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Abstract A slight predominance of cluster pain on the

right side has been reported in several studies. The aim of

this large retrospective Nordic multicenter study was to

estimate the prevalence of right- and left-sided pain in

cluster headache (CH) patients with side-locked pain, the

prevalence of side shifts in episodic and chronic CH

patients, and the occurrence of cranial autonomic symp-

toms related to pain side. Among 383 cluster patients, 55

(14%) had experienced pain side shift. Of the remaining

328 individuals without side shift, there was no significant

difference between the occurrence of right-sided and left-

sided pain (54 vs. 46%). The prevalence of side shift was

similar for episodic and chronic CH and the occurrence of

cranial autonomic symptoms was not influenced by the

pain side. In conclusion, previous reports of a side differ-

ence in location of cluster pain could not be confirmed in

this large Nordic sample.
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Introduction

Cluster headache (CH) is characterized by severe unilateral

headache attacks. In episodic CH, the attacks appear in

episodes for weeks or months separated by pain-free
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remission periods, whereas chronic CH (CCH) occurs

without remission periods or with remissions less than

1 month [1]. The headache attacks are often accompanied

by ipsilateral, cranial autonomic symptoms [2] and also

associated with various cardiovascular changes indicating a

systemic, autonomic disturbance as well [3, 4]. The etiol-

ogy of CH is still not fully understood, but findings from

neuroimaging studies, as well as the treatment response of

deep brain stimulation (DBS) in some patients refractory to

medication, strongly suggest the involvement of the ipsi-

lateral hypothalamus, particularly in the active headache

period [5–7].

Cluster headache attacks are almost always unilateral

and in general affecting the same side of the head from

attack to attack. However, some studies report side shifts

between active periods and more seldom between attacks

[8, 9], of which the latter may be particularly common in

chronic CH [8, 10].

The knowledge about lateralization and side shifts of the

pain in CH is limited but of clinical relevance, since the

occurrence of side shifts has to be considered prior surgical

treatment in chronic CH patients. A slight predominance of

cluster pain on the right side has been reported in a review

of five different studies (n = 807) [11] and among 230

patients from England [8], whereas two Italian authors

report conflicting findings [12, 13]. Moreover, Nappi et al.

[13] suggest the occurrence of local autonomic symptoms

to be more common in right-sided than left-sided cluster

pain, and Micieli et al. [14] report patients with right-sided

pain to have lower mean day time heart rate compared with

patients with left-sided pain and controls. A possible

relationship between pain side and autonomic symptoms in

CH is of pathophysiological interest because lateralization

of sympathetic cardiovascular control to the right insula

has been found in studies of both animals and humans

[15, 16].

The aim of this large Nordic multicenter study was to

estimate the pain side prevalence in CH patients with side-

locked pain, the prevalence of side shifts in episodic and

chronic CH patients, and if the occurrence of cranial

autonomic symptoms is related to pain side.

Materials and methods

This retrospective study was initiated by the Nordic

Headache Innovators (NHI) network and was approved

by the Regional Committee for Ethics in Medical

Research in Norway, the Norwegian Data Inspectorate

and the Regional Ethics committee in Stockholm,

Sweden when applicable. Ethics approval is not required

for retrospective chart reviews in Sweden, Finland or

Denmark.

Patients

All patients with cluster headache were diagnosed by

neurologists and fulfilled the criteria of the International

Headache Society [1]. They were retrospectively identified

from data files in four Nordic countries, and information of

pain side and the occurrence and nature of cranial auto-

nomic symptoms were collected and analyzed. CH patients

from the Norwegian National Headache Centre in Trond-

heim, Norway (n = 85) were identified from the list of

headache patients consecutively included in a Headache

Biobank constituted October 2004 and had all filled in a

detailed questionnaire at the inclusion time. Some of the

Swedish CH patients (n = 27) (Department of Neurology,

Karolinska University Hospital) were identified from pre-

vious CH studies and appropriate data of clinical symptoms

were collected from questionnaires. CH patients from

Denmark (n = 132) (Danish Headache Centre, Glostrup),

Finland (n = 15) (Helsinki Headache Centre), Sweden

(n = 81) (Cephalea Headache Centre, and Department of

Neurology, Karolinska University Hospital, Huddinge),

and Oslo, Norway (n = 43) (Ullevål University Hospital)

were identified in medical records from current consulters

and previously treated patients.

Headache data

Information on sex, age, cluster headache type (episodic or

chronic), pain side, type and number of autonomic symp-

toms were collected from medical records and/or ques-

tionnaires. The number of cases with complete data was

371 (97%) for lacrimation, 367 (96%) for nasal congestion,

351 (92%) for nasal rhinorrhea, 350 (91%) for conjuntival

injection, 337 (88%) for ptosis, and 262 (69%) for miosis.

Power calculation

Previously, a summary of five different studies involving a

total of 807 CH patients without side shift revealed that

44% had pain in the left side and 56% in the right side [11].

Assuming a difference in prevalence of 12%, using a power

of 0.80 and a significance level of 5%, a minimum of 280

patients without side shift had to be included in the present

study.

