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Abstract

Headaches are widespread in Western Society; they affect approximately 50% of the adult population in the United States. Headaches can present with a variety of
clinical and regional symptoms. Although a headache disorder classification system exists, clinical experience has identified various overlapping causes for headaches.
It remains clinically challenging to identify the exact etiology causing headaches. For example, the underlying mechanism of cervicogenic headaches remains elusive,
but the upper cervical spine plays a key role. Abnormal upper cervical movement patterns, in combination with muscular dysfunctions, are a possible contributing factor
to headaches. The upper vertebral spinal nerves C0-C3 have been correlated with cervicogenic headaches. It has been established that biomechanical dysfunction of the
upper cervical spine can contribute to neck pain. The atlas plays a key role in the biomechanical dysfunction in the upper cervical spine. Previously, it has been identified
that the relative position of the atlas to the axis correlates with headaches.

Additionally, it has been demonstrated that an extended contraction of the homolateral obliquus capitis inferior muscles can result in positional default rotation of
the atlas. As managing headaches remains multimodal and challenging, there is enough evidence to support the inclusion of the upper cervical spine to normalize joint
position, joint mobility, muscle tonicity, and upright positioning. When recognizing the “upper cervical syndrome” and addressing the functioning of the atlas, clinical
outcomes will improve for those treating patients with headaches.

Introduction

Headaches are prevalent in Western Society; they affect
approximately 50% of the adult population in the United
States. Headaches can cause various clinical symptoms,
such as nausea, pain, light and sound sensitivity, and
increased muscle tension. Headaches often result in reduced
individual productivity, causing a direct economic burden.
The International Headache Society has provided clinicians
with a classification system, which may help identify the type
of headache disorder that could be present [1]. Typically, the
classification is based on the location of the primary cause of
the headache. This location is either inside or outside the head.
This dualism of classifying headache disorders may result in
a one-sided treatment intervention. Individuals suffering

from headaches are typically managed by various providers,
such as general practitioners, neurologists, interventional
pain specialists, chiropractors, and physical therapists. These
providers base their intervention on the classification of the
headache at hand.

Despite the headache disorder classification system, clinical
experience has revealed that patients commonly present with
various overlapping causes for their headache presentation. A
multidimensional and multidisciplinary approach to managing
headaches is needed; however, this should be based on current
evidence identifying causalgia and managing the patient with
that in mind instead of simple classification. When looking
closer at headaches caused by a source outside the head, the
cervicogenic headache type is most common. This type of
headache is typically manageable without medicinal regimens
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or interventional pain management. The International
Headache Society defined cervicogenic headaches as a
“headache caused by a disorder of the cervical spine and its
component bony, disc and soft tissue elements, usually but
not invariably accompanied by neck pain” by the International
Headache Society [1]. The prevalence of cervicogenic headaches
is about 15% of all headaches. About 4% of the adult population
is experiencing the cervicogenic headache at any given time
[2-4].

The exact underlying mechanism of cervicogenic headaches
remains elusive. However, the upper cervical spine plays a key
role [5]. Therefore, the current pharmacological and non-
pharmacological intervention management strategies and
their long-term effects must be called into question. Over the
last ten years, societal norms have changed. Today, more and
more adults are using computers for prolonged periods in the
workforce or while working from home. Being in an unsupported
upright position can contribute to an increase in pain in the
neck. It takes only sixty minutes of poor posture behind a
computer screen to develop neck pain [6]. Upper cervical
posture is an essential factor influencing the functioning of
the upper cervical spine and should be related to any primary
or secondary headache presentation. Clinically, providers can
quickly evaluate upright posture using the craniovertebral
angle, especially without a later cervical radiograph [7,8].

The upper cervical spine is consistently identified as a
causative factor for cervicogenic headaches. Several structures
could play a role. There are the (non-pathological) anatomical
structures of both the vertebra and concurrent disc that are not
typically identified as contributing factors. The upper vertebral
spinal nerves Co-C3 have been correlated with cervicogenic
headaches. Anatomical dissections displayed a direct
relationship between the trigeminal nerve and spinal nerves
C1 through C3 [9,10]. In the trigeminocervical ganglion, the
dorsal horns of the upper cervical spine synapses within the
trigeminocervical nuclei. This pathway would allow nociceptive
signals from the cervical spine to converge onto the forehead
and face. Interventional pain management with a focus on the
C1-C3 nerve roots in the vertebral foramen has shown short-
term benefits in both reducing neck pain and headache intensity
[11]. It is clear that biomechanical dysfunction of the upper
cervical spine can contribute to neck pain. Abnormal upper
cervical movement patterns, in combination with muscular
dysfunctions, have been identified as a possible contributing
factor for cervicogenic headaches [5].

More recently, direct collagenous tissue connections
between the outside layer of the dura and the nuchal ligament
have been demonstrated [12]. Similar fascial myodural
connections between the rectus capitis posterior minor, rectus
capitis posterior major, and the obliquus capitis inferior with
the dura exist (Figure 1) [13,14]. These myodural bridges imply
that the cervical bony position and movement of the upper
cervical spine can result in neuro-tension. Positive neural
tension testing is often found when treating patients with
cervicogenic headaches [15-17]. Functional movement of the
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upper cervical spine primarily depends on the position and
movement of the atlas. About fifty percent of the rotational
movement of the neck is carried out in the atlantoaxial joint
[18]. The position of the atlas relative to the axis correlates
with headaches [18-20]. The suboccipital muscles, especially
contraction of the obliquus capitis inferior muscles, will result
in homolateral rotation of the atlas relative to the axis.

It has been demonstrated that an extended contraction of
the homolateral obliquus capitis inferior muscles can result
in the rotation of the atlas in a left rotational positional
default position of the atlas [19,20]. The simulated effect of
atlas movement on the spinal cord can be seen in dissection
Figures 2-4. Figure 2 is representative of the neutral cervical
position. Figures 3 and 4 demonstrate the rotation of the atlas
performed manually in the transverse plane. The concept
of neural tension with atlas movement can be noted as a
significant shift of the spinal cord within the dural sac toward
the side of rotation. These dissection figures support the notion
that muscle contractions and or muscle hypertrophy of the
suboccipital muscles could result in dural tensioning. However,
dural tension in the cervical spine might not contribute much
to nociception. The cranial dura certainly does have a rich
innervation of pain-sensitive nerve fibers [21]. It has been

Figure 1: Midsagittal dissection demonstrating the myodural bridge between C1-2.
The white arrow indicates the dural connection.

Figure 2: The neutral position of the atlas and it can be seen that the spinal cord is

symmetrical positioned in the dural sack. Red arrows indicate this position.
019
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Figure 3: Left rotation of atlas. The red arrow represents the movement of the atlas
to the left, relative to the atlas and tension can be seen in the tissues on the right in

the vertebra canal.

Figure 4: Right rotation of atlas. The red arrow represents the movement of the

atlas to the right relative to the atlas, and tension can be seen in the tissues on the
left in the vertebra canal.

identified that the cranial dura contributes to the development
of headaches when sensitization is present [22]. This concurs
with the fact that subjects with headaches typically report a
worsening I intensity with different cervical positions such as
forward bend or looking up.

In conclusion, there are multiple reasons why an individual
could develop headaches. It appears that no matter what
headache classification is used, most individuals in Western
society have poor positional awareness and poor upright
posture, combined with abnormal suboccipital muscle tonicity
and poor movement patterns in the upper cervical spine. As
managing headaches remains multimodal and challenging,
there is enough evidence to support the inclusion of the upper
cervical spine to normalize joint position and mobility, muscle
tonicity, and upright positioning.
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