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ARTICLE INFO ABSTRACT

Keywords: Objectives: The aim of this study is to evaluate the efficacy of greater occipital nerve (GON) blockage in patients
Fibromyalgia with migraine and fibromyalgia (FM) comorbidity.

Migraine Patients and method: 20 patients who were diagnosed as FM according to 2010 American College of
lcs)lcjcill:;?; nerve Rheumatology (ACR) diagnostic criteria and migraine according to International Classification of Headache

Disorers II criteria and did not recieve any medication or GON block for both disorders were included for the
study. GON blocks were repeated every week in the first month and repeated montly for the following 2 months.
The frequency and duration of the migraine attacks, pain severity with visual analogue scale (VAS), quality of
life (QoL) with revised fibromyalgia impact questionnaire (FIQR) and migraine disability assesment ques-
tionnaire (MIDAS) before,1 st month and 3rd months after treatment were recorded and compared.

Results: 95% of 20 patients were female (n = 19) and 5% was male (n = 1). The affected site was left in 60% of
the patients (n = 12) and 40% was right (n = 8). There was significant improvement in terms of all evaluation
parameters both at 1 st month and 3rd months after treatment compared to the baseline. Likely, all parameters
were significantly improved at 3rd month compared to the 1 st month.

Conclusions: GON blockage reduces pain severity, headache frequency and duration and increases QoL in pa-

tients with migraine and FM comorbidity.

1. Introduction

Fibromyalgia (FM) is a widespread pain syndrome characterized by
pain, tenderness, fatigue, sleep and mood disorders and is more pre-
valent in women [1]. Although several mechanisms are hypothesized
for pain mechanisms in FM, the most emphasized mechanism is central
sensitisation [2].

Migraine headache is a pain syndrome associated with poor quality
of life (QoL) like FM and effects almost 18% of women [3]. This syn-
drome is reported to be in comorbidity with several mood, neurolo-
gical, cardiovasculary and other disorders such as musculoskeletal pain
syndromes [4]. In a previous study, musculoskeletal pain has found
more prevalent in patients with headache compared to those who have
not [5]. In another study in patients with migraine headache indicated
that headache frequency is a strong predictor for musculoskeletal pain
and FM, chronic daily headache and episodic migraine may be parts of
the same disorder [6].

Central sensitization is purposed to be the common mechanism
which plays a key role both in FM and migraine pathogenesis [7]. In
migraine, activation of trigeminovascular system causes a sterile neural
inflammation which results in central and peripheral senstization [8].
Like migraine, central sensitization which occurs due to the chronic
modification of the antinosiseptive system results in abnormal pain
perception like allodynia and hyperalgesia [9].

Prevalance of FM and migraine comorbidity ranges from 18% to
35.6% in previous studies [10]. This comorbidity may complicate di-
agnosis and common pathophysological pathways may lead to use one
treatment for both diseases. Although different treatment options, re-
quirement for alternative treatment methods increases because of re-
sistant cases and potential medication side effects [11,12].

The association between trigeminal nucleus and greater occipital
nerve (GON) which arises from C1 and C2 spinal roots is firstly dis-
covered by Kerr et al [13]. Following studies indicated that blockage of
GON results in pain relief in patients with migraine headache [14].

* Corresponding author at: Ankara Diskapi Yildirim Beyazit Training and Research Hospital, Physical Medicine and Rehabilitation Clinic, Irfan Bastug Street,

Altindag, Ankara, Turkey.
E-mail address: dryilmazv@hotmail.com (V. Yilmaz).

https://doi.org/10.1016/j.clineuro.2019.04.004

Received 28 February 2019; Received in revised form 27 March 2019; Accepted 8 April 2019

Available online 09 April 2019
0303-8467/ © 2019 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/03038467
https://www.elsevier.com/locate/clineuro
https://doi.org/10.1016/j.clineuro.2019.04.004
https://doi.org/10.1016/j.clineuro.2019.04.004
mailto:dryilmazv@hotmail.com
https://doi.org/10.1016/j.clineuro.2019.04.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clineuro.2019.04.004&domain=pdf

V. Yilmaz, et al.

Occipital
Protuberance

N

Clinical Neurology and Neurosurgery 181 (2019) 54-57

Greater Occipital
Nerve

Injection Area

Fig. 1. GON blockage application landmarks.

