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Summary

Objectives: Disorders in the cervical muscles, such as myofascial trigger points and tightness, are common factors in patients 
with cervicogenic headache (CEH). We aimed to evaluate the effectiveness of ultrasound-guided interfascial blocks of the 
trapezius muscle in patients with CEH who showed tenderness in the upper cervical muscle groups.
Methods: A total of 23 patients were evaluated in the prospective observational trial. The injection was performed between 
the trapezius muscle and levator scapula muscle fascia with a disposable 25-gauge, 10-cm Quincke-tip spinal needle. 10 mL 
of 0.125% bupivacaine was injected between the muscle fascia. Numeric rating scale (NRS), neck disability index (NDI), pain 
frequency, and analgesic consumption in the pre-treatment and post-treatment period were evaluated.
Results: The NRS scores at 10 min, 1 week, 2 weeks, and 4 weeks after treatment were significantly better than the pre-treat-
ment NRS score. The NDI scores at 1, 2, and 4 weeks after treatment were significantly better than the pre-treatment NDI score. 
The pain frequency at 1 and 2 weeks after treatment was significantly lower than that recorded in the pre-treatment period. 
Statistically significant reductions were observed in analgesic consumption at 1, 2, and 4 weeks after treatment, in comparison 
with consumption in the pre-treatment period.
Conclusion: We suggest that an ultrasound-guided interfascial block of the trapezius muscle is effective for the treatment of 
CEH caused by muscle disorders.
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Özet

Amaç: Miyofasiyal tetik noktalar ve spazm gibi servikal kas bozuklukları servikojenik baş ağrılı hastalarda yaygın faktörlerdir. 
Bu çalışmada, üst servikal kas gruplarındaki bozukluklara bağlı servikojenik baş ağrılı hastalarda ultrason eşliğinde trapezius 
kası interfasiyal blokunun etkinliğini değerlendirmeyi amaçladık.
Gereç ve Yöntem: Çalışmada, 23 hasta prospektif gözlemsel değerlendirildi. 25 gauge, 10 cm Quincke tip spinal iğne ile tra-
pezius kası ile levator skapula kaslarının fasiyaları arasına ultrason eşliğinde ilerlendi. 10 mL %0,125’lik bupivakain enjekte 
edildi. Numeric Rating Scale (NRS), Neck Disability Index (NDI), ağrı sıklığı ve analjezik tüketimi tedavi öncesi ve tedavi sonrası 
dönemde değerlendirildi.
Bulgular: NRS skorları tedavi sonrası 10. dakika, birinci, ikinci ve dördüncü haftalarda tedavi öncesi NRS skorlarından anlamlı 
olarak daha düşüktü. NDI skorları tedavi sonrası birinci, ikinci ve dördüncü haftalarda tedavi öncesi skorlara göre anlamlı olarak 
daha iyiydi. Ağrı sıklığı birinci ve ikinci haftalarda tedavi öncesine göre anlamlı olarak daha düşüktü. Analjezik tüketiminde 
birinci, ikinci ve dördüncü haftalarda tedavi öncesi dönemle karşılaştırıldığında istatistiksel olarak anlamlı azalma vardı.
Sonuç: Ultrason eşliğinde yapılan trapezius kası interfasiyal blokunun kas problemlerine bağlı servikojenik baş ağrılı hastaların 
tedavisinde faydalı olacağını düşünüyoruz.

Anahtar sözcükler: Servikojenik baş ağrısı; interfasiyal blok; trapezius kası.

Introduction
Cervicogenic headache (CEH) is a secondary head-
ache arising from nociceptive structures in the cervi-
cal spine or cervical soft tissues, such as facet joints, 

disk intervertebral, muscles, and ligaments. The 
structures innervated by the segmental nerves from 
C1-C3 can serve as sources of CEH. The nucleus tri-
geminocervical is formed by the pars caudalis of the 
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spinal nucleus nerve trigeminal and the grey matter 
from the upper three cervical spinal cord segments. 
The nociceptive afferents of the nervus trigeminus 
and the first three cervical nerves interact in this re-
gion, and this interaction can result in referred pain 
in the sensory receptive fields of the nervus trigemi-
nus, which is a possible mechanism underlying CEH.
[1–3] CEH usually presents as a unilateral headache 
without a side shift. It is typically referred to as pain 
from a source in the neck and radiates to one or more 
regions of the head and/or face. It usually affects the 
occipital, frontal, and retro-orbital regions and can 
also occur bilaterally. CEH can be provoked by cervi-
cal movements[4,5] and is accompanied by limitations 
in neck movement and, occasionally, ipsilateral non-
radicular shoulder and arm pain.[3,6] The prevalence 
of CEH in the general population is between 0.4% 
and 2.5%. However, in patients with headaches, the 
prevalence is as high as 15–20%.[7]

