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M) Check for updates

The association between mandibular position to cervical spine and internal
jugular vein diameters in upright position. Have we been ignoring critical

generators of head and neck pathology?

I (LZL) recently visited The Hauser Neck Center and
observed the work of Dr Ross Hauser. He showed me
a simple way that he determines if he as a physician
needs to refer patients to a myofunctional therapist and/
or a dentist and possibly utilize an oral appliance in the
care of his patients. He and his team take internal
jugular vein measurements utilizing ultrasound in var-
ious positions including supine and upright, as well as
various neck and mandibular positions. This informa-
tion, along with digital motion x-ray of the patient’s
cervical spine and upright cone beam CT scan, is used
to figure out which of four different structural condi-
tions are likely causing the patient’s varied symptoms
which can include migraine headaches, head pressure,
tinnitus, vertigo, dizziness, and a host of others
(Figure 1). When a breakdown of the cervical curve or
instability is found, cervical curve correction exercises,
lifestyle modification (elevated computer screen), and
prolotherapy to the cervical spine are prescribed. If
testing reveals an elongated styloid, the patient is pro-
vided with a surgical referral for a potential styloidect-
omy. If internal jugular vein compression is revealed
because of a mandibular positioning issue, then an oral

appliance and referral to a myofunctional/orofacial pain
dentist are recommended.

For many years, most healthcare providers - includ-
ing the dental and physical therapy communities - have
primarily looked at the bite and head posture about how
mandibular muscle balance and vector forces affect the
cervical spine [1]. Many clinicians are aware that the
mandible and cervical postures are recognized as factors
that diminish upper pharyngeal airway space that can
affect sleep breathing pathology [2,3]. Perhaps what
needs to be more appreciated is that this same space
that is being narrowed contains the carotid sheath, and
more specifically, the main drainage ports of the human
veins: the internal jugular veins (IJV) (Figure 2).

The IJVs, also within the carotid sheath, exit the
jugular foramen and run adjacent to the anterior border
of the cervical vertebral bodies (especially the atlas) as
fluid drains from the brain. Normal IJV cross-sectional
area is 100 mm? in the supine position and normally
collapses to about 25 mm? in diameter in the upright
position because of negative pressure in the thoracic
cavity with respiration [4-6]. This IJV collapse increases
cerebral pressure, helping maintain intracranial pres-
sure in the upright position [7]. The IJV cross-
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Figure 1. The four main structural issues that cause internal jugular vein compression.
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Figure 2. Area of carotid sheath structures including the internal jugular veins and vagus nerve that lie between the mandible and

upper cervical spine.

sectional area is easily measured under ultrasound in the
neutral mandibular position and protrusion.

Internal jugular venous compression is quite common
and is one of the causes of chronic cerebrospinal venous
insufficiency [8]. In a study of 108 consecutive patients
undergoing CT angiography for presumed arterial obstruc-
tion, 50% of them had IJV compression and 93% of the
compressions were at the level of C1 [9]. Jugular venous
outflow compromise is associated with many symptoms
and can cause intracranial hypertension, whose classic

headache, migraine, nausea, vomiting, visual loss, and 6
cranial nerve palsy, as well as swallowing difficulties, brain
fog, photophobia, pulsatile tinnitus, and vertigo [10,11].
Intracranial pressure is normally kept in a very narrow
range of 5-15 mmHg, with intracranial hypertension being
a pressure greater than 20 mmHg. Intracranial hyperten-
sion is simply hypertension of the brain.

At any one time, most of the volume of blood in the
brain is in the venous system, trying to get out [12]. While
32 quarts of fluids flow through the brain each day, 70-

symptoms include head pressure,

Figure 3. Ultrasoundimages of the Internal Jugular Vein (1JV)

lightheadedness,

80% of it is contained in the brain’s venous system. In 94%

High-resolution ultrasound
measurements of internal jugular vein
(V) cross sectional area (CSA) in
upright position with different
mandibular positions.

A. Neutral. (JV 7.6 mm?)
B. Protrusion. (JV 22.5 mm?)

C. Tongue tip up on roof of the mouth.
(BV 15.3mm?)

The JV cross-sectional area
measurements about tripled with
mandibular protrusion and doubled
with tongue tip up rather than lying flat
in the mouth.
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Figure 4. UprightConebeam Image demonstrating change in Mandibular-Axis (C2) distance(MAD) with mandibular protrusion. A and
B mandible in natural normalocclusion. C and D, Mandible protruded. A and C are 3-Dreconstruction images in sagittal plane. B and D
are axial images atthe level of the axis. There is significant increase in theMandibular-Axis distance (arrows) in mandibular protrusion
comparedto neutral normal occlusal position. In this patient the right MADincreased from 4.97 to 9.45mm and the left side from 3.15
to 10.84mm.lt is tis increase in distance that gives more for the jugular vain(and other structures in the carotid sheath) to transverse).

Right JVTRUPA  6.6mm2
Right IJVTRUPc  12.4mm

Right IJVTRUPA 58.6mm2
Right L)V TRUPc  32.6mm

JAW FORWARD
S —

Figure 5. Ultrasoundimages of the carotid sheath with different positions and the patientin the upright position. A. Neutral mandible
mouth closed. B.Mandible protruded. In this patient, the internal jugular vain (UV)showed a dramatic increase in cross-sectional area

with mandibleprotrusion.

of healthy people, the IJV is the main venous system
through which blood exits the brain, with 6% of people
draining less than one-third of the brain through the IJV
[13]. When the IJV is blocked by ligamentous upper cer-
vical instability, especially in the upright position (for
example, if C1 is unstable and sliding too far forward,
compressing the IJV), the brain drains via vertebral veins,
external jugular veins, as well as the deep cervical veins and
lymphatics [14,15].

While there are many known causes of IJV com-
pression, one that needs more study and attention is
mandibular position. In some patients, the change
in internal jugular vein cross-sectional diameters
can be dramatic (Figure 3). The key measurement
from upright cone beam CT scans that Dr Hauser
and his team found is the mandibular axis distance,
which is the smallest distance between the posterior

mandible and C2 vertebra (axis) (Figure 4). The
increase in this distance can be easily appreciated
with mandibular protrusion (Figure 5, ultrasound
images from patient in Figure 4).

Dentists and therapists that treat head and neck
posture, who change maxillary, mandibular, and cervi-
cal biomechanics, are likely obtaining some of their
therapeutic effects by improving carotid sheath com-
pression and thereby affecting not just vagus nerve
function, but also brain health, by opening up the jugu-
lar veins. Could it be that by treating the compromised
airway and TM]J related pathology, with anterior repo-
sitioning appliances we are actually affecting fluid flow
into and out of the brain by opening the carotid sheath?
It could explain how systemic health problems includ-
ing migraine, headaches, gastrointestinal symptoms,
fibromyalgic pains, chronic fatigue, brain fog, and
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temporomandibular dysfunction symptoms improve
with oral appliances and myofunctional therapies.
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