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Abstract

Background—Clinical similarities between chronic fatigue syndrome and idiopathic intracranial 

hypertension, supported by measurements of intracranial pressure, invite suggestions that they 

may be connected, the first representing a mild version of the second. Yet, if this is to be the basis 

for a structural explanation for chronic fatigue syndrome, it already seems incomplete, failing to 

explain cases where disability seems disproportionate. Is there some other confounding variable?

Purpose—To refine, in this theoretical paper, an earlier model connecting chronic fatigue 

syndrome with idiopathic intracranial hypertension to allow for a cerebrospinal fluid (CSF) leak.

Model—In this model, the primary structural problem is acquired obstruction to cranial venous 

outflow. This obstruction can take different forms, may be intermittent and subtle, and even be 

mistaken for normal venous anatomy, yet would be the driving force behind a tendency towards 

increased intracranial pressure. This chronic elevation of intracranial pressure stresses the dural 

membrane maintaining the integrity of the subarachnoid space, which can rupture at a weak 

point, allowing CSF to leak away and intracranial pressure to fall. The clinical manifestation 

of this disorder is the product of the severity of cranial venous outflow compromise and of 

the competing forces on intracranial pressure. In some instances, a CSF leak will mitigate the 
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effects of venous compromise, in others it will compound it, producing a disease spectrum 

ranging through idiopathic intracranial hypertension, chronic fatigue syndrome, fibromyalgia, and 

spontaneous intracranial hypotension.

Conclusion—In chronic fatigue syndrome a normal intracranial pressure does not exclude 

significant physiological disturbance.
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Chronic fatigue syndrome; idiopathic intracranial hypertension; spontaneous intracranial 
hypotension; cerebrospinal fluid leak; cranial venous outflow obstruction

Introduction

In folklore, and often observed by healthcare providers, is that patients attempting to 

diagnose their own unexplained symptoms, find resonance with a wide range of diagnoses. 

Conventional wisdom puts this down to the power of suggestion. But are these patients 

really so easily led? Many unexplained medical conditions have multiple overlapping 

symptoms, including symptoms that seem unaccountably peculiar. Might some of them 

simply be different manifestations of the same underlying problem? We have explored this 

idea with respect to chronic fatigue syndrome and idiopathic intracranial hypertension (IIH), 

with results that seem to indicate the first as a mild form of the second [1,2]. More recently 

another group has found similar with fibromyalgia [3]. Though open to debate [4], a third 

group has now recorded dilatation of the optic nerve sheaths and descent of the cerebellar 

tonsils on MRI as evidence of raised intracranial pressure in a large majority of patients with 

myalgic encephalomyelitis/chronic fatigue syndrome [5].

Some patients with chronic fatigue or fibromyalgia, however, are so severely affected, that it 

is difficult to conceive of their condition as the mild form of any illness. This paper refines a 

model developed in earlier work to take account of these observations [6].

Idiopathic intracranial hypertension and chronic fatigue syndrome

Chronic fatigue syndrome is a condition of unknown cause, characterised by disabling 

lethargy, which develops spontaneously in either sex, at almost any age, giving symptoms 

that can last for years. Diagnosis is based on self-reported symptoms. There are no physical 

signs and no confirmatory laboratory tests [7,8]

Idiopathic intracranial hypertension (IIH) is a condition of raised intracranial pressure of 

unknown cause, characterised by headache and visual symptoms, arising spontaneously in 

either sex, at almost any age, giving symptoms that can last for years. The only clinical 

signs are those of raised intracranial pressure, of which papilloedema is the most important. 

Blindness is a complication [9].

To suggest a connection based on any of the shared characteristics above might seem 

facile at first sight and, indeed, differentiating between these two conditions is so little 

considered a problem that neither features in the differential diagnosis of the other. Yet the 

primary symptom of one − headache or fatigue − is frequent in the other, and many others 
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− cognitive, memory and mood disturbances, difficulty concentrating, dizziness, anxiety, 

myalgias and arthralgias − are common to both [10,11,12]. Moreover, some patients with 

IIH do not have papilloedema, so called IIH without papilloedema (IIHWOP), in which case 

visual disturbance may be minimal and clinical signs absent [13].

