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Myalgic encephalomyelitis (ME) is one of medicine’s grand mysteries. Its etiology is not 
known, and patients afflicted are rarely documented to recover from their ailment. Its 
diffuse presentation includes many symptoms, which implies that ME is actually an 
“umbrella diagnosis” for several underlying problems. 

One of the problems with the ME diagnosis is that its symptoms are often compatible 
with those of migraines, fibromyalgia, and intracranial hypertension. Global 
“tenderness” (diffuse and idiopathic myofascial pain), frequent headaches with or 
without visual impairment, severe fatigue, orthostatic dysfunction (such as postural 
orthostatic tachycardia syndrome (POTS)), cognitive impairment which especially may 
affect memory, dysarthria, frequent illness, and more (Carruthers 2003, 2011; Fukuda 
1994; Jason 2010; NICE, 2007). Could it be that several underlying problems are 
clustering into ME? 

Although this is a short article, the aim here is to demonstrate the potential of 
biomechanical factors which may derange cerebral function. 

NB: THIS ARTICLE IS FOR EDUCATIONAL PURPOSES ONLY 

A logical mechanism and potential cause of ME? 
Having examined many patients with ME, my impression is that they are actually 
suffering from multiple problems whose symptoms are generally diffuse and hard to 
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pinpoint. For example, I have not seen one patient with ME who did not test positive for 
thoracic outlet syndrome (TOS) using Selmonosky’s diagnostic triad (Selmonosky 1982, 
2002, 2008). Further, many ME patients have proven venous obstruction, especially at 
the atlantostyloid interval (Higgins 2015), and are reported to have high intracranial 
pressures (Higgins 2017, Hulens 2018). Higgins (2017) claim that the symptoms in 
patients with idiopathic intracranial hypertension are largely compatible to those of ME, 
and they postulate that ME, in reality, may be an early symptom of raised intracranial 
pressures (ICP). It is well known that increased ICP is associated with fatigue. There is 
also a high prevalence of anxiety and depression in ME patients (Daniels 2017), and as 
I’ve written about before, patients with anxiety tend to brace themselves (Article: 
Involuntary muscle clenchers), which also increases ICP, exacerbating the underlying 
problem. 

As I’ve written about before, and I am also currently working on a scientific paper on the 
topic, TOS may cause cerebral hyperperfusion (Larsen 2018c; Article: Vertigo). Distal 
subclavian artery compression, also in the absence of conspicuous brachial ischemia 
(“arterial TOS”), will cause the blood that is prevented from entering the brachium to 
redirect and be forced into the nearest vessels, i.e. the vertebral and carotid arteries 
which supply the brain. It is known that patients with ME have cold hands (Nacul 
2011b) and low blood pressures [especially during ambulation] (Newton 2009), which is 
exactly what happens when there is distal subclavian compression. This may saturate 
the arterial system and contribute to intracranial hypertension (ICH). As the subclavian 
artery compresses due to TOS, the brachial plexus may as well, potentially causing 
diffuse pains in the chest, upper back, and arms, in addition to [the potential presence 
of] fatigue, visual impairment, migraines, and dizziness. It is my experience that 
“vertebrocarotid hyperperfusion” is an occult but common sequela of TOS, explaining its 
common presence in patients with seemingly cephalogenic problems. Longstanding ICH 
may frequently cause spontaneous cerebrospinal fluid leaks (Osborn’s brain 2nd ed., 
2017), offering an explanation as to why many of these patients develop sudden 
orthostatic incompetence. 

We suggest, therefore, that incomplete forms of idiopathic intracranial hypertension 
are not subclinical and irrelevant but clinically important and numerically significant, 
and may manifest as chronic fatigue syndrome. Unknown, of course, is what 
proportion of patients with chronic fatigue syndrome might represent a variant of IIH 
but it could be substantial [12], [13]. In which case IIH and an unknown but potentially 
significant number of cases of chronic fatigue syndrome could be considered as 
different expressions of the same disorder of intracranial pressure, essentially part of 
a spectrum in which IIH in full would represent the least common and most extreme 
disturbance while incomplete forms, including IIH without papilledema and chronic 
fatigue syndrome, represent the less severe but more common. – Higgins et al., 2017 

