
 

CLUSTER HEADACHE 

 

Omega Centauri: ESO, (European Southern Observatory, La Silla, 2008). 

 

In 1603 the German astronomer Johann Bayer was cataloguing the stars in the 

Constellation of the Centaur. Amoung these stars was one he named Omega Centauri, 

a moderately bright star of no particular interest. In 1677 Edmond Halley, of comet 

fame, took a look at Omega Centauri through a more powerful telescope and to his 

astonishment found that it was not a star at all! In fact what he observed was more of 

a ghostly “nebulous” glow, which he termed a “nebula”. Other examples of nebulae 

were known, but just exactly what they were was a complete mystery to the 

Astronomers of the day. Those “nebulae” which were seen to move across the sky 

where well recognized as comets, since antiquity. Indeed the 18th century French 



astronomer, Charles Messier developed his famous Messier catalogue of “fixed 

nebulous objects”, in order that these would not be confused with comets. Bayer’s 

“star” seemed to fit into this category of “fixed nebulae”. The nature of the fixed 

nebulae remained obscure until the development of much more powerful telescopes in 

the early Ninetieth century. In 1830 the brilliant Astronomer John Herschel, (the son 

of the equally brilliant William Herschel, the discoverer of Uranus), made the 

definitive breakthrough on Omega Centauri. When he trained his powerful telescope 

on the object he was stunned to see it resolve into many stars, but not just a loose 

grouping, he realized that that this was an immense number of densely packed stars, a 

structure known today as a “globular cluster”. 

 

Modern Astronomers now have a good understanding of the “fixed nebulae”; they 

consist of clusters of stars, galaxies, and vast clouds of dust and gas, or true “gaseous 

nebulae”. The Omega nebula is an example of a globular cluster; in fact it remains 

the most spectacular and largest example of its kind. Globular clusters are large 

groups of stars that are gravitationally bound and move as a single unit - island 

Universes travelling through the infinite void of space. They are thought to be 

incredibly ancient structures, with ages estimated at 10 - 13 billion years old, putting 

the origin of some of them close the origin of the universe itself (at 13.7 billion years) 

Their stars are characteristcally all of roughly the same age. The exact nature of 

Omega Centauri however continues to provide headaches for modern Astronomers. It 

is like no other globular cluster in that its stars appear to consist of two distinct 

populations of different age groups. It lies 17,000 light years away, and is about 180 

light years in diameter. It contains over one million stars. At its core stars are packed 

so tightly together that the average distance between them is only one third of a light 

year, or roughly 13 times closer than our Sun’s nearest stellar neighbour, Alpha 

Centauri.  If any sentient being lived within this globular cluster, they would behold a 

star-saturated sky roughly 100 times brighter than Earth’s sky! Cutting edge theories 

of Omega Centauri suggest that in fact it may represent the remnant of an ancient 

galaxy that has been gravitationally absorbed by our own Milky Way Galaxy, thus 

explaining the two distinct populations of stars. 

 

Away from the blinding light pollution of modern day mega-metropolises, against the 

clear pitch black backdrop of rural skies, Omega Centauri can be visualized in the 

Southern Hemisphere with the naked eye. In small modern backyard telescopes the 

ghostly nebulosity of the “star” can be discerned. Through just a modestly powerful 

one, and a minimally trained eye, one’s breath is suddenly taken away when this 

object comes into view and its tightly packed stars become apparent - a primal island 

“galaxy” that formed close to the origin of the universe, and that has been 

incorporated into the Milky Way for us to observe and wonder at, from the Southern 

skies. There still however remains much to be leant about Omega Centauri. 

 

Just as the Omega Centauri Cluster has provided Astronomers with plenty of 

headaches, medical practitioners face a “cluster headache” of their own. The exact 

nature of cluster headaches remains unknown, its treatment uncertain. Stress however 

probably plays an important role in those predisposed to the condition. Perhaps 

rather than sedating medication for the medical variety of the cluster, a break away 

from the stress of the metropolis to serenely contemplate the celestial variety of 

cluster would go a long way to alleviating the former whilst appreciating the wonders 

of the latter as well as our place in the Universe. 

 



CLUSTER HEADACHE 

 

Introduction 

 

Cluster headache is an uncommon condition that belongs to a group of idiopathic 

headache entities known as the trigeminal autonomic cephalalgias (TACs), all of 

which involve unilateral, often severe headache attacks and typical accompanying 

autonomic symptoms.  

 

Cluster headache is the most prominent of these entities.  

 

The concept of the TACs is useful for clinicians seeking a pathophysiologic 

understanding of the primary neuro-vascular headaches and a rational therapeutic 

approach to treating or preventing these headaches. 

