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Background: The greater occipital nerve (GON) block has been frequently used for different types of headache, but 

performed with rough estimates of anatomic landmarks. Our study presents the values of the anatomic parameters 

and estimates the effectiveness of the ultrasound-guided GON blockade.

Methods: The GON was detected using ultrasound technique and distance from external occipital protuberance 

(EOP) to GON, from GON to occipital artery and depth from skin to GON was measured in volunteers. Patients with 

occipital headache were divided into two groups (ultrasound-guided block: group S, conventional blind block: group 

B) and GON block was performed. The same parameters were measured on group S and VAS scores were assessed at 

pretreatment, 1 week and 4 weeks after treatment on both groups.

Results: The GON had distance of 23.1 ± 3.4 mm (right) and 20.5 ± 2.8 mm (left) from EOP to GON. Its depth below 

the skin was 6.8 ± 1.5 mm (right) and 7.0 ± 1.3 mm (left). The distance from GON to occipital artery was 1.5 ± 0.6 mm 

(right) and 1.2 ± 0.6 mm (left) in volunteers. Initial VAS score of group S and group B patients were 6.4 ± 0.2 and 6.5 ± 

0.2. VAS score of 4 weeks after injection were 2.3 ± 0.2 on group S and 3.8 ± 0.3 on group B (P = 0.0003).

Conclusions: The parameters measured in this study should be useful for GON block and ultrasound-guided 

blockade is likely to be a more effective technique than blind blockade in occipital headache treatment. (Korean J 

Anesthesiol 2011; 61: 50-54)
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Introduction

    The greater occipital nerve (GON), which derives most of its 

fibers from the C2 dorsal root, is the main sensory nerve of the 

occipital area [1]. The GON is adjacent to the occipital artery 

and can be located by palpating for this artery.

    The indications for the use of the GON injection are not 

clear. The GON block has been reported to be useful for 

various headache syndromes such as primary headache [2], 

cervicogenic headache [3-5], migraine [6,7], occipital neuralgia 

[8], tension headache [9] and cluster headache [10] and 

sometimes provides temporary pain relief. Other studies did 

not mention the effect of the GON block on chronic tension 

headache [11]. Nevertheless, it has been used for a range of 

headaches.

    Many practitioners still perform the conventional GON block 

that is based on the anatomical landmarks. Even though real-

time ultrasonographic guidance for the GON block is not a 

popular technique for patients with headache, we hypothesized 

that the ultrasound guided block is more accurate and safe than 

the classical blind block.

    The aim of this study was to obtain the values of the anatomic 

parameters and assess the effectiveness of the GON block using 

ultrasound in the treatment of the occipital headache.

Materials and Methods

    After obtaining approval from the Institutional Review Board 

and informed consent from the participants, 20 volunteers and 

45 patients with occipital headache were enrolled in this study. 

Forty-five patients had occipital neuralgia and cervicogenic 

headache, and were divided into two groups. Group S (n = 

22) was defined as patients receiving the ultrasound-guided 

GON block and group B (n = 23) as patients receiving the 

conventional blind block. Thirty one subjects had cervicogenic 

headache and 14 had occipital neuralgia in our study. Sixteen 

cervicogenic patients and 6 occipital headache patients were 

included in group S and 15 cervicogenic patients and 8 occipital 

headache patients in group B.

    Patients were not allowed to use headache preventive drugs 

during the study period. Patients who had used acute pain 

medications within 24 hours prior to the study visit were 

excluded. Patients with impaired sensation in the occipital 

area, any neurological or dermatological disease that may have 

affected skin sensation, bleeding tendency, any skull defect, 

history of injury to the area of the GON, or any prior adverse 

reactions to local anesthetics were also excluded.

    Healthy volunteers (n = 20) included men and women who 

were, 22-37 years old. Although we did not inject any solution 

or needle placement to volunteers, ultrasound measurements 

were obtained. High-resolution ultrasound imaging was 

performed using the M-TurboTM ultrasound system with a 

6-13-MHz high-resolution linear ultrasound transducer 

(Sonosite, USA). Patients were placed in the prone position with 

mild neck flexion. After the external occipital protuberance 

(EOP) was confirmed, an ultrasound probe was placed between 

the occipital protuberance and the mastoid process parallel 

to the superior nuchal line. The greater occipital nerves were 

detected and the distance from the EOP to the GON, from the 

GON to the occipital artery and the depth from the skin to the 

GON were measured in the volunteers using ultrasound (Fig. 1). 