Fig. 1: Ultrasound showing pyramidic systolic peaks with decreased diastolic flow due to 
cerebrovascular saturation and venous congestion in patient with TOS and ME. He also 
has bilateral IJV obstruction. Severe carotid rigidity and fullness were noted upon 
palpation, although the patient was only 25 years old. The heart rate is falsened by the 
dicrotic notch. 
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Many of these patients have very poor cervical and thoracic postures. This is a known 
finding in TOS patients (Telford 1948, Swift 1984, Selmonosky 2002, Larsen 2018b) as 
well. Poor postures may stability impairment of the upper cervical spine, contributing to 
facet joint misalignments (Goel 2011; 2015; Riascos 2015; Larsen 2018c). Now, facet 
joint subluxation at the atlanto-occipital junction, a controversial but real problem, may 
cause compression of the internal jugular veins (IJV) (Larsen 2018c). Compression at 
this interval has been noted by many authors (Seoane 1999, Gweon 2011, Dashti 2012, 
Jayaraman 2012, Higgins 2015). Seoane (1999) also noted that the IJV compression 
may be positional, e.g. increasing with rotation or extension of the neck. I noted the 
same, in my 2018 study linked above. Now, if a patient has both TOS and blocked IJVs, 
this would involve various degrees of arterial hyperperfusion simultaneous with 
impaired venous drainage – a very unfortunate tandem that is likely to cause significant 
ICH. 

If there is bilateral [internal jugular] venous obstruction or obstruction of the dominant 
sinus, cerebral hypoperfusion may occur, as not enough fresh blood is able to enter the 
head due to saturation (Ferro 2003, Masuhr 2006). In very serious circumstances 
(usually in cerebral thrombosis), brain ischemia with infarct may take place. Generally, 
however, e.g. with biomechanical venous obstruction, there will be borderline cerebral 
hypoxia which causes [severe] fatigue, memory loss, dizziness, depression, lethargy, 
nausea, migraines, visual impairment, etc. (Higgins 2015) 

Fig. 2: Patient with chronic migraines and ME. Bilateral C1 subluxation and IJV 
obstruction 
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Fig. 3: Significant atlanto-occipital facet subluxation in another patient 

 

Many patients will not have abnormal lumbar puncture opening pressures (Higgins 
2015, 2019; Larsen 2018b; Mokri 1997; Schievink 2011, Suh & Kim 2013, Higgins 2013, 
Clark 1994, Abdelfatah 2017), possibly due to compensatory CSF leakage (Osborn’s 
brain 2nd ed. 2017, Higgins 2015). Unilateral IJV blockage may also be symptomatic, 
especially if the dominant transverse sinus is obstructed (Cumurciuc 2005; Hyun-Ah 
Kim 2008; Karaman 2009, Thandra 2015; Zhou 2018), or if there is co-presence of TOS. 
The best diagnostic criteria for increased ICP is dilation of the optic nerve sheaths, 
which seems to be present even if the patient has a suspected leak or normal pressures 
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upon lumbar puncture. A systematic review and meta-analysis (Geeraerts 2008) states 
that optic nerve sheath diameter (ONSD) above 5,7 mm highly suggests aberrant ICP. 
ONSD is not always well visualized on MRI due to high slice thicknesses, but may easily 
be detected with ultrasound (or MRI with narrower slice thickness) 

Fig. 4: Patient with TOS, chronic fatigue syndrome as well as light sensitivity (no 
migraines nor headaches), with severely distended optic nerve sheaths. 

 

Fig. 5: Right eye of the same patient. 
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Fig. 5: Also the same patient. An absence of flow in the left IJV. Right IJV had excess 
[compensatory] flow of 600ml/min. 
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Longstanding poor cervical postures will also negatively impact the cervical muscles, 
resulting in nerve entrapment neuropathies, sometimes affecting the autonomic nervous 
system. Thoracic outlet syndrome, for one, involves entrapment of the brachial plexus. 
The brachial plexus has autonomic components to it, but it also directly anastomoses 
with the sympathetic chain. Further, the vagus nerve traverses between the scalenus 
anticus and sternocleidomastoid muscles. There are several reports of TOS causing 
dysfunction of the autonomic system (Urschel 2007, 2010; Aralasmak 2010, Yamagami 
1994, Shreeve 2011, Sanders 2007). Moreover, between the longus capitis and alar fascia 
of the upper neck traverses the cervical sympathetic chain (Civelek et al., 2008), and its 
ganglia also reside there. 

 

Severe weakness of the longus capitis, again due to poor posture, may cause entrapment 
of these nerves and result in dysfunction. The cervical ganglia innervates the carotid and 
vertebral arteries, and also directly anastomosis with the glossopharyngeal nerve which 
innervates the carotid sinus (Porzionato 2019), the latter a key component of cerebral 
autoregulation. Irritation of the sympathetic chain may induce cerebral vasoconstriction 
and thus raises blood pressure (Tameem 2013). This will greatly exacerbate 
cerebrovascular hypertension in the co-presence of TOS. Further, the superior cervical 
ganglion, its dysfunction that is, has been implicated in tinnitus, visual and vestibular 
disorders, such as Meniere’s disease (Franz 1998, McDougal 2015, Garnett Passe 
“Sympathectomy in Relation to Meniere’s Disease, Nerve Deafness and Tinnitus“). 
Tremendous weakness of these muscles are common in ME patients, and reproduction 
& exacerbation of symptoms generally occur upon strengthening, confirming their 
association. For instance, I have seen strengthening exercises for the longus capitis 
severely affect POTS patients, exacerbating upright tachycardia even when using 
antagonistic medicine (thus ME patients must be extremely careful when initiating 



these corrective exercises). I postulate that entrapment of these nerves may derange the 
cerebrovascular autoregulative system. 