IIHWOP seems to be a milder form of IIH, not only with the relative absence of visual 

disturbance but with average intracranial pressures lower than the syndrome in full [14]. 

It is also regarded as a rare variant of IIH, an epidemiological quirk that more probably 

represents a failure of diagnosis than a true reflection of its prevalence, the explanation lying 

in the nature of these patients’ symptoms and whether they might trigger investigation of 

intracranial pressure [6]. Thus, patients with IIHWOP are likely to experience headache 

and the other multiple symptoms that accompany IIH (described above) but not the key 

symptom of impending visual loss which alerts the physician to the diagnosis. These other 

symptoms are not generally of a kind that invites investigation by lumbar puncture, but they 

are symptoms that would form the basis for a diagnosis of chronic fatigue syndrome [7,8].

It is almost inevitable, therefore, that cases of IIH will be missed in patients who are 

diagnosed with chronic fatigue syndrome and, pursuing this hypothesis, two independent 

groups, the first looking at chronic fatigue syndrome and the second at fibromyalgia, have 

now shown that these patients have average intracranial pressures in the high normal range 

with some patients unequivocally falling into the category of IIHWOP. Both groups also 

found that bringing down intracranial pressure by draining cerebrospinal fluid brought about 

an improvement in symptoms, not just headache but fatigue and pain [2,3].

A key additional finding in these studies was that the symptomatic improvement with 

lumbar puncture was experienced not only in patients with unequivocally high intracranial 

pressure, but also in patients whose pressures would be regarded as well within the normal 

range. This suggests not only that IIHWOP is being missed in chronic fatigue syndrome 

(and fibromyalgia) but that they are related, with chronic fatigue/fibromyalgia representing 

IIHWOP in milder form. IIH, therefore, could be regarded as a disorder of intracranial 

pressure on a spectrum, with the severest form represented by the syndrome in full, an 

intermediate form by IIHWOP and the mildest form by chronic fatigue/fibromyalgia [6].

Idiopathic intracranial hypertension, spontaneous intracranial hypotension and chronic 
fatigue syndrome

This construct, however, whilst providing a framework to understand chronic fatigue 

in terms of an organic disorder of intracranial pressure, does not necessarily advance 

understanding of the aetiology of the disorder itself. Moreover, it leaves unexplained cases 

of chronic fatigue or fibromyalgia whose severity cannot be reconciled with a model that 

places them at the mild end of a disease spectrum.

Spontaneous intracranial hypotension is a disorder of low intracranial pressure caused by the 

spontaneous development of a cerebrospinal fluid (CSF) leak [15]. The condition implies 

either a weakness in the dural membrane or a normal dural membrane rupturing under undue 

pressure. There is an association with some connective tissue disorders but increasingly 

the condition is being viewed as a complication of IIH, this providing explanation of 

Higgins and Pickard Page 3

Fatigue. Author manuscript; available in PMC 2022 December 12.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



instances when CSF pressure seems inappropriately high and fostering use of alternative 

nomenclature, specifically CSF depletion syndrome [15,16]. Surgical repair of a CSF leak 

which has developed spontaneously can tip a patient into intracranial hypertension, for 

example. Patients with IIH can present with CSF leaks, or they may develop CSF leaks 

during the course of their illness [17,18].

The signature complaint of spontaneous intracranial hypotension is headache, worse when 

upright and relieved by recumbency, in some instances grossly debilitating and accompanied 

structural changes easily detected on radiological imaging. In other instances, however, the 

syndrome is more subtle and the postural component to headache is not evident or headache 

may be absent altogether [15]. Moreover, the other symptoms that accompany intracranial 

hypotension, including neck pain, blurred vision, nausea, vomiting, dizziness, noise and 

light hypersensitivity, cognitive problems, apathy and fatigue, do not, by themselves, easily 

suggest the correct diagnosis, and when neurological examination is normal and there are no 

abnormal radiological findings, patients may be undiagnosed or diagnosed with non-specific 

psychological symptoms for years [15,19].