Three of a total of 20 cases on the right side and 2 of a total of 20 

cases on the left side were excluded due to invisibility.

    For local anesthetic injections for group S and group B 

patients, patients were placed in the same position as volunteers 

and the affected side of the GON was detected. Patients in 

group S had the same measurements taken as the volunteers 

using ultrasound (Fig. 1). For the classical infiltration technique 

used in group B, the parameters previously mentioned in this 

preliminary study were used. We palpated the EOP and a needle 

was inserted between 15 mm and 25 mm lateral to the EOP 

just above the superior nuchal line of the affected side. If we 

could detect palpation of the occipital artery, local anesthetic 

was injected around the artery after aspiration to prevent 

Fig. 1. Ultrasound image of the greater 
occipital nerve (GON) and the occi
pital artery (a) of the left side away 
from the midline (external occipital 
protuberance; EOP) is seen (A). Fluid 
accumulation of local anesthetic (thin 
arrow) is seen around the greater 
occipital nerve (thick arrows) after 
injection (B).
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intravascular injection based on the preliminary study. 

    A 3 ml syringe containing a total of 1 ml of 0.1% chirocaine 

(Abott, USA) and 2 mg dexamethasone (Yuhan, Korea) was 

prepared for each nerve injection for both groups. Patients 

were given a unilateral or bilateral GON block using a 25-gauge 

needle. The side effects of injection were determined by clinical 

symptoms.

    For both groups, we evaluated the success of the block 15 

minutes after the injection of medication. We checked for the 

sensory changes such as numbness or sensory loss of the der

matome. If there were no sensory changes, we decided that the 

GON block was failed. Three patients failed in group B, so they 

were excluded from data analysis.

    Demographic data was collected. Headache severity was 

assessed on a visual analogue scale (VAS) scored in a blinded 

manner. Patients were assessed prior to being injected and 1 

week and 4 weeks after treatment.

    Statistical analyses were performed using StatView (SAS 

Institute Inc., version 5.01, USA). Data are presented as the 

mean ± SD and the demographic data were analyzed using the 

unpaired t-test and one-way analysis of variance. The diffe

rences in VAS score at pretreatment, 1 week after injection and 

4 weeks after injection were analyzed using the unpaired t-test. 

A P value of < 0.05 was considered statistically significant.

Results

    There were no significant differences between the two groups 

(group S and group B) in age, gender, weight, and height (Table 1).

    Twenty volunteers were enrolled for the preliminary study 

and each parameter was collected. The greater occipital nerve 

had a distance of 23.1 ± 3.4 mm on the right and 20.5 ± 2.8 mm 

on the left (range: right 16.6-27.9 mm; left 16.7-25.3 mm) from 

the EOP to the GON. The depth from the skin was 6.8 ± 1.5 mm 

on the right and 7.0 ± 1.3 mm on the left (range: right 5.0-10.1 

mm; left 4.8-9.8 mm). The distance between the GON and the 

occipital artery was 1.5 ± 0.6 mm on the right and 1.2 ± 0.6 mm 

on the left (right: range 0.0-2.0 mm; left: range 0.4-2.1 mm) 

(Table 2).

    Twelve women and 10 men were enrolled for the ultrasound-

guided GON block (group S). The greater occipital nerves were 

successfully visualized in 10 of the 12 cases on the right and 13 

of the 13 cases on the left. The results of parameters showed no 

significant differences compared with volunteers (Table 2).