The International Headache Society published diag-
nostic criteria (ICHD-3) for CEH[8] and classified it as 
a secondary headache arising from musculoskeletal 
disorders of the cervical spine. The ICHD-3 classifica-
tion criteria for CEH are as follows: (a) any headache 
fulfilling criterion C; (b) clinical and/or imaging evi-
dence of the neck known to be related to headache; 
(c) evidence of causation demonstrated by at least 
two of the following findings: (1) headache develop-
ment showing a temporal relationship with the on-
set of a cervical disorder or appearance of a lesion, 
(2) headache that significantly improved or resolved 
in parallel with an improvement in or resolution of 
the cervical disorder or lesion, (3) a reduced cervical 
range of motion and headache made significantly 
worse by provocative manoeuvres, and (4) headache 
abolished following diagnostic blockade of a cervical 
structure or its nerve supply; and (d) headache not 
better accounted for by another ICHD-3 diagnosis.

Disorders in the cervical muscles, such as myofascial 
trigger points (TrPs) and tightness, are common fac-
tors in patients with CEH and contribute to pain and 
disability.[9–11] TrPs are painful, hyperirritable spots 
localized in the taut band of skeletal muscle. They 
can cause localized or referred pain and autonomic 
phenomena such as vasoconstriction, pilomotor 
response, and hypersecretion.[12,13] The main goal of 
treatment is inactivation of the TrPs, and injection 
techniques are the main treatment methods. Inter-

fascial injections have been recently used for TrP-in-
duced pain.[14,15] The structure of the fascia can ease 
the diffusion of an injected anesthetic during diag-
nostic and therapeutic blocks, and interfascial injec-
tions are becoming more common as a result.[14–16] 
However, there are no clinical studies in the literature 
regarding interfascial blocks specifically for CEH.

In the present study, we aimed to evaluate the effec-
tiveness of ultrasound-guided interfascial blocks of 
the trapezius muscle in patients with CEH who showed 
tenderness in the upper cervical muscle groups.

Material and Methods
This prospective observational trial was approved by 
the Research Ethics Committee (KAEK 2020/3/4). All 
patients provided written informed consent before 
participation. Patients who met the ICHD-3 classifi-
cation criteria for CEH and had been experiencing 
tenderness in the upper cervical muscle groups with 
palpation and pain for at least 3 months were includ-
ed in the study. Patients who presented with clinically 
significant or unstable medical or psychiatric illness, 
previous surgery on the cervical region, unstable 
neurological deficits, infection or coagulopathy, his-
tory of malignancy, pregnancy, and use of analgesic 
agents except for paracetamol, and non-steroidal 
anti-inflammatory drugs; those who took analgesic 
drugs within the last 48 hours; and those who had re-
ceived interventional pain treatment within the last 
3 months were excluded from the study.

The procedure was performed in the operating 
room with the patient in the prone position. Stan-
dard monitoring (electrocardiography, non-invasive 
blood pressure, and peripheral oxygen saturation) 
was utilized, and an IV catheter was put in place. The 
skin area was aseptically draped with sterile towels 
and anaesthetized with 2% prilocaine (Priloc; Vem 
Medical). We used a Logiq P5 ultrasound (Avante 
Health Solutions, Concord, North Carolina, United 
States) with a 6–13-MHz linear probe. The probe was 
placed longitudinally between the acromion and 
the C7 spinous process. The trapezius and levator 
scapula muscles and their fasciae were visualized. 
The injection was performed between the trapezius 
muscle and levator scapula muscle fascia. A dispos-
able 25-gauge, 10-cm Quincke-tip spinal needle, 
was inserted in the interfascial plane. The needle 
was connected through a 25-cm flexible extension 
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tube to a syringe with physiological saline solution 
(PS) (Serum Fizyolojik; Adeka Medical), and 2–3 mL 
of PS was injected. The needle was repositioned until 
anechoic diffusion was observed. When the correct 
space was confirmed, the syringe was changed, and 
10 mL of 0.125% bupivacaine (Buvasin; Vem Medi-
cal) was injected between the muscle fascia (Fig. 1). 
For cases showing bilateral involvement, the proce-
dure was performed bilaterally, and a total of 20 mL 
of injection was administered, with 10 mL on each 
side. After treatment, the cannula was removed, and 
a sterile adhesive plaster was placed over the punc-
ture site. The patients were observed and monitored 
in the recovery room and discharged after 30 min.

The primary outcome was pain intensity of the pa-
tients pre-treatment and at 10 min and 1, 2, and 4 
weeks after treatment were evaluated using the Nu-
meric Rating Scale (NRS, a 11-point pain scale, with 
0=no pain, and 10=worst pain imaginable). The side 
with higher pain levels was evaluated in patients 
who underwent bilateral procedures.

