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A B S T R A C T

Objective: Greater occipital nerve (GON) block is a treatment option applied for a variety of primary headache
disorders. Although a patient's body position is known to have an impact on the effect of local anaesthetics, this
has not before been investigated for patients undergoing GON block. Therefore, the clinical effectiveness of
either a sitting or supine position was assessed.
Patients and Methods: This evaluative prospective study took place in a single neurology department in the UK.
Baseline and follow-up data were collated during standard clinic consultations for 95 consecutive patients who
underwent GON block and follow-up consultations for treatment-refractory headache disorder. The GON block
procedure was identical for all patients in terms of constitution of the applied medication and volume injected
(lidocaine hydrochloride 20mg and methylprednisolone acetate 80mg in 2ml vial). Directly afterwards, pa-
tients opted to either sit up (n= 34) or lie down (n=61) for ten minutes.
Results: Twenty-seven patients (44%) reported substantial benefit and 17 (28%) complete benefit (pain freedom)
for a median duration of 70 days and 84 days in the 'supine' group, compared with 10 (29%) substantial and 6
(18%) complete benefit (pain freedom) for a median duration of 25 days (substantial) and 119 days (complete)
in the 'sitting' group. Overall, a supine position results in a longer overall post-GON block headache-free period
(p-value 0.007) and median relief score (p-value 0.017) compared to a sitting up position, as determined by
Mann-Whitney U-test. Backward multiple linear regression analysis showed that the chronicity of the patient's
condition is negatively associated (beta -0.24, p-value 0.024) and the post-GON block patient position is posi-
tively associated (beta 0.25, p-value 0.018) with the achieved headache-free period. Apart from variation in
baseline headache characteristics, the 'sitting' and 'supine' cohorts did not significantly differ in terms of other
clinical parameters and patient demographics.
Conclusions: Placing a patient in a supine position following a GON block procedure for headache may sig-
nificantly improve the resulting clinical effectiveness of this treatment. Further research, through a prospective,
multi-centre, randomised, controlled trial, is indicated to determine if the initial positive observations in this
present pragmatic evaluation can be confirmed.

1. Introduction

Primary headache disorders including migraine, occipital neuralgia,
and cluster headache have a high prevalence. In terms of years of life
lost to disability, headache disorders rank third among worldwide
causes of disability [1]. When considered separately, worldwide mi-
graine has a one-year prevalence of over 10%, with a higher prevalence
in developed countries [2].

Oral pharmacological treatment of primary headache disorders is

the mainstay of patient management, both in terms of prophylaxis and
treatment of headache episodes. However, interventional procedures
such as peripheral nerve blocks (PNBs) and trigger point injections
(TPIs) have long been used in the treatment of various headache dis-
orders. Nerve blocks by means of Botulinum toxin type A or anaesthetic
agents such as lidocaine or bupivacaine are established treatment
modalities [3–5]. Although various nerves – such as lesser occipital,
auriculotemporal, supratrochlear and supraorbital nerves, sphenopala-
tine ganglion, cervical spinal roots, and facet joints of the upper cervical
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spine - a common target is the greater occipital nerve (GON). There is
not a widely accepted agreement among headache specialists with re-
gards to the optimal methodology, such as used injecting technique,
type and doses of the local anaesthetics and the role of corticosteroids
[6]. The specific conditions treated also vary and include both primary
(e.g. migraine, cluster headache) and secondary (e.g. cervicogenic)
headache disorders [7].

Sitting up following a GON block procedure is currently considered
the standard way of managing a patient, however studies do not actu-
ally specify this within their methodology. This study evaluates whe-
ther the patient’s positioning following GON block affects the efficacy
of the treatment in terms of achieving a headache-free period and
overall degree of headache relief.

2. Materials & methods

2.1. Patients & setting

Consecutive patients referred to and under the care of single sec-
ondary care NHS neurological Headache clinic in the UK, who had
headache symptoms refractory to first line treatments, were considered
for this evaluation. The patients presented between June 2016 and June
2017 for GON block treatment, and were diagnosed in accordance to
International Headache Society 2nd Edition guidelines [8]. The cate-
gorisation of different conditions as part of this evaluation was ‘chronic
migraine’, ‘episodic migraine’ (including hemiplegic), ‘cluster head-
ache’, ‘occipital neuralgia’, and ‘other conditions’ (including trigeminal
autonomic cephalalgia, hemicranias continua, cervicogenic headache,
occipital neuralgia). Since this concerns an initial evaluation, no de-
fined inclusion or exclusion criteria such as age restrictions or focus on
specific condition(s) were applied, other than allergy to the used local
anaesthetic in one case, previously identified by a dentist.