However, this treatment modality has not been discussed in patients
with FM and migraine comorbidity. The aim of this study is to evaluate
the outcomes of GON blockage in patients with FM and migraine
headache.

2. Material and method
2.1. Study settings

This study was conducted with 20 patients who were diagnosed as
FM in our outpatient clinic between January 2016 and February 2017
according to 2010 American College of Rheumatology (ACR) diagnostic
criteria [15] and who were also diagnosed as episodic migraine head-
ache without aura according to International Classification of Headache
Disorers II criteria by a neurologist [16]. At the beginning of the study,
the patients and/ or legal caregivers were informed in detail regarding
the study and their verbal and written consents to participate were
obtained. The study was also approved by the local ethical board and
performed in accordance with the principles of the Declaration of
Helsinki. The authors confirm that drug/intervention are registered in
this trial. The funding source had no role in any stage of the study.

Patients between age 18-65, who had FM symptoms at least one
year and did not recieve any medication, who had diagnosed as mi-
graine by a neurologist but did not recieveany preventive medication
previously, who had no sign of infection in injection site, who had no
severe bleeding diathesis and no lidocaine hypersensitivity were in-
cluded for the study. The exclusion criterias were as follows: patients
under age 18 or over 65, who had infection in injection site, who had
severe bleeding diathesis and hypersensitivity to lidocaine, who had
taken a medication for FM in previous year and who had migraine due
to medication overuse, previous occipital nerve block or occipital nerve
stimulation, a history of occipital region surgery, a history of allergic
reaction to the local anesthetic to be applied, pregnancy and breast-
feeding, existing active psychiatric disease, uncontrolled hypertension,
uncontrolled diabetes mellitus, decompensated congestive heart failure,
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chronic renal failure, chronic liver disease, tumor and/or the presence
of vascular disease, any existing inflammatory and/or infectious dis-
ease, and the use of anticoagulants. We did not allow the patients to
recieve any medication for FM and any rescue drug for pain which may
interfere with the results of the study.

2.2. Demographic and disease characteristics

Demographic characteristics including age, gender, marital status
and educational level were recorded. Patients were also wanted to note
the number and the duration of headache attacks as hours during the
previous month with a headache diary.

2.3. Evaluation parameters

2.3.1. Pain

The worst headache of the patients during a month was questioned
and scored by visual analogue scale (VAS). VAS scores pain from 0 (no
pain) to 10 (very severe pain).

2.3.2. Functional evaluation

Functional evaluation of the patients were performed by the revised
Fibromyalgia Impact Questionnaire (FIQR) [17] and the Migraine Dis-
ability Assessment (MIDAS) test [18].

FIQR consists 21 items across 3 domains of function (9 items),
overall impact (2 items) and symptoms (10 items). In the severity
analysis a total FIQR score < 39 means mild effect, 39-59 points re-
presentsmoderate effect and > 59 points refers to severe effect.

MIDAS questionnaire was developed to measure the effect of
headaches to patient’s daily functionality. This test takes into account
the past 3 months and is composed of 5 questions. The total score is
calculated by counting all number of the days in total. Total score of
0-5 points means little or no disability (grade 1), 6-10 points represents
mild disability (grade 2), 11-20 points refers to modearte disability
(grade 3) and + 21 points means severe disability (grade 4).



V. Yilmaz, et al.

2.4. Injection procedure

GON blocks were repeated every week in the first month and re-
peated montly for the following 2 months to only effected side. There
are different applications of GON block procedure in the literature. We
performed the procedure like Catav et al. in which they included 28
patients with migraine headache without FM [14]. The injections were
performed radially at 2 cm lateral and 2 cm inferior to protuberentia
occipitalis externa (Fig. 1). Each patient is placed in sitting position and
the injection site was cleaned with 10% polyvinylpyrrolidone (PVP)
iodine solution and covered with a disposible patch prior to injection.
No pre-medication or sedative drug was administered before the pro-
cedure. Following, a 26 G 0.45 x 13 G needle was inserted in the in-
jection site and a gentle aspiration was performed. Then a total of 2 mL
of 0.25% bupivacaine was delivered to both injection sites. The injec-
tion site was cleaned with same PVP iodine solution after injection.