Secondary outcomes were headache frequency, dis-
ability as measured using the Neck Disability Index 
(NDI), and analgesic consumption. NDI was assessed 
pre-treatment and at 1, 2, and 4 weeks after treatment. 
Headache frequency was measured as the number of 
days with headaches in the previous week. Analgesic 
consumption was measured as the number of times 
the patient took analgesic drugs in the previous week.

Statistical Analysis
Repeated-measures ANOVA was used for parame-
ters such as NRS and NDI scores, pain frequency, and 
analgesic consumption to test differences between 
pre-and post-operative measurements. For the re-
peated measure ANOVA model, the sample size for 
the NRS parameter with 5 time-dependent measure-
ments was found as 21, with an effect size of 0.25 
and an alpha level of 0.05, with a minimum power of 
0.80. Gender was selected as the covariance and the 
difference between 5 for NRS and 4 time points for 
other parameters, and the interaction of these two 
main effects was tested. The sphericity assumption 
was evaluated using Mauchly’s test for sphericity. As 
a violation of this assumption, Wilk’s lambda statistic 
was used as a multivariate test. General descriptive 
statistics are summarized as counts and percent-
ages for categorical variables and median-range and 
mean±standard deviation for continuous variables. 
p<0.05 was considered statistically significant. The 
changes in the measurements of the parameters 
over time are presented using line graphs.

Results

A total of 23 patients (14 women and 9 men) aged 
41–78 years (mean age, 54.04 years) who under-
went ultrasound-guided interfascial blocks of the 
trapezius muscle for CEH were evaluated in this 
study. The baseline characteristics of the patients 
are shown in Table 1.

Figure 1.	Injection between the trapezius muscle and levator 
scapula muscle fascia.
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Figure 2.	Numeric rating scale scores before and 10 min, 1 week, 
2 weeks, and 4 weeks after the procedure.

Table 1.	 Patient demographics

Age (years)	 54.04 (41–78)
Sex (F/M) (n/%)	 14/9 (60.9/39.1)
Side (right/left/bilateral) (n/%)	 8 (34.8)/11 (47.8)/4 (17.4)
Pain duration (months)	 48.13 (3–150)

F: Female; M: Male.
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The NRS scores at 10 min, 1 week, 2 weeks, and 4 
weeks after treatment were significantly better than 
the pre-treatment NRS score. The NRS score at 10 min 
after treatment was significantly higher than that at 
1 week, while those at 2 and 4 weeks were similar. 
The NRS scores at 1 and 2 weeks did not differ, but 
the NRS score at 1 week was significantly lower than 
that at 4 weeks (Table 2 and Fig. 2).

The NDI scores at 1, 2, and 4 weeks after treatment 
were significantly better than the pre-treatment NDI 
score. The post-treatment NDI scores were similar 
across the evaluated time points (Table 2). The pain 
frequency at 1 and 2 weeks after treatment was sig-
nificantly lower than that recorded in the pre-treat-
ment period, while the pre-treatment pain frequency 
did not differ from that recorded 4 weeks after treat-
ment. Statistically significant reductions were ob-
served in analgesic consumption at 1, 2, and 4 weeks 
after treatment, in comparison with consumption in 
the pre-treatment period (Table 2). No complications 
were reported, except for mild pain at the injection 
site lasting for a few days in three patients.

Discussion

We found statistically significant reductions in NRS 
and NDI scores, pain frequency, and analgesic con-
sumption in the post-treatment period with interfas-
cial blocks of the trapezius muscle. On the basis of 
the previous studies showing that disorders in mus-
cles of the cervical region are one of the causative 
factors for CEH[9,10,11,17] and the application of various 
interventional pain treatments for the management 
of CEH in the literature,[18–21] we thought that an in-
terfascial block of the trapezius muscle may be effec-
tive in this type of headache. We have also previously 

reported the findings for two patients with CEH who 
experienced pain relief with this block.[22] Further-
more, the greater occipital nerve passes the lateral 
border of the trapezius muscle and then pierces the 
fascia of the trapezius muscle with the sternoclei-
domastoid (SCM) muscle, or it pierces the trapezius 
muscle itself.[23] On the basis of these considerations, 
the interfascial block of the trapezius muscle can be 
expected to be effective for CEH.