2.2. Clinical intervention

This concerns a prospective evaluation of positioning of a patient
following GON block, and how this may influence the effectiveness of
the nerve blockage. Therefore, the GON block application itself was
identical for all patients. Patients were injected unilateral or bilateral
(depending on headache distribution) injection containing combined
local anaesthetic with steroid (lidocaine hydrochloride 20mg with
methylprednisolone acetate 80mg provided in 2ml vial), injected at a
third of a distance from the external occipital protuberance on an
imaginative line between external occipital protuberance and mastoid
process. Whilst the GON block was applied, the patient was in a sitting
position on a chair or bed - the latter in case patient was known to be
prone to fainting. The only difference in practice occurred directly
following completion of the GON block procedure. Patients were of-
fered the choice between: a) sitting up vertically and b) lying down

horizontally with head 30 ° raised, both for 10min directly after com-
pletion of the GON block injection procedure. At this stage, the treating
clinician did not disclose whether either of the two is favourable.
Patients were given a headache diary (Hull Headache Diary [9]) to
complete. Follow-up of patients was according to the local clinical
practice.

2.3. Outcome measures and statistical analyses

To evaluate any difference in effectiveness depending on patient
position following GON block, existing patient-reported outcome
measures, already applied in standard clinical practice, were used.
These include migraine-free period following GON block (in weeks) and
subjectively perceived level of the symptoms relief (RELIEF scale):
‘negative effect’, ‘no effect/benefit’, ‘slight benefit’, ‘substantial benefit’
(i.e. equivalent to reduction in pain and symptoms severity from severe
to, mild to moderate, or from moderate to, mild), or ‘complete relief’
(i.e. equivalent to freedom from headache/pain and associated symp-
toms). Due to the incorporation of this evaluation into standard clinical
practice, there was a variance in when patients reported back for a
follow-up clinic appointment. All patients were asked to complete a
headache diary and if not available then verbal recollection was ac-
cepted. Any patients who lacked mental capacity to comply with this
were excluded.

A power calculation to determine the required sample size was not
conducted as this evaluation is the first published report on changing
patient position and therefore no effect size could be referred to. Data
was first collated in Microsoft Excel and all analyses were performed
using SPSS v20. For all inferential tests, a p-value of< 0.05 was con-
sidered statistically significant.

3. Results

A total of 103 patients underwent the GON block procedure and
chose one of the post-procedure positions. Six patients did not attend
their follow-up clinic visit, one patient lost capacity due to mental
health problems and one patient died, and therefore no outcome
measures could be obtained from them. This left 95 patients to analyse,
with 34 patients opting for the sitting position and 61 for the supine
position. Table 1 summarises the two resultant cohorts in terms of pa-
tient demographics and distribution of different clinical diagnoses.
Fig. 1 visualises the distribution of different conditions amongst the two
cohorts, ‘sitting’ and ‘supine’. The patients’ baseline clinical character-
istics in terms of headache severity, episode duration and frequency are
summarised in Table 2.

The median gap between GON block procedure and follow-up clinic
visit took place after a median 113 days (minimum 28 - maximum 354)
for the ‘sitting’ group and 139 days (31–476) for the ‘supine’ group (p-
value 0.072, Mann-Whitney U-test). A significant difference in both

Table 1
Patient characteristics for each post-GON block group.

variable Sitting (n= 34) Supine (n=61) p-value

Sex, male / female (n/%) 11/23 17/44 0.65#

Patient age, mean years (95% CI) 45 (39–50) 46 (42–50) 0.82*

Age patient diagnosed, mean years (95%
CI)

29 (22–35) 28 (22–33) 0.49*

Chronicity of patient’s condition, mean
years (95% CI)

17 (12–23) 20 (16–24) 0.29*

GON previously administered, yes / no
(n/%)

6 (18%)/28 (82%) 20 (33%)/41 (67%) 0.11#

Type of condition (n, %) Chronic migraine (15, 44%); Migraine other (7, 21%);
Occipital neuralgia (4, 12%); Cluster headache (1, 3%);
Other (7, 21%)

Chronic migraine (28, 46%); Migraine other (10, 16%);
Occipital neuralgia (10, 16%); Cluster headache (4, 7%);
Other (9, 15%)

