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ABSTRACT

Objective: The main objective of this study was to evaluate the effectiveness of dry needling and mulligan C1-C2 sustained natural apophyseal glides 
(SNAGs) in increasing pressure point threshold and reducing headache disability in patients with CGH.

Methods: This study was conducted on 150 patients. They were divided into three groups for the purpose of the study. Group A was referred to as 
the dry needling group. They were subjected to dry needling for treating the pain. Group B was the manual therapy group. The patients in this group 
were subjected to C1-C2 SNAGs. Group C was the combined group. Patients belonging to this group were given C1-C2 SNAGs along with dry needling.

Results: Statistical analysis paired t-test was used for comparison of the mean within every group where it showed significant improvement in all the 
parameter (p<0.05).

Conclusion: There was a consistent reduction in tenderness and improvement in disability of the patients belonging to all groups. However, Group C, 
where the patients were subjected to combined treatment, showed better results. Results of this study indicate that dry needling along with mulligan 
C1-C2 SNAGs is more beneficial in patients suffering from cervicogenic headaches.
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INTRODUCTION

Cervicogenic headache (CGH) was first described by Dr.  Sjaastad 
et al. in 1983 [1]. The pain arises from the upper cervical spine and is 
referred to one side of the head and/or face. Neck movement, awkward 
head position for a long time or any external pressure over the upper 
cervical or occipital regions on the side of pain worsens the condition 
and intensifies the pain (Chaibi and Russell, 2012). The International 
Headache Society (IHS) has declared CGH as a secondary type of 
headache [2]. The main cause of CGH is dysfunction in the upper cervical 
spine, and the mechanism of headache involves nociceptive structures 
such as the disks, upper cervical spinal nerves, facet joints, ganglia, 
muscles, and ligaments [3]. The prevalence of CGH in global population 
is 2.5–4.1% out of which females are more prone to this disease as the 
male to female ratio is 1:4 [4,5]. CGH represents a major health problem 
with tenderness and low quality of life [8]. Many studies have proved 
that patients with CGH represent a sever trigger point and low pressure 
point threshold (PPT) in cervical muscles [6,7].

Several invasive and non-invasive methods exist for treating the 
CGH  [19,20,22,26]. In spite of being a musculoskeletal disorder, very 
little focus is given on the muscle system. Dry needling has grown in 
popularity and it is a relatively unique part of physical therapy practice. 
Number of studies has suggested that dry needling is a very effective 
technique to manage the musculoskeletal disorder [5-7]. Several studies 
also support that mulligan’s C1-C2 sustained natural apophyseal glides 
(SNAGs) are a useful technique to reduce pain and improving range of 
motion [10-12]. Many studies suggested that multimodal treatment is 
more beneficial in neck disorder [8,9,20,21]. The main purpose of this 
study was to investigate the combined effects of C1-C2 SNAGs and dry 
needling in a patient with CGH in improving PPT and reducing headache 
disability.

METHODS

The study was a randomized clinical trial. All the necessary ethical 
clearances were obtained before starting the trial. All the subjects were 
evaluated at Lovely Professional University, Phagwara, Punjab. The 
study was conducted from February 2014 to December 2016. Criteria 
for inclusion were that the candidate can be of either gender; should 
be in the age category of 20–50 years and should fulfill the guidelines 
set by IHS (Bond and Kinslow, 2015). Exclusion criteria were: Cervical 
spine injury or surgery, congenital spinal deformity, participants 
younger than 20 or older than 50  years, cervical radiculopathy, the 
participants had experienced any recent trauma if suffering from 
dizzy spells, vertebral malignancy, vertebral-basilar insufficiency, bone 
infections, and fracture. Furthermore, participants who were taking 
anti-inflammatory or muscle relaxant medication and participants 
who did not sign the consent form were excluded. A  written consent 
was taken from all the patients before being subjected to any form 
of therapy. Then, they were divided into three categories: Group A, 
Group B, and Group C through lottery method.

Group A was given dry needling therapy; Group B was given manual 
therapy and patients in Group C were given a combination of both 
manual therapy and dry needling. Patients of all the groups were 
advised to take all the active range of motion exercises.

Outcome measurements were taken at the baseline. Further, 
these measurements were taken after a 6  week intervention 
period. Algometer  [25] was used to measure the PPT while SP-36 
questionnaire [23,24] was used for measuring the quality of life.

Manual therapy
The patients in the manual therapy group were given mulligan 
proposed C1-C2 SNAGS [26]. While providing manual therapy, the 
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patient was in a sitting position and therapist was standing at his or her 
side. The therapist then asked the patient to move his or her head in the 
painful direction. The patient’s head was stabilized by the forearm and 
the body of the therapist. The therapist then placed first three fingers 
around the base of the skull to hold it, and the little finger lay over the 
spinous process of C2 vertebra. Then, the lateral border of the thenar 
eminence of other hand was laid over the little finger of the first hand. 
Pressure was applied to the spinous process of C2 toward eyeball, and 
the skull remained stable while giving glide. The glide was maintained 
3 times per second, and the procedure was repeated 6–10 times [27].