 

What about the many reports of immune system impairment in these patients? I think it 
is misunderstood. A chronic state of fatigue will also cause immune weakness in 
generally healthy individuals. For example, it is known that athletes who overtrain also 
develop immune system weakness (Hackney 2012, 2015; Teixeira Guimarães 2017). It is 
also known that general overworking, stress etc. will negatively affect the immune 
system. Thus I postulate that the immune reactions seen in ME patients may not be ME 
specific symptoms, but typical symptoms of living in a state of chronic exhaustion. 

Barometrically influenced 

A common report from patients with ME is that their condition improves when they 
visit warmer countries or in higher barometric pressures (Bested & Marshall, 2015), 
meaning that they worsen when it’s cold and rainy. Many migraine patients report the 
same (Hoffman 2011; 2015), as do fibromyalgia patients (Bossema 2013), and those 
afflicted with vertigo (Saeed & Omari, 2016). 
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Although not all ME patients have migraines (it must be stated that clinically, raised ICP 
and migraines are indistinguishable! – Mathew 1996, Wang 1998, Vieira 2008, Sina 
2017), there is some evidence which may help in explaining this phenomenon. As I’ve 
written about before (in my migraine article), I strongly consider migraines to be 
vasculogenic, mainly caused by cerebrovascular congestion (CVC). CVC involves forced 
dilation of the parenchymal vessels, activating the trigeminovascular response which is 
thought to trigger the attacks (Gooriah 2015). When the weather changes for the worse, 
barometric pressures reduce, and this may induce peripheral vasoconstriction (Sato 
2003) and cerebral vasodilation (Okuma 2015). Peripheral resistance causes more blood 
to be forced into the already congested cerebrovascular system, increasing ICP and 
triggering/worsening migraines. This gentle increase in ICP is too small to affect a 
healthy individual; the reason it affects ME patients is, in my impression, because they 
were already on the edge of the knife, and is thus, functionally, the “last drop”. 

This cerebrovascular effect induced by barometric alterations, seen in the light of what I 
propose in this article, may explain why so many ME patients prefer warmer climates. 

The pain course of subjects suffering from migraine is influenced by weather 
conditions (14, 15). Possible mechanisms underlying such relationship have been 
investigated in animal models, where changes in atmospheric pressure and 
temperature were found to be linked to peripheral vasoconstriction, a local increase in 
algesic substances and adrenaline with a general decrease in central and peripheral 
sensory pain thresholds (16). … It was found that a low-pressure environment worsens 
pain by promoting the sympathetic activity, which in turn causes local 
vasoconstriction and ischaemia (25). Low-temperature increases pain through still 
unclear mechanisms, which include an increase in blood pressure, heart rate and 
noradrenaline levels (16). A cold environment may also favour the release of 
peripheral mediators, thus inducing vasoconstriction, local ischaemia and promoting 
the release of algesic substances by non-neuronal cells (16). – Cioffi et al., 2017 

Barometric pressure change can be one of the exacerbating factors of migraine 
headaches. – Kimoto et al., 2011 

The onset of an attack as well as high headache intensity was associated with lower 
temperature and higher humidity. Our data indicate that a subgroup of migraineurs is 
highly sensitive to changes of certain weather components – Hoffmann et al., 2011 

Small decreases of 6–10 hPa relative to the standard atmospheric pressure of 1013 hPa 
induced migraine attacks most frequently in patients with migraine. … This is 
consistent with the idea that small atmospheric changes trigger migraine via the 
following mechanism (Welch et al. 1993; Lauritzen 1994; Lance et al. 1983; Silberstein 
and Silberstein 1990): (1) first, a small decrease in barometric pressure causes 
dilatation of cerebral blood vessels, leading to serotonin release from platelets, (2) 
increased levels of blood serotonin induce vasoconstriction and the onset of aura, and 
(3) finally, the subsequent decrease of serotonin causes rapid dilatation of cerebral 
blood vessels, thereby triggering migraine. This is consistent with the common 
observation that the temporary decrease in cerebral blood flow during CSD is caused 
by constriction of both the superficial and parenchymal blood vessels, whereas the 
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post-CSD rise in cerebral blood flow is primarily related to the dilatation of 
parenchymal blood vessels. – Okuma et al., 2015 

