
the lesser occipital nerve in four of 20 hemiheads (20 percent).
Conclusion: This anatomical study traced the lesser occipital nerve as it 
courses through the posterior scalp and mapped its potential decompression 
sites.  (Plast. Reconstr. Surg. 132: 1551, 2013.)
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compression sites of the greater occipital nerve 
have been delineated, the potential compression 
sites of the lesser occipital nerve remain undis-
cussed.1 The purpose of this anatomical study 
was to provide a topographic map of the lesser 
occipital nerve course and its potential compres-
sion sites in the occipital scalp.

MATERIALS AND METHODS
Ten fresh cadaver heads were obtained at 

Case Western Reserve University. Twenty sides 
of 10 fresh cadaveric posterior heads and necks 
were dissected to identify the course of the lesser 
occipital nerve and its potential compression 
points. After shaving and positioning the heads 
in the prone position, two permanent landmarks 
were marked on all heads. The longitudinal axis 
(y axis) was a vertical line drawn in the posterior 
midline through the cervical spine. The horizon-
tal axis (x axis) was a line drawn between the most 
anterosuperior points of the external auditory 
canals. Using a no. 10 blade, a midline incision was 
made from the occipital protuberance to the pos-
terior neck. Bilateral skin flaps were raised, expos-
ing the underlying musculature and galea. The 
occipital artery, lesser occipital nerve, and greater 
occipital nerve were then identified in this plane. 
The course of the lesser occipital nerve was traced 
from its emergence from the posterior edge of the 
sternocleidomastoid muscle to the subcutaneous 
scalp. Compression points along its course were 
noted. The relationship between branches of the 
occipital artery and the lesser occipital nerve were 
noted. Vertical and horizontal distances of com-
pression points from the x and y axes were mea-
sured in 1-mm increments. Photographs were 
taken. All data were collected and analyzed using 
an Excel database (Microsoft Corp., Redmond, 
Wash.). Descriptive statistics were used.

RESULTS
The average age of the cadaver heads was 84.2 

years (range, 63 to 97 years). Four of the 10 heads 
were from male cadavers. All heads were dis-
sected bilaterally and yielded 20 sides. The lesser 
occipital nerve was identified as it emerged from 
the posterior border of the sternocleidomastoid 
muscle. No fascial or muscular compression of 
the lesser occipital nerve was noted at its point of 
emergence from the sternocleidomastoid muscle. 
On average, the point of emergence of the lesser 
occipital nerve was 6.4 ± 1.4  cm lateral to the y 
axis and 0.5 ± 0.9 cm caudal to the x axis (Fig. 1.).  
An intimate relationship between branches of the 

occipital artery and the lesser occipital nerve was 
found in 11 of 20 hemiheads (55 percent). The 
mean location of the artery-nerve interaction was 
5.1 ± 0.9 cm lateral to the y axis and 2 ± 1.45 cm 
caudal to the x axis. Two patterns of artery-nerve 
interaction were seen: single interaction and heli-
cal intertwining (Fig. 2 and Table 1). The single 
artery-nerve interaction was the most common 
pattern, and was observed in nine of 20 hemiheads 
(45 percent). The crossing of the artery over or 
under the nerve provided a singular point of com-
pression. On average, it was located 5.07 ± 1.09 cm 
lateral from the y axis and 2.25 ± 1.63 cm caudal 
to the x axis. The helical intertwining relationship 
between the occipital artery and the lesser occipi-
tal nerve occurred in two of 20 hemiheads (10 per-
cent). The midpoint of the helical intertwining 
complex was located on average 5.22 ± 0.68  cm 
lateral from the y axis and 1.57 ± 1.12 cm caudal to 
the x axis (Table 2 and Fig. 3). Among specimens 
without any vascular/neural interaction, the two 
structures were observed to run either parallel to 
or divergent from each other.

In addition to the vascular compression point, 
a fascial band was identified to compress the lesser 

Fig. 1. The lesser occipital nerve emerging from the poste-
rior border of the sternocleidomastoid muscle. The muscle is 
retracted.

Table 1.  Relationship of the Lesser Occipital Nerve 
with the Occipital Artery

Relationship %

Hemiheads with no relationship between the lesser 
occipital nerve and the occipital artery 45

Hemiheads with intersecting relationship between 
the lesser occipital nerve and the occipital artery 45

Hemiheads with intertwining relationship between 
the lesser occipital nerve and the occipital artery 10
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occipital nerve in four of 20 hemiheads (20 per-
cent). The band was located approximately 4.70 ± 
0.81 cm lateral from the y axis and 1.31 ± 1.52 cm 
caudal to the x axis. Although the band varied in 
width, all bands were observed to form a tunnel 
around the lesser occipital nerve (Fig. 4).