Sjaastad et al.[17] have shown that the symptoms of 
CEH can be induced by firm manual pressure on “cer-
tain tender spots in the neck.” Zito et al.[10] showed 
that the incidence of tightness in the upper trape-
zius, levator scapulae, scalenes, and suboccipital 
extensors was significantly higher in the CEH group 
than in the migraine and control groups. Fernandez-
de-las-Penas et al.[11] suggested that pain from TrPs 
in the posterior cervical, head, and shoulder muscles 
typically refers to the temporal and frontal areas of 
the head. Oliver et al.[9] investigated whether trigger 
point sensitivity in the upper trapezius, SCM, tem-
poralis, or posterior cervical muscles is a differenti-
ating factor between cervicogenic and non-CEHs.
Their study showed that myofascial TrPs in the upper 
trapezius muscle are more sensitive in patients with 
CEH than in those with non-CEH.

In the cervical region, TrPs are usually located in the 
upper trapezius, SCM, posterior cervical, and tempo-
ralis muscles,[13] and the trapezius is one of the most 
affected muscles.[24] Park et al.[25] found that the tone 
and stiffness of the suboccipital muscles and upper 
trapezius muscle were increased in patients with CEH 
in comparison with healthy individuals. Inactivation 
of TrPs to restore normal muscle length and function 
is the cornerstone of pain relief in these patients. 

Table 2.	 NRS and NDI scores, pain frequency, and analgesic consumption pre-treatment and post-treatment

	 NRS	 NDI	 Pain frequency	 Analgesic consumption

Pre-operative	 7.74±0.27a	 25.70±1.03a	 3.70±0.29a	 2.61±0.21a

10 min	 4.70±0.32b			 
1 week	 2.65±0.53c	 18.3±1.07b	 1.39±0.27b	 0.78±0.19b

2 weeks	 3.30±0.51bc	 18.61±1.11b	 1.87±0.29c	 1.04±0.23b

4 weeks	 4.30±0.50bd	 19.65±0.98b	 2.502±0.32a	 1.65±0.22c

p	 p<0.001	 p<0.001	 p<0.001	 p<0.001

For indices such as a, b, c, and d, the means shown with the same letters are the same, while the means with different indices are statistically different 
from each other; NRS: Numeric Rating Scale; NDI: Neck Disability Index.
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Injection techniques are one of the main treatment 
methods for painful TrPs and include methods such 
as local anesthetic injections, dry needling, and in-
terfascial plane blocks.[26] Analgesic blocks of nerve 
fibers with interfascial injections decrease sensitiv-
ity, allow relaxation of the muscles, and provide pain 
relief to patients with TrPs.[14] The fascia consists of 
undifferentiated mesenchymal tissue and forms a 
thin layer between the muscles and adjacent organs. 
This layering creates interfascial spaces, resulting in 
the formation of a separate compartment between 
muscles that allow independent movement of 
muscles and fibers, and providing circulation sup-
port and protection.[27] Using cadavers, Domingo 
et al.[14] confirmed the diffusion of saline solution in 
the interfascial space during an ultrasound-guided 
interfascial block of the trapezius muscle. They also 
showed a rich innervation network penetrating the 
fascia in the interfascial space, clarifying the effect of 
local anesthetics in myogenic pain. In an accompa-
nying clinical study, the authors also found the inter-
fascial block in the trapezius muscle to be as effec-
tive as that in abdominal muscles.

Various interventional approaches for CEH, such as 
local injection, nervus occipitalis major and minor 
blocks, cervical epidural steroid injection, radiofre-
quency treatment, and dry needling, have been re-
ported in the literature.[18-21] Ischemic compression 
may also reduce pain in patients with CEH originat-
ing from TrPs in the SCM muscle.[28] Eghtesadi et al.[29] 
suggested that occipital nerve stimulation may be a 
safe and effective treatment for refractory CEH. Inter-
ventional procedures for CEH in the literature are fo-
cused on occipital nerve blocks.[30] In a double-blind 
and randomized study, 50 patients with CEH were 
administered occipital nerve blocks and blockade 
of facial nerves effectively reduced the visual analog 
scale and total pain index scores by approximately 
50% from the baseline values at 2 weeks.[20]

The effect of the cervical region muscles on CEH has 
been shown previously, but the present study is the 
first to show the effectiveness of interfascial blocks 
of the cervical region muscle in CEH. We believe that 
our positive results may be due to several mecha-
nisms or the synergistic effect of multiple mecha-
nisms, including (a) inhibition of the trigger point, 
(b) blockade of the accessory nerve and adjacent 
sensory nerves, and (c) blockade of the greater oc-

cipital nerve in the area, where it travels under the 
trapezius muscle through spread of the injectate to 
the cephalad, and (d) release of the greater occipital 
nerve where it pierces the trapezius muscle fascia or 
itself through relaxation of the trapezius muscle.

The limitation of the present study is that it did not 
include a control group.

We suggest that an ultrasound-guided interfascial 
block of the trapezius muscle is effective for the 
treatment of CEH caused by muscle disorders. Fur-
ther studies are needed to support our results, and 
our study will guide further studies on the use of in-
terfascial blocks in CEH.
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