The most common trigger factors experienced by the patients were weather (82.5%), 
stress (66.7%), menstruation (51.4%) and relaxation after stress (50%). – Wöber et al., 
2006 

The highest frequencies of weather-related symptoms were reported in … Germany 
were headache/migraine (61%), lethargy (47%), sleep disturbances (46%), fatigue 
(42%), joint pain (40%), irritation (31%), depression (27%), vertigo (26%), 
concentration problems (26%) and scar pain (23%). … In Germany 32% of the 
weather-sensitive subjects reported themselves to be unable to do their regular work 
because of weather-related symptoms at least once in the previous year, and 22% of 
them several times. – Mackensen et al., 2005 

Psychological factors 

As stated, ME has been associated with stress and anxiety (Daniels 2017). What is the 
mechanism of impairment? A common tendency of people who are very stressed, 
scared, anxious etc., is that they hold their breaths and brace their bodies. I call this 
phenomenon “global involuntary clenching strategy” (GICS), where the patient is more 
or less constantly creating valsalva maneuver due to an inability to handle stress. 
Constant valsalva will cause increased intracranial pressures as well as muscle 
imbalances, and may therefore be directly linked to ME dysfunctions and not merely an 
amplifying factor. 

This bracing strategy is very common. I frequently find it in TOS patients, especially 
patients with TOS who do not have a logical explanation (e.g. whiplash) for their 
condition. It is also present in most patients with lumbar plexus compression syndrome 
and vestibular disorders. I will not elaborate upon this topic here, but rather you can 
read about it in my GICS article. 

In conclusion 

It is my impression that myalgic encephalomyelitis is an umbrella diagnosis covering 
several subproblems. I have not seen a patient with “ME” who did not have thoracic 
outlet syndrome based on Selmonosky’s diagnostic triad criteria of diagnosis. TOS 
causes (one or more of the following) cerebrovascular hyperperfusion and thus 
congestion, arm, chest, neck and chest pain. It has also been implicated in 
dysautonomia. Its symptoms are often nonspecific and difficult to pinpoint, and its 
presentation may vary from patient to patient. The co-presence of internal jugular vein 
stenosis may greatly impair cerebral blood drainage, thus increasing congestion and 
intracranial pressures, worsening the situation. Longstanding intracranial hypertension 
may cause spontaneous CSF leaks and concomitant orthostatic incompetence. 

Poor weather may add to this by causing peripheral vasodilation, mimicking the 
Cushing effect, as it forces more blood into the [already congested] head, making the 
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patient worse. Stress and anxiety may cause the patient to “brace themselves”, once 
again further worsening muscle imbalances, posture, and intracranial pressure. 

Treatment of ME must, therefore, be multifactorial. Stress and especially global bracing 
must be removed as soon as possible. A suggested approach is detailed in my GICS 
article, linked above. Further, posture must be optimized, especially paying attention to 
the thoracic outlet and the upper cervical spine, as problems here may directly affect 
cerebral blood flow and ICP, whose aberrancies I believe to be the main drivers of 
myalgic encephalomyelitis. 

I have written about specific mechanisms and treatment of the neck, jaw, pelvis etc so 
many times. Please confer with my other articles with regards to specific diagnosis and 
treatment. The point of this article was to detail mechanisms which may lead to ME. 
There is not “one ME treatment”, but rather treatments for upper cervical dysfunction, 
thoracic outlet syndrome, raised ICP, etc., which in turn may ameliorate the ME 
symptoms. 

Although complex, the good news is that most of these conditions are treatable, but 
please be very careful when initiating exercises for this condition, as patients with ME 
tend to have very poor tolerances. It takes time. Below I have provided free reading 
material which explains these mechanisms, diagnoses and treatment strategies quite 
thoroughly: 

 https://treningogrehab.no/atlas-joint-instability-causes-consequences-
solutions/ 

 https://treningogrehab.no/multifactorial-causes-solutions-chronic-neck-
pain/ 

 https://treningogrehab.no/treating-migraine-headaches-addressing-atlas-
thoracic-outlet/ 

 https://treningogrehab.no/how-truly-treat-thoracic-outlet-syndrome/ 

 https://treningogrehab.no/association-tinnitus-neck-tmj/ 

 https://treningogrehab.no/vestibular-impairment-and-its-association-to-the-
neck-and-tmj/ 

 https://treningogrehab.no/true-cause-solution-temporomandibular-
dysfunction-tmd/ 

 https://treningogrehab.no/identify-treat-lumbar-plexus-compression-
syndrome-lpcs/ 
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