 

It has been known as a “suicide headache” because of the severity of pain that may 

occur.  

 

The term “cluster headache” is often used (incorrectly) to refer to migraines where the 

attacks occur in cycles. 

 

Treatment is similar to that of migraine with the triptans being first line agents.  

 

Epidemiology 

 

True cluster headache is a relatively uncommon condition. 

 

The lifetime prevalence of cluster headache is <1 % 

 

The disorder is more common in males than females.  

 

Pathophysiology 

 

The aetiology of primary cluster headache is not fully understood, but it is classified 

as one of the neuro-vascular headaches. 

 

The most widely accepted theory is that primary cluster headache is characterized by 

hypothalamic activation with secondary activation of the trigeminal-autonomic 

reflex, probably via a trigeminal-hypothalamic pathway, (see Appendix 1 below) 

 

Physical and/ or mental stress, like its closely related cousin the migraine, appears to 

be a significant precipitating factor in those who suffer from this condition. 

 

Occasionally, patients with atypical or even typical clinical features of cluster 

headache are found to have a potential secondary cause, such as a structural brain 

lesion, within the pituitary or surrounding region. 1,2 

 

There is some evidence for a familial or genetic inheritance.  

 

 



Clinical Features 

 

Typical clinical features include:  

 

1. Site:  

 

 ● The headache is centred around the orbit or temporal regions.  

 

 

● Cluster headache is strictly unilateral, and the symptoms remain on 

 the same side of the head during a single cluster attack. 

 

However, the symptoms can switch to the other side during a different 

cluster attack (so-called side shift) in approximately 15 % of cases 

 

3. Severity:  

 

 ● Pain is usually severe: 

 

 Cluster headache has been known as a “suicide headache” because of 

 the severity of pain that may occur. 

 

● In contrast to migraineurs, patients with cluster tend to be restless and 

 prefer to pace about or sit and rock back and forth. 

 

4 Duration: 

 

 ● Individual attacks typically last from 15 minutes to 3 hours. 

 

 This is in contrast to (untreated) migraine attacks which typically last 

 for more than 4 hours and often for days. 

 

5. Frequency: 

 

 ● The pain recurs in separate bouts, often nocturnally 

 

● 1 - 8 attacks may occur per day for an average  period of 6 - 12 weeks  

 

● Remissions can last up to 12 months or longer. 

 

6. Associated autonomic dysfunction: 

 

Attacks are typically associated with unilateral autonomic dysfunction 

ipsilateral to the pain 

 

These symptoms may be either or both of parasympathetic hyperactivity 

and sympathetic impairment.  

 

In some patients, the signs of sympathetic paralysis (miosis and ptosis) persist 

indefinitely, but intensify during attacks. 

 



 Features may include:  

 

● Rhinorrhoea 

 

● Lacrimation  

 

● Conjunctival congestion 

 

 ● Ptosis 

 

 ● Miosis 

 

 ● Sweating  

 

 About 3 %t of patients will lack autonomic symptoms 

 

Chronic cluster headache:  

 

The chronic form of cluster headache lacks remissions and is diagnosed after a year 

without remission, or if remission has lasted less than one month.  

 

Chronic cluster may arise de novo (primary chronic cluster headache) or evolve from 

the episodic type (secondary chronic cluster headache). 

 

Differential diagnosis 

 

These include:  

 

1. Migraine: 

 

● Attacks of cluster headache are much shorter in duration than 

(untreated) attacks of migraine, and unlike migraine the headache does 

not swap sides between attacks. 

 

2. Paroxysmal hemicrania: 

 

● Cluster headache can sometimes be difficult to distinguish from the 

headache of paroxysmal hemicrania. 

 

3. Primary stabbing headache (also known as “ice-pick” headache) 

 

4. Trigeminal neuralgia: 

 

 ● In trigeminal neuralgia, autonomic symptoms are not prominent. 

 

5. Giant cell arteritis: 

 

● In older age groups who present with unilateral headache, temporal 

arteritis should always be considered in the differential diagnosis.   

 



Investigations 

 

There are no definitive diagnostic investigations for cluster headache.  

 

The diagnosis will therefore ultimately be a clinical one and is best made by a 

specialist Neurologist. 

 

Some investigation may be considered primarily to help rule out alternative diagnoses 

and may include: 

 

1. FBE 

 

2. ESR/ CRP (for giant cell arteritis) 

 

3. MRI brain: 

 

● Cluster headache can occasionally be secondary to structural lesions in 

 the pituitary gland or surrounding regions, so an MRI with pituitary 

 views is advisable. 1 

 

Management 

 

If the condition is suspected, neurologist opinion should be sought. 

 

Treatment may be for the acute attack, bridging or preventive. 