0.82#

# Pearson Chi-squared test.
* Mann-Whitney U-test.
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headache-free period and RELIEF scale score was observed between the
two groups. In a sitting position, the mean and median headache-free
period was 33 and 7 days respectively (minimum 0 – maximum 182)
whereas for the supine position it was 67 and 56 days (0–280; p-value
0.007, Mann-Whitney U-test). A comparison of responders shows that
27 (44%) reported substantial and 17 (28%) complete benefit (pain
freedom) for a median duration of 70 days and 84 days respectively in
the supine group. In the sitting group, there were 10 (29%) substantial
and 6 (18%) complete benefit (pain freedom) responders, for whom the
headache-free periods were a median duration of 25 days (substantial)
and 119 days (complete) in the group of patients sitting after the pro-
cedure.

The median reported outcome for the RELIEF scale score was ‘slight
effect’ for sitting and ‘substantial effect’ for supine (p-value 0.017,
Mann-Whitney U-test). Fig. 2 summarizes the distribution of patients
over the different RELIEF scale categories, whereas Fig. 3 explores
whether certain RELIEF scores differ in terms of headache-free period
achieved between the two intervention arms. Spearman correlation
analysis shows that overall and within each arm there is a significant
association between an improved RELIEF score and an increased
headache-free period (rho 0.76, p-value< 0.001 for combined cohort;
rho 0.77, p-value< 0.001 for sitting; rho 0.70, p-value<0.001 for
supine).

Since the two main patient-reported outcome measures - RELIEF
scale score and headache-free period - correlate very closely, the latter
was used as a dependent to determine if any variables other than pa-
tient position post-GON block may be associated with this outcome
measure in a positive or negative fashion. Table 3 demonstrates that
increased chronicity of the patient’s headache disorder is significantly
associated with a shorter headache-free period, and conversely a supine
position is significantly associated with a longer headache-free period.

Overall there were few adverse reactions associated with the GON
block procedure, and there was no significant difference in incidence
between the two groups (p-value 0.45, Chi-squared test). In patients
who sat up following GON block, there were three patients with one
symptom, whereas in those who lied down afterwards there were eight
patients with a single and two patients with two different symptoms.
Symptoms were tenderness and/or slight swelling of injection sites,
itchiness and mild hair loss at injection site.

4. Discussion

This study aimed to investigate whether a patient’s body positioning
immediately after a GON block procedure may influence patient-

Fig. 1. Distribution of patients’ headache diagnosis for each post-GON block
group.

Table 2
Patients’ baseline clinical characteristics for each post-GON block group.

Sitting
(n= 34)

Supine
(n= 61)

p-value*

Baseline severity score 0.027
Mild-moderate, n (%) 2 (6%) 0 (0%)
Moderate, n (%) 6 (18%) 5 (8%)
Moderate-severe, n (%) 19 (56%) 34 (56%)
Severe, n (%) 7 (21%) 22 (36%)

Baseline duration score 0.017
Up to an hour, n (%) 1 (3%) 10 (16%)
Hour up to 4 days, n (%) 16 (47%) 33 (54%)
More than 4 days to constant, n

(%)
17 (50%) 18 (30%)

Baseline frequency score 0.90
Up to 4 a month, n (%) 3 (9%) 9 (15%)
Once weekly to 4 per week, n (%) 5 (15%) 7 (12%)
Most days, n (%) 12 (35%) 15 (25%)
Daily or constant, n (%) 14 (41%) 28 (48%)

* Mann-Whitney U-test.

Fig. 2. Patients’ RELIEF scale score distribution for each post-GON block group.

Fig. 3. Box and whiskers plot correlating RELIEF score with headache-free
period, per GON-block group.
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reported outcome measures within a standard patient management
setting. As a result patients with a variety of different headache dis-
orders were treated and followed up for varying lengths of time, and
patients were at liberty to decide which position to opt for post-GON
block. A significantly improved outcome is seen in patients who lay
down in a supine position, as opposed to the patients continued to sit
down once the GON-block procedure was completed. The patients who
report a substantial effect score on the RELIEF scale appear to benefit
relatively most from a supine position, both in terms of actually
achieving said benefit and the associated improved headache-free
period. Once a patient experiences a complete benefit, there is no
longer a significant difference in the headache-free period.

Regression analysis suggests that only chronicity of the headache
disorder can negatively influence this, for the variables that were in-
cluded in our analysis. In our cohorts, the chronicity of the condition
did not differ significantly between the two intervention groups (see
Table 1), and this therefore did not impact on the association seen
between a supine position and improved headache symptoms.