Dry needling technique
A 15  mm acupuncture needle was used for suboccipital muscle and 
40  mm needle was used for paraspinal and trapezius muscle. All the 
necessary precautions were maintained before inserting the needle. 
Therapists wore hand gloves for all purposes. First, the treatment 
area was cleaned using an antiseptic liquid. This was followed by the 
identification of the trigger point through palpitation. The client was 
informed beforehand about the oncoming pinprick sensations, and 
then the needle was inserted into the muscle.

Statistical analysis
Data were analyses using SPSS, version 16.0. Paired t-test was used for 
comparison of pre- and post-values within the group. One-way ANOVA 
and Scheffe post hoc tests were used for between the group comparisons. 
Level of significance for this study was fixed at 5% (p<0.05).

Protocol for the present study
Fig. 1 shows a flowchart depicting all the different steps of this study.

RESULTS

A total of 150 subjects were analyzed. Table 1 summarizes the 
demographic information of all the patients’ indifferent groups. 
Furthermore, the comparison of PPT between Group  A and Group  C 
showed notable improvement (Table 2). Comparison of headache 
disability between the groups showed a significant difference in the 
patients of Group  C (Table 3). Results have shown that there was a 

significant change the condition of all the patients after the therapy as 
clearly shown in Table 3.

DISCUSSION

Evidence suggests that CGH is a multidimensional musculoskeletal 
disorder. Evidence suggests that nowadays the application of 
physiotherapy treatment has been changed [28]. The main aim of this 
study was to evaluate the additional benefits of dry needling along with 
manual therapy in patients suffering from CGH. The results have showed 
that there was a statistically significant improvement in all the groups in 
term of disability and PPT. However, post-intervention analysis showed 
that there were noteworthy improvements in disability, in Group  C. 
Furthermore, PPT improvement was observed in both the Groups  A 
and C, but not in the Group B. The PPT was found over the base of skull, 
paraspinal muscle (C5-C6 level), and in the trapezius muscle in all the 
groups.

The changes found in this study were as follows. Group A 0.5 kg/cm2 
in suboccipital region 0.52 kg/cm2 in C5-C6 region, 1.09 kg/cm2 over 
trapezius. In Group B 0.51 kg/cm2 in suboccipital region 0.04 kg/cm2 
in C5-C6 region, 0.1 kg/cm2 over trapezius. 0.69 kg/cm2 in suboccipital 
region 0.63 kg/cm2 in C5-C6 region, 1.55 kg/cm2 over trapezius.

This indicate that dry needling and dry needling combined with manual 
therapy have shown significant improvement in the condition of the 
patient. Pressure point was measured as the most painful trigger point 
area which was found out to be the suboccipital area, C5-C6 paraspinal 

Fig. 1: A flowchart depicting all the different steps of this study

Table 1: Demographic data of all the patients

Group N Age M W
Group A 39 38±9 11 28
Group B 38 37±9 13 25
Group C 37 36±8 13 24
Total 114 37±8 37 77
The values are depicted as mean value±SD; N: Number of patient, M: Men, 
W: Women. SD: Standard deviation
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area, and over trapezius muscle. All most all the three points depicted 
substantial improvement. This result obtained could be because of 
intramuscular mechanical pressure resulting from the insertion of 
needle. The mechanism behind this could be due to increased blood flow 
and stimulation of the nociceptive substances, as evident, by a number 
of experiments conducted by researchers all over the world [9-12].

It may also stimulate A δ fibers and activate inhibitory pain gate 
mechanism [13]. In addition, reactive hyperemia might occur after 
needle insertion and may reduce muscle spasm due to spinal reflex 
mechanism [14]. This result agree with another study which was 
conducted by Ziaeifar et al., who observed that dry needling produces 
significant improvement in PPT for subjects with myofascial trigger 
point in upper trapezius muscles [16]. Another study conducted by 
Llamas-Ramos et al. suggested that trigger point dry needling and 
trigger point manual therapy are similarly effective on PPT in a patient 
with chronic mechanical neck pain [15]. A  randomized clinical trial 
also reported increased PPT after dry needling in patients with acute 
mechanical neck pain [17].

The significant improvement of headache disability shown in combined 
group in post-intervention analysis has not been observed in the 
other two groups. Post-intervention measurement exhibited 36-point 
changes in Group-A and 35-point changes in Group B. However, the 
maximum changes were seen in Group C, i.e., 47 points. There is a lack 
of evidence for reduction of headache disability in physical therapy 
intervention. A study conducted by Bond et al. in 2015 showed 28-point 
changes after four sessions of dry needling (over 2 weeks) in patients 
having occipital neuralgia [18]. The outcome of this study agrees with 
our observations.

Limitations of the study
Limitations included the short duration of therapy. The age criteria, 
which were set at 20–50 years, served as another limitation.

CONCLUSION

The present study has shown that all three treatment groups (Group A, 
Group B, and Group C) have experienced beneficial effects after being 
subjected to treatment for CGH. However, Group C showed significantly 
more improvement in increasing PPT and decreasing the HDI in 

patients. Hence, the combined intervention of manual therapy and dry 
needling is recommended as a more effective and suitable method for 
treating CGH among patients.
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