    The initial VAS score of patients in group S and group B were 

6.4 ± 0.2 and 6.5 ± 0.2, respectively. There was no statistical 

difference between groups. The VAS score of 1 week after 

treatment was 2.3 ± 0.2 for group S and 3.0 ± 0.3 for group B, 

constituting no statistical difference (P = 0.068). The VAS score 

of 4 weeks after treatment was 2.3 ± 0.2 for group S and 3.8 ± 0.3 

Table 1. Demographic Data of Two Groups and Volunteers 

Group S Group B Volunteers

Age (yr)
Gender (M/F)
Height (cm)
Weight (kg)
Affected site (R/L)

58.5 ± 11.7
10/12

161.7 ± 9.5
61.6 ± 9.8

  10/13*

54.4 ± 10.4
   9/11

160.8 ± 10.0
61.0 ± 8.6

 10/10

30.1 ±4.2
  6/14

164.0 ± 7.0
60.0 ± 9.0

 17/18

The values are reported as the mean ± SD. Group S (n = 22) defined 
as patients who received the ultrasound-guided greater occipital 
nerve (GON) block and group B (n = 20) as patients who received 
conventional blind block. R: right, L: left. *One patient of Group S 
had a bilateral GON block.

Table 2.  Anatomic Parameters of Volunteers and Group S Patients

Volunteers Group S

Right (mm) Left (mm) Right (mm) Left (mm)

Depth
EOP to GON
GON to OA
Size of GON

6.8 ± 1.5
23.1 ± 3.4

1.5 ±0.6
2.9 ± 0.4

7.0 ± 1.3
20.5 ± 2.8

1.2 ± 0.6
3.1 ± 0.3

6.8 ± 1.1
22.1 ± 5.0

1.3 ± 0.5
3.0 ± 0.3

7.3 ± 1.0
19.9 ± 3.0

1.7 ± 0.5
3.0 ± 0.2

The values are reported as the mean ± SD. Depth: from the skin to 
the greater occipital nerve (GON), EOP to GON: distance from the 
external occipital protuberance to the GON, GON to OA: distance 
from the GON to the occipital artery. Measurement was possible 
in 17 of 20 caseson the right and 18 of 20 cases on the left in the 
volunteers: In three cases on the right and two cases on the left, the 
greater occipital nerve was not clearly identifiable by ultrasound. 
Measurement was possible in 10 of 12 cases on the right and 13 of 
13 cases on the left in group S: In two cases on the right, the greater 
occipital nerve was not clearly identifiable by ultrasound. 

Fig. 2. Comparison of VAS score between the two groups on each 
time course is seen. Group S (n = 22) defined as patients with 
ultrasound-guided greater occipital nerve (GON) block and group 
B (n = 20) as patients with conventional blind block. Two patients 
were not reached to obtain the VAS score at 4 weeks for group S and 
so dropped off. *P < 0.05 compared with group B at 4 weeks after 
treatment. †P < 0.05 compared with pretreatment on both groups. 
Pre: before greater occipital nerve block, 1 W: 1 week after block, 4 W: 
4 weeks after block.
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for group B, which is a statistically significant difference (P = 

0.0003). There were significant differences (P < 0.05) between 

the initial VAS score and the VAS score of 1 week and 4 weeks 

after treatment on each group (Fig. 2).

    Adverse effects such as vaso-vagal syncopal attack, transient 

dizziness following the injection, alopecia around the injection 

site and exaggerated headache were not reported.

Discussion

    Peripheral nerve blocks have long been used in headache 

treatment. The most widely used procedure for this purpose 

has been the greater occipital nerve block. Several studies have 

suggested the GON block as an effective treatment for various 

kinds of headache. The rationale for using a GON block in 

headache treatment comes from evidence of the convergence 

of sensory input to the trigeminal nucleus caudalis neurons 

from both cervical and trigeminal fibers [6,12] , and its role 

in antagonizing a putative "wind-up-like effect", which may 

explain the headache improvement [4]. 

    The two conditions commonly treated with GON blocks 

are occipital neuralgia and cervicogenic headache. Occipital 

neuralgia and cervicogenic headache are defined by the Inter

national Classification of Headache Disorders, 2nd Edition [13]. 

Cervicogenic headache (CGH) is a chronic hemicranial pain 

usually beginning in the suboccipital region and spreading 

anteriorly to the ipsilateral orbital, frontal, and temporal areas. 

This headache, of almost daily occurrence, is typically dominant 

on one side, but may occasionally be bilateral [14]. Headaches 

were significantly relieved 1 week and 4 weeks after injections 

when compared with pretreatment. 