DISCUSSION
The lesser occipital nerve, along with the 

greater occipital nerve and the third occipital 
nerve, provides sensation to the occipital scalp. 
Irritation to this trilogy of sensory nerves has been 
implicated as one of the causes of occipital head-
aches. Consequently, multiple previous studies 
had scrutinized the anatomical course of these 
nerves.11,12

The lesser occipital nerve arises from the lat-
eral branch of the dorsal rami of the C2 and/
or C3 spinal nerves. Previous anatomical stud-
ies traced its emergence at approximately 60 to 

70 mm from the midline and 40 to 60 mm inferior 
to a line drawn between the lowest points of the 
external auditory canals.7 Ducic et al. studied the 
lesser occipital nerve along the posterior border of 
the sternocleidomastoid muscle in 85 percent of 
125 individuals.12 Our study affirms the anatomi-
cal descriptions of the lesser occipital nerve from 
previous studies. All the lesser occipital nerve were 
found to exit at the posterior border of the ster-
nocleidomastoid muscle at 5.0 to 7.8 cm lateral to 
the y axis and 6.6 to 8.4 cm caudal to the x axis. 
No muscular or fascial compression points were 
noted at the emergence point of the lesser occipi-
tal nerve from the sternocleidomastoid muscle in 
these 10 cadaver heads. Although previous studies 
reported the lesser occipital nerve at 4.0 to 6.0 cm 
caudal to the x axis, this discrepancy is attributable 
to a difference in the position of the x axis.11,12 This 
study used a line drawn between the most antero
superior points of the external auditory canals, 

Table 2.  Compression Points along the Lesser Occipital Nerve*

Compression Point 1:
Occipital Artery Interaction

Compression Point 2:
Fascial Band

Single Nerve-Artery  
Intersection

Midpoint of the Nerve-Artery 
Intertwining Complex

Distance from the y axis, cm 5.07 ± 1.09 5.22 ± 0.68 4.70 ± 0.81
Distance caudal from the x axis, cm 2.25 ± 1.63 1.57 ± 1.12 1.31 ± 1.52

Fig. 2. Two different examples of the lesser occipital nerve and occipital artery relationship: inter-
secting and intertwining. (Left) The artery passing over the nerve. The hemostat and left arrow are 
pointing to the artery. (Right) The nerve runs parallel to the artery before intertwining with the 
artery. The left arrow points to the nerve, and the right arrow points to the artery.
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whereas the prior study used a line drawn between 
the lowest points of the external auditory canal.

Recent studies have recognized the impor-
tance of the arterial-neural relationship in rela-
tion to peripheral nerve irritation. It is theorized 
that the pulsatile nature of some migraine 
headaches may be secondary to vasodilation of 
arteries intimately associated with peripheral 
nerves.13 Shimizu et al. searched for the relation-
ship between the greater occipital nerve and 
the occipital artery in 12 fresh cadavers. The 
artery and the nerve were found to cross each 
other in all specimens.14 Janis et al. expanded 

on the work by demonstrating that two types 
of interactions between the occipital artery and 
the greater occipital nerve exist: (1) a singu-
lar discrete intersection in 29.6 percent of the 
specimens and (2) an intertwining helix in 70.4 
percent of the specimens.1 Interestingly, the per-
centage of specimens with the helical intertwin-
ing complex (38 percent) was the same as the 
percentage of surgery suboptimal responders 
found by the senior author (B.G.) in the occipi-
tal region. It is unclear whether or not this is a 
mere statistical coincidence; perhaps the inter-
twining nature of the artery contributes more to 

Fig. 4. Two different examples of the lesser occipital nerve being compressed by a fascial band. (Left) A nar-
row fascial tunnel. The upper arrow points to the fascial tunnel and the lower arrow points to the nerve. (Right) 
A broad fascial band. The upper arrow points to the fascial band and the lower arrow points to the nerve.

Fig. 3. Graphic representation of identified compression points.
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compression than the single cross pattern. Simi-
lar to the greater occipital nerve, this relation-
ship was observed for the lesser occipital nerve. 
However, unlike the greater occipital nerve, 45 
percent of the hemiheads had a singular discrete 
intersection of the occipital artery and the lesser 
occipital nerve, and only a minority (10 percent) 
of the hemiheads demonstrated an intertwining 
relationship between the occipital artery and the 
lesser occipital nerve.

In clinical practice, patients who present 
for lesser occipital nerve decompression are 
extremely rare. Between 2000 and 2011, eight 
patients presented to our group for lesser occipi-
tal nerve decompression. Seven of eight patients 
experienced success with the operation (defined 
as >50 percent reduction in the migraine index) 
after decompression. The surgical technique 
began with the patient identifying the area of 
maximal pain in the preoperative area. The area 
was then marked. The incision was made directly 
over the mark and the area was explored for 
the nerve. Following identification of the nerve, 
either neurolysis or neurectomy was performed. 
If the occipital artery was identified to cross the 
nerve, it was then ligated.

This anatomical study of the fascial bands and 
arterial interactions with the lesser occipital nerve 
yielded three unique entities and their respective 
locations. Combining these along with their stan-
dard deviations yields a target area for surgical 
release that is 3.8 cm vertically and 2.3 cm trans-
versely (Fig. 5). This presents the potential target 

area for surgical release of the identified compres-
sion points.

CONCLUSIONS
This anatomical study traces the lesser occipi-

tal nerve as it courses through the posterior scalp 
and maps two potential compression sites: (1) vas-
cular compression by the occipital artery located 
approximately 5.1 ± 0.9 cm lateral from the y axis 
and 2 ± 1.45 cm caudal to the x axis, and (2) fas-
cial compression located approximately 4.70 ± 
0.81 cm lateral from the y axis and 1.31 ± 1.52 cm 
caudal to the x axis. Although compression of the 
lesser occipital nerve occurs infrequently, a thor-
ough understanding of its course and compres-
sion points will improve the outcomes of occipital 
headache surgery.
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