As with IIHWOP, the symptom overlap between spontaneous intracranial hypotension and 

chronic fatigue syndrome can make them indistinguishable, even in the extent to which 

either condition may render a patient bedridden. As with IIHWOP, therefore, cases of 

spontaneous intracranial hypotension will probably be missed in patients who are diagnosed 

with chronic fatigue syndrome. Moreover, this would not be a chance occurrence but a 

reflection of the connection between chronic fatigue syndrome and IIH.

Not all patients with IIH who develop a CSF leak deteriorate as a result and, indeed, severe 

cases can be palliated by repeated lumbar puncture or CSF diversion procedures. Patients 

with IIH who develop an overt CSF leak in the form of intermittent CSF rhinor-rhoea, 

or post nasal drip, often experience a change in symptoms during or after a period of 

discharge, either an improvement or a deterioration, sometimes one followed by the other, 

mirroring the common experience of patients after lumbar puncture. Indeed, it is probable 

that many patients with IIH reach a symptomatic equilibrium with a CSF leak, overt or 

occult, fortunate if this resolves visual symptoms and headache, unfortunate if it precipitates 

a syndrome of CSF depletion that can give origin to symptoms − enforced recumbency, 

dementia, coma − far more severe than those of the parent condition [15,18,19].

This now suggests a more complete model for chronic fatigue syndrome/fibromyalgia. 

Specifically, that they are conditions of raised intracranial pressure, no different from IIH 

except that for the most part, they represent the mild end of the disease spectrum. In some 

cases, however, the underlying disorder of intracranial pressure will be more severe but 

modulated by CSF leak, the leak itself unrecognised, sometimes palliating the underlying 

disorder and at other times responsible for grossly debilitating symptoms. Papilloedema, 

being a sign of raised intracranial pressure, would be absent.
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Idiopathic intracranial hypertension, spontaneous intracranial hypotension and cranial 
venous outflow obstruction

This modified construct would bind chronic fatigue syndrome to IIH but does not fully 

resolve the underlying cause. However, it does suggest that there is probably some force 

driving the condition other than a mismatch between CSF production and CSF absorption, 

this being one of three candidate causal mechanisms discussed in the literature [20]. Of 

the other two, idiopathic brain swelling remains purely theoretical; intracranial venous 

hypertension from obstruction to cranial venous outflow has been the focus of much 

research [21,22,23].

Regarding venous hypertension, the connection with intracranial pressure is undisputed, 

superior vena cava obstruction or venous sinus thrombosis, for example, well known causes 

of raised intracranial pressure, the latter sometimes responsible for a clinical syndrome 

indistinguishable from IIH. This has raised questions as to whether unrecognised obstruction 

to cranial venous outflow is responsible for other cases of IIH and in the last few years 

it has become apparent that narrowings at the anterior ends of both transverse sinuses are 

usual in this condition, accompanied by high pressures in the venous sinuses upstream 

[21,22]. This has not provided the solution, however, since raised intracranial pressure, 

itself, will compress the transverse sinuses and it is difficult to be certain to what extent 

these narrowings are the cause or effect of raised intracranial pressure [23]. Nevertheless, 

dilating them up with a stent can bring down intracranial pressure and ameliorate symptoms 

[24,25,26].

Such cause or effect considerations do not apply if there is extracranial venous outflow 

obstruction and recently cases of (otherwise) idiopathic intracranial hypertension have been 

described caused by narrowing of the jugular veins between the styloid processes and the 

transverse processes of the C1 vertebra, with treatment of the venous narrowings bringing 

resolution of the clinical syndrome [27,28,29,30]. At the other end of the spectrum, we have 

reported cases of spontaneous intracranial hypotension caused by narrowing of the jugular 

veins at the same level, whose symptoms also resolved following treatment directed at the 

venous stenoses [31,32]. In these cases, taking jugular venous obstruction as the underlying 

cause of intracranial hypotension, then a procedure (for example, jugular venous stenting) 

that would normally be expected to reduce intracranial pressure, allowed the CSF leak to 

heal and intracranial pressure to revert to normal.