So how does one explain these observations – what is the mode of
action? The distribution and action of local anaesthetics is dependent
on numerous variables. As summarised by Greene in his review (1985),
patient characteristics, type of anaesthetic and its concentration, and
type of injection all influence the eventual outcome [10]. Published
research into body position and drug effect related to headaches is non-
existent and one has to venture into other specialist areas for potential
clues as to why lidocaine and prednisolone may be more effective when
a patient is moved horizontally after the injections. Is it possibly the
physical spread of the molecule around the injection site, passive dif-
fusion and migration, or haematogenous transport? In anaesthetics, the
prone position – similar to supine at least in terms of the patient being
horizontal as opposed to vertical - brings about safety issues such as a
decrease in cardiac index [11]. Though the direct cardiovascular risks
mentioned here are not relevant to positioning post-GON block, they
may give some indication of how an anaesthetic may possibly reside in
the cephalic region for longer when compared to the sitting position.
The spread of anaesthetics after injection into cerebrospinal fluid (CSF),
for example, is dependent on three main factors: displacement of CSF,
interplay density of CSF and anaesthetic agent, and gravity – the latter
being partly influenced by the patient’s position [12]. To illustrate the
effect of body position: Buhre et al (2000) investigated the physiolo-
gical changes in anaesthetised patients when changed from supine to
sitting position [13]. They observed decreases in intrathoracic blood
volume, cardiac index and stroke volume index. The opposite move-
ment and the subsequent impact on a patient’s physiology were not
investigated. Nerve block, however, is not identical to injection into
CSF, where the Brownian motion plays major role.

In the treatment of spasticity, migration of Botulinum toxin has
been studied; whilst efficacy depends on accurate selection and

identification of intended targets, it also may be determined by physical
spread of the molecule from the injection site, passive diffusion, and
migration to distal sites via axonal or haematogenous transport [14]. In
dentistry, nerve block anaesthesia is widely applied, and recently a
variation in patient position was assessed to evaluate the degree of
anaesthesia achieved in either sitting or supine position. Crowley de-
monstrated that inferior alveolar nerve block using 2% lidocaine with
1:100,000 adrenaline was achieved sooner and for a longer period if the
participant was in a supine position when compared to sitting up – the
difference was statistically significant [15]. In his study, 110 healthy
participants volunteered for both positions to allow matched analysis.
Unlike in this present GON-block study, the anaesthetic was delivered
with the same patient in one of the two positions by means of a cross-
over study design with a two week gap between treatments. During the
anaesthetic injection and the duration of the 55-minute long evaluation
period, the patient continued to stay in said position.

Caution is indicated concerning the interpretation of the results
presented here. Although the evaluation is prospective in nature, pa-
tients were not allocated to the post-procedure position (sitting vs su-
pine) in a randomised fashion; they were given a choice, which in itself
introduces a risk of bias. On the other hand, consecutive patients were
included in the evaluation. The study was conducted in a single centre,
rather than at multiple sites, which is not ideal since GON block de-
pends heavily on an experienced and well trained clinician for a safe
procedure. On the other hand, variability is likely reduced when one
clinician treats all patients as happened in this study. The patient po-
pulation was not controlled in any way, which resulted in multiple
conditions being included in the evaluation; although regression ana-
lysis indicated that this may not necessarily be a significant factor in
terms of efficacy of GON block and patient position. The sample size
does not lend itself to analysis of sub-groups of patients with a specific
condition (e.g. cluster headache). Nonetheless, the significant positive
effect of a supine position on headache-free time and reduction in se-
verity of headaches post-GON block warrants further investigation. This
could be by means of a prospective randomised trial with a set follow-
up period and possibly the use of e.g. a phone application to aid par-
ticipants to record their headache episodes. The ‘intervention’ is cost
neutral compared to current practice where patients are already al-
lowed to recover from GON block injections, currently in a sitting po-
sition. If indeed a supine position increases the chance of an elongated
headache-free period and a reduction in headache severity, then this
very straightforward change in clinical practice may actually have
economic benefits.

5. Conclusions

Placing a patient in a supine position following a GON block pro-
cedure for headache may significantly improve the resulting clinical
effectiveness of this treatment. Further research, through a prospective,
randomised, controlled trial, is indicated to determine if the initial
positive observations in this present pragmatic evaluation can be con-
firmed.
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