2.5. Comparisons

The frequency and duration of the migraine attacks, VAS, FIQR and
MIDAS scores of the patients before, 1st month and 3rd months after
treatment were recorded and compared.

2.6. Statistical analysis

Statistical Package for the Social Sciences (SPSS 22.0 for Windows)
software package programme was used for data analysis. The con-
tinuous variables were evaluated with Shapiro Wilk test as to whether
or not they were different from normal distribution. In descriptive
statistics, data were expressed as median, mean * standart deviation
(SD) for continuous variables, and as frequencies and percentages (%)
for nominal variables. Possible statistical significant differences be-
tween repetitive measurements were evaluated with Wilcoxon Sign test.
Bonferroni correction was used to avoid possible type 1 errors and
p > 0.017 values were expected as statistically significant.

3. Results

95% of 20 patients were female (n = 19) and 5% was male (n = 1).
The affected site was left in 60% of the patients (n = 12) and 40% was
right (n = 8). Demographic and disease characteristics are given in
Table 1.

Median FIQR score of the patients before GON block was 52.00
which indicates a moderate impact of FM on QoL and median MIDAS
score was 24.00 which is associated with severe disability.

The distribution and comparison of the evaluation parameters at 1st

Table 1
Demographic and disease characteristics of the patients before treatment.

n = 20 mean *= SD, n%

Age (year) 48.45 + 9.89
Gender

Male 1(5)

Female 19 (95)
Marital status

Married 20 (100)

Single 0

Divorced 0
Education duration (year) 8.50 + 3.88
Headache duration (month) 6.12 = 1.74
VAS (0-10 cm) 6.85 + 1.03
FIQR 53.65 + 8.08
MIDAS 23.35 * 5.55
Headache frequency (times/month) 9.65 + 3.06
Headache duration (hours) 21.90 + 8.45

VAS: visual analogue scale, FIQR: fibromyalgia impact scale revised, MIDAS:
migraine disability assessment questionnaire.
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Table 2
The distribution and comparison of the evaluation parameters at 1st month 3rd
months after treatment.

3th month
mean * SD

1st month
mean * SD

Before Treatment
mean * SD

VAS (0-10 cm) 6.85 + 1.03 3.50 + 1.05 1.90 = 0.85

FIQR 53.65 + 8.08 43.80 + 7.33 35.90 + 7.48

MIDAS 23.35 * 5.55 13.25 = 4.66 5.45 + 3.47

Headache frequency  9.65 = 3.06 5.10 = 1.99 2.10 = 1.16
(times/month)

Headache duration 21.90 + 8.45 11.65 *= 6.93 6.20 = 4.56
(hours)

SD: standard deviation, VAS: visual analogue scale, FIQR: Fibromyalgia Impact
Questionnaire Revised, MIDAS: Migraine Disability Assessment Questionnaire.

month and 3rd months after treatment are given in Tables 2 and 3.

There was significant improvement in terms of all evaluation
parameters both at 1st month and 3rd months after treatment compared
to the baseline. Likely, all parameters were significantly improved at
3rd month compared to the 1st month.

4. Discussion

FM prevalance is age and sex related and varies between countries
[19]. The prevalance of FM in our country is reported to be 3.6% in
general population, however the prevalance amaong episodic migraine
patients is 31.4% [20,21]. The impact of these disorders on function-
ality and life quality increases when they are presented together. In our
study the patient group has represented a moderate impact of FM to life
quality but severe disability because of migraine headache before
treatment. We found significant decrease in FIQR and MIDAS scores at
1st month evaluation compared to baseline and this recovery has con-
tinued significantly at 3rd month. These findings suggest a common
pathway for both disorders.