The same pathological process − extracranial obstruction to cranial venous outflow, 

therefore, can be responsible for syndromes of high or low intracranial pressure, each 

with their own constellation of overlapping symptoms, depending on whether or not there 

develops a CSF leak (Figure 1).

Idiopathic intracranial hypertension, spontaneous intracranial hypotension, cranial venous 
outflow obstruction and chronic fatigue syndrome

If cranial venous outflow obstruction can be responsible for highly symptomatic cases of 

raised intracranial pressure or severe intracranial hypotension, then there will also be cases 

where venous compromise is less pronounced, the measurable physiological disturbance 
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less severe, and the clinical manifestation of this disturbance more subtle. Furthermore, 

symptoms in such cases will likely be redolent of IIH, as will be what can be measured in 

terms of intracranial pressure and response to lumbar puncture [33].

Narrowing of the jugular veins between the styloid processes and the C1 transverse 

processes may be subtle and does not always cause IIH ‘in full’, for example [28]. Zilani 

et al. [34] were struck by how minor seemed the physiological disturbance that gave 

symptoms in a patient with tumour obstruction to a jugular foramen. We have shown 

how damage to non-dominant cranial venous outflow tracts during posterior fossa surgery 

can be responsible for moderately increased intracranial pressure or CSF leaks, depending 

on the circumstances, giving chronic non-specific symptoms, including headache and 

fatigue, prolonged over many years [35]. We have also described a patient presenting with 

headaches, fatigue and recurring episodes of confusion and epistaxis, these last related to 

posture, in whom there was very marked asymmetry of cranial venous outflow. Intracranial 

pressure was normal in the resting supine position but increased markedly with compression 

of the dominant jugular vein, this associated with exacerbation of symptoms. Increasing the 

capacity of non-dominant venous drainage by stenting the non-dominant transverse sinus 

brought about a very substantial clinical improvement, including resolution of symptoms 

related to posture [36].

Conclusion

We suggest, therefore, that cranial venous outflow obstruction can take different forms, may 

be intermittent and subtle, and even mistaken as part of normal variant anatomy, yet be 

the driving force behind a disorder of intracranial pressure in which pressure may be high, 

normal or low, depending on the nature and severity of venous compromise and whether or 

not it is complicated by a CSF leak (Figure 2). We suggest that the clinical manifestation 

of this disorder will reflect, not just intracranial pressure, but also the underlying venous 

obstruction, and is represented by a spectrum which includes chronic fatigue syndrome, 

fibromyalgia, spontaneous intracranial hypotension and IIH. We suspect that a similar 

mechanism may be operative in other medically unexplained syndromes.
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Figure 1. 
Obstruction to cranial venous outflow causes a rise in intracranial venous pressures leading 

to a rise in intracranial pressure and the syndrome of IIH. If a CSF leak develops before IIH 

becomes evident then the physiological disturbance manifests as spontaneous intracranial 

hypotension (SIH). IIH and SIH have multiple overlapping symptoms and patients may 

reach an equilibrium position between them, or may cycle between one and the other, 

reflecting opposing forces on intracranial pressure.
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Figure 2. 
Pictorial representation of the forces on intracranial pressure generated by obstruction to 

cranial venous outflow and the subsequent development of a CSF leak. Depending on the 

site and degree of venous obstruction and the compensating or overcompensating effects 

of CSF depletion, patients will manifest at different points on the IIH spectrum. A normal 

intracranial pressure, therefore, does not exclude significant physiological disturbance. IIH : 

idiopathic intracranial hypertension; IIHWOP: idiopathic intracranial hypertension without 

papilloedema.
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