 

Acute attacks: 

 

1. Oxygen therapy 

 

● 100% is oxygen effective in relieving the headache in a large 

proportion of patients.  

 

 Lower concentrations than this are ineffective.  

 

 100% may be delivered via a CPAP tight fitting mask, or high flow (15 

L/min) oxygen via devices fitted with a reservoir. 

 

● If there has been no improvement after 20 minutes, this treatment 

should cease, as further treatment is unlikely to be of benefit and there 

is a risk of oxygen toxicity with prolonged treatment. 

 

2. Triptan therapy: 

 

 Options include:  

 

 Sumatriptan:  

 

 ● Give 6 mg SC, (the same dose as for migraine). 

 

 Or 



 

 ● Sumatriptan 20 mg intranasally 

 

 Rizatriptan: 

 

 ● 10 mg orally 

 

Zolmitriptan: 

 

● 2.5 mg orally 

 

Bridging treatment 

 

Bridging treatment is often needed while longer term preventive treatment is being 

commenced.  

 

Options include:  

 

1. Corticosteroids have been used to produce rapid suppression of attacks 

 (within 24 to 48 hours).  

 

● Prednisolone 50 mg orally, once daily for 5 days, then reduce daily 

 dose by 12.5 mg every 3 days, then stop 

 

2. Naratriptan: 

 

● Give naratriptan 2.5 mg orally, twice daily for 1 week 

 

3. Occipital nerve block: 

 

● Another option as bridging treatment is a greater occipital nerve block 

 (e.g. using methylprednisolone acetate and bupivacaine 0.5%).  

 

This can provide relief for up to 3 months in patients with cluster 

headache.  

 

If effective, the nerve block may be used as sole therapy in patients 

whose typical bouts of cluster headaches last 1 - 3 months.  

 

Lignocaine 2% can be used instead of bupivacaine in the nerve block 

and may be preferred in pregnant patients. 

 

Preventive 

 

This should be commenced immediately after diagnosis under the guidance of a 

neurologist. 

 

A wide range of unrelated preventive agents have been advocated, (perhaps 

suggesting a lack of efficacy of any one of them!) 

 

These agents have included:  



 

● Verapamil 

 

● Topiramate 

 

● Sodium valproate  

 

● Gabapentin  

 

● Melatonin (high dose) 

 

See Neurology Therapeutic guidelines for full prescribing details. 

 

Neurosurgical intervention 

 

A range of neurosurgical interventions have been proposed.  

 

Neurosurgical opinion therefore may be appropriate in very debilitating cases where 

medical treatment has not proven successful. 

 

These have included: 

 

● Neuromodulation (e.g. occipital nerve stimulator, deep brain stimulation with 

 a posterior inferior hypothalamic target) 

 

● Sphenopalatine stimulation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

Pathogenesis of Cluster Headache:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ggl = ganglion, HT = hypothalamus, ICA = internal carotid artery, NV = trigeminal 

nerve, PPT = pterygopalatine, SCG = superior cervical ganglion, SN = 

suprachiasmatic nucleus, SSN = superior salivatory nucleus, TNC = trigeminal 

nucleus caudalis 

 

Schematic model showing most of the putative components in cluster headache 

pathogenesis.  

 

Pain afferents from the trigeminovascular system synapse on the trigeminocervical 

complex (TNC), and then project to the thalamus and lead to activation in cortical 

areas known to be involved in pain transmission.  

 

Either a direct influence of the hypothalamus or a reflex activation of the 

parasympathetic outflow from the superior salivatory nucleus (SSN) predominately 

through the pterygopalatine (sphenopalatine) ganglion, leads to the parasympathetic 

symptoms ipsilateral to the pain.  



 

A third-order sympathetic nerve lesion, thought to be caused by vascular changes in 

the cavernous sinus loggia with subsequent irritation of the local plexus of nerve 

fibers, results in a partial Horner’s syndrome.  

 

The key site in the CNS for triggering the pain and controlling the cycling aspects is 

in the posterior hypothalamic grey matter region.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Locating Omega Centauri 

 

 

 

Omega Centauri lies in the Southern hemisphere constellation of Centaurus. 

 

If Acrux (the base star of the great Southern Cross) and Alpha Centauri form the base 

of an equilateral triangle, then Omega Centauri is located at the opposite vertex. 

 

Alternatively: 

 

Extend the line that joins Delta Crux and Gamma Crux, a further 12 degrees, (or four 

times the Delta Crux to Gamma Crux distance), to find the position of Omega 

Centauri. 

 

A modestly powerful backyard reflecting telescope of 20 cm, warm summer night, 

clear sky, good company and several chardonnays, will allow one to fully appreciate 

one of the awe inspiring wonders of our Universe! 
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