    Although there is no standardized procedure for the GON 

blockade, the nerve is usually infiltrated with a mixture of a local 

anesthetic and corticosteroid under blind technique. Ambrosini 

et al. [10] mentioned that local anesthetics with steroid was 

more effective than local anesthetic alone for suboccipital 

injection. Therefore we used a mixture of 1 ml of chirocaine 

0.1% and 2 mg dexamethasone. We used a small amount of 

local anesthetic in comparison to other studies [3,15,16]. Three 

cases in group B were not properly blocked. The volume of the 

injection may not be enough to create a block. A small volume 

may be enough for a greater occipital nerve blockade under 

ultrasound guidance. 

    The unusual adverse effects of a GON block, including Cushing’s 

syndrome [15] , vaso-vagal syncopal attack, transient dizziness 

following the injection, alopecia around the injection site and 

exaggerated headache [17], were not observed in our study.

    The greater occipital nerve is the medial branch of the 

posterior division of the second cervical nerve, and traverses the 

posterior scalp and neck. Ducic et al. [18] reported that the GON 

proceeds between the inferior oblique and the semispinalis 

capitis muscle and then pierces medially to the semispinalis 

capitis muscle. It courses obliquely, in a superolateral fashion 

and is considerably more lateral at the level of the occipital 

prominence. It then penetrates through the trapezius muscle to 

join the occipital artery. Their study suggested that individual 

treatment failures of blind nerve blocks for the treatment of 

occipital headaches could have occurred because the patients 

might have had anatomical variants such that the nerve block 

did not hit the nerve. Therefore the ultrasound-guided blockade 

might be a useful technique for increasing the success rate of 

the GON block.

    Schmidt and Adelmann [19] mentioned that the occipital 

artery followed a tortuous course, including an occasional 

hairpin bend. The occipital artery runs at a mean distance of 

3.92 cm on the right side and 4.4 cm on the left side from the 

midline of the external occipital protuberance of the occiput. A 

comparison between the right and left side showed a marked 

side-difference in the course of the vessel and the extent of 

tortuosity varied distinctly. Greher et al. [20] reported that 

the distance from the EOP to the GON was 17.4 mm (11.1-

22.8 mm) in their cadaver study. In our study, the distance 

between the GON and the occipital artery was 1.5 ± 0.6 mm 

on the right and 1.2 ± 0.6 mm on the left, representing no 

significant difference. The GON was a distance of 23.1 ± 3.4 mm 

on the right and 20.5 ± 2.8 mm on the left from the EOP to the 

GON. Our results were similar to Greher’s results. The average 

diameter of the GON measured by ultrasound, was 2.9 ± 0.4 

mm on the right and 3.1 ± 0.3 mm on the left in our study. The 

results are similar to past studies [18,21,22]. 

    Because the greater occipital nerve enters the subcutis below 

the external protuberance of the occiput and shortly afterwards 

crosses the occipital artery, many practitioners palpate this 

artery to detect the occipital nerve while using the conventional 

blind block. Yet there was considerable interpatient variability 

in the nerve location. The use of the ultrasound guided block 

improved accuracy in locating the occipital nerve and did not 

require patient cooperation for optimal detection of the nerve 

compared to other techniques [3].

    One important factor that might have contributed to the 

better VAS score of group S is the ability to detect and block 

the GON precisely rather than simply infiltrating its general 

location using a field block technique. Accurate injection is 

also important diagnostically as false localization may lead to 

unnecessary surgical transection or other neurolytic procedures 

[23]. Hence, the ultrasound guided technique enables the 

operator to determine the exact location of the nerve, increasing 

chances of success with small quantities of the drug.

    A major limitation of this study is the short duration of follow-

up. The follow-up assessment was done at 1 week and 4 weeks, 
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based on our clinical experience with the duration of GON 

block effects. A longer follow-up may have been necessary 

to detect significant group differences of outcome measures. 

Nevertheless, this study is, we believe, the first ultrasound-

guided block of the greater occipital nerve for live patients and 

our measured parameters in this study should be useful for the 

greater occipital nerve block.

    In conclusion, an ultrasound-guided occipital nerve blockade 

is a treatment that provides relief from occipital headache and 

its accompanying symptoms for up to four weeks. This simple 

and effective technique merits further investigation for patients 

suffering from occipital headache.
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