Central sensitization secondary to the imbalance of neuromediators
which play a role in pain transmission and antinociception in central
nervous system (CNS) is crucial for FM [22]. Clinical evidence of this
sensitization appears as generalized decrease of pain theresholds
against different types of stimuli in somatic level [23]. However in-
creased pain sensitivity as a result of central sensitization is also re-
sponsible mechanism for migraine headache. Clinical observations also
report that migraine headache is associated with exacerbation of typical
FM symptoms as well as musculoskeletal pain plays a triggering role for
headache [24]. This finding is also the initial point of our hypothesis
that GON blockade may be effective on both migraine and fibromyalgia
symptomatology.

Efficacy of GON blockade has been demonstrated in several studies
previously [25]. Pain relief with GON blockage may include the
changes in brain nociceptive pathways and diffuse noxious inhibitory
control mechanisms. The sensory nerve fibers of upper cervical spinal
cord is in association with trigeminal nucleus caudatus (TNC) complex.
Therefore, sensory input from both trigeminal and cervical spinal
nerves are transmitted to this complex. GON blockade causes a
“winding down” in central pain mechanisms which results in the in-
terruption of the input to dorsal horn of spinal cord and TNC neurons.
At least clinical result would be the relief of migraine headache pain as
well as the relief of generalized pain due to chronic pain syndromes
such as FM [26,27]. In our study, we found significant improvement in
VAS, FIQR and MIDAS scores of patients in accordance with this data.
The frequency and the duration of the migraine attacks were sig-
nificantly decreased in our patient group both in 1st month and 3rd
months evaluation compared to baseline.

The impact of migraine and FM comorbidity on QoL had been stu-
died several times previously and most of these studies had indicated
poor QoL and increased symptom severity regarding to common pain
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Table 3
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The comparison of the variatons of evaluation parameters at baseline, 1st month and 3rd months after treatment.

Before-1st month mean + SD p Before-3th month mean + SD p 1stmonth-3th month mean + SD p
VAS (0-10 cm) —3.35 = 0.67 0.001 4.95 * 0.88 0.001 1.60 + 0.88 0.001
FIQR -9.85 = 3.16 0.001 —17.75 = 5.32 0.001 —7.80 = 3.33 0.001
MIDAS —10.10 = 3.43 0.001 -17.90 = 5.21 0.001 —7.80 = 3.75 0.001
Headache Frequency (times/hours) —4.55 = 2.03 0.001 —7.55 * 291 0.001 —3.03 = 1.83 0.001
Headache Duration (hour) —10.25 + 4.12 0.001 —15.70 £ 5.25 0.001 —5.45 + 3.99 0.001

SD: standard deviation, VAS: visual analogue scale, FIQR: Fibromyalgia Impact Questionnaire Revised, MIDAS: Migraine Disability Assessment Questionnaire.

pathways [28]. However none of these studied the efficacy of GON
blockage particularly in FM previously. To our best knowledge this is
the first study which evaluates the efficacy of GON blockage in patients
with migraine comorbid FM. The major limitation of the present study
is the limited number of patients. One of the reasons for the limited
number of patients is that the diffuculty to find individuals who did not
recieve any medication both for migraine and FM previously. Further
studies in large patient groups may indicate different results. None-
theless, our results of GON blockage in this patient group is significant
and this treatment modality has beneficial effects on symptom severity
and QoL in patients with migraine comorbid FM. The injection tech-
nique we have performed for this study is similar to Catav et al [14]. In
their study with 28 patients with pure migraine headache they have
performed 4 injections weekly during a month. Differently we have
applied 2 more injections montly to demonstrate the decrease of FIQR
scores and relief of FM symptoms. We did not include any control group
in the study. This may give an impression of a bias but we aimed to
evaluate the efficacy of GON blockage on treatment prognosis of FM in
patients with migraine comorbid FM. Any control group with FM but
not with migraine would not require GON block treatment, so this si-
tuation can be ignored. On the other hand, FM has psychological de-
terminants and placebo effect of the GON block could not be excluded
with a pure FM control group. In our study, we evaluated the patients
with FIQR which also includes psychological determinants to exclude
the placebo effect.

5. Conclusion

There are different levels of central sensitization in patients with
migraine, FM or both conditions and these common pathophysological
pathway results in a bidirectional relationship between these disorders.
GON blockade reduces pain severity, headache frequency and duration
and increases QoL in patients with migraine and FM comorbidity.
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