Statistics

Baseline data were evaluated with the chi-square test

(categorical variables) and ANOVA analysis (continuous

variable). Pain side occurrence was evaluated by binominal

test, whereas the comparison of autonomic symptoms

between pain sides was conducted using chi-square and
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Kruskal–Wallis test. Missing values were labeled as 0 if the

mean number of autonomic symptoms was calculated.

Results

As shown in Table 1, no significant relationship was found

between pain side and sex, mean age, or cluster type

(episodic or chronic). Among a total of 383 cluster patients,

55 (14%) had experienced pain side shifts. The prevalence

of pain side shift was not significantly different between

individuals with chronic and episodic CH (13 vs. 15%,

P = 0.60). Of the remaining 328 individuals without side

shift, right-sided pain tended to be slightly more common

than left-sided pain (54 vs. 46%, P = 0.14).

Autonomic symptoms were found in 96% of the patients

with no significant difference between patients with pain in

the left side, right side or those with side shift (P = 0.74).

The mean number of autonomic symptoms did not differ

between the pain sides (P = 0.42) (Fig. 1).

No difference between left- and right-sided pain was

found regarding the proportion of individuals with the

combination of ptosis and miosis (13 vs. 16%, P = 0.70),

or the combination of lacrimation, nasal congestion, rhi-

norrhea, and conjunctival injection (25 vs. 30%, P = 0.25).

The mean bout duration was 6.3 weeks (95% CI 5.5–

7.0 weeks) among the 285 individuals with episodic cluster

headache.

Discussion

This large retrospective multicenter study in the Nordic

countries demonstrated no significant difference in side

location of the pain in CH patients, which is in accordance

with the results of another large study of 608 patients from

Italy [12]. Also in previous studies, indicating a predomi-

nance of right-sided pain during attacks (47–60%) [8, 9,

16], there were lack of information of statistical significant

findings. A sufficient statistical power was reached by the

sample of 383 Nordic patients, and the present study did

not indicate a difference in pain side location of clinical

interest. A summery of nine different studies with a sample

size of at least 50 patients (Table 2) [8, 9, 12, 13, 17–20]

showed that right-sided pain was slightly more common

than left-sided pain (47 vs. 41%, P = 0.006). However, it

should be emphasized that this difference was not signifi-

cant (52 vs. 48%, P = 0.24) for the four studies performed

after 1988 when the criteria from the Headache Classifi-

cation Committee was published [21]. It cannot be ruled

out that the slight predominance of right-sided pain may

reflect a selection bias related to clinical-based studies.

This selection bias is probably not a major problem in

population-based studies. However, although right-sided

pain seem to be more common (58 vs. 42%, P = 0.77) in a

summary of three epidemiological studies, a total sample

size of 12 patients is too low to make a firm conclusion

[22–24].

In the present study, 14% of the patients had experi-

enced side shifts of the pain. This is in accordance with the

previous studies, which report side shifts in 10–16% of the

patients [9, 13, 17]. There are reports of side shifts being

significantly more common in chronic than in episodic CH.

For example, side shifts within the bout were reported in

14% of episodic CH patients compared with 33% in

chronic CH patients [8]. In the present study, we found

similar occurrence of side shifts in episodic and chronic

CH patients. Since data were retrospectively collected from

medical records, it was not possible to distinguish between

side shifts within and between the active periods. In a

recent paper from Leone et al. side shifts were reported in

as many as 51% of 63 chronic CH patients consecutively

evaluated between 1999 and 2007 [10]. However, there is

no information whether a majority of these patients were

severely affected by the disease. Side shifts may be asso-

ciated with the long duration of the cluster periods [9]. If

so, a high number of patients with CCH, refractory to

medication, would explain a high rate of side shifts.

Table 1 Patients characteristics

Variable Overall Left side Right side Side shift P value

Number 383 150 178 55

Female (%) 26 27 28 22 0.70

Age (mean) 47 47 46 49 0.40

Episodic (%) 74 74 73 78 0.64

Chronic (%) 26 26 27 22

LeftRightSide-shift

M
ea

n
 n

u
m

b
er

 o
f 

au
to

n
o

m
ic

 s
ym

p
to

m
s 

w
it

h
 9

5%
 C

I

3,75

3,50

3,25

3,00

2,75

Fig. 1 Mean number of autonomic symptoms with 95% confidence

interval (CI) for different status of pain side
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Unfortunately, the age of onset of cluster headache was not

available in the majority of cases in the present study.

The absolute majority (96%) of the patients had at least

one cranial autonomic symptom during the attacks. The

side location of the pain did not influence whether auto-

nomic symptoms occurred, or not. Moreover, the mean

number of autonomic symptoms was not influenced by the

side of the pain. In contrast, cranial autonomic symptoms

were in another large study more common in patients with

right-sided pain or side shifts than in patients with left-

sided pain, and an association between the occurrence of

cranial autonomic symptoms and attack frequency was also

demonstrated [13].

A limitation of this study is that the data were retro-

spectively collected which increase the risk for incorrect

reporting. However, since the typical pain in CH is side-

locked and recurrent for many years, the report of the pain

side should be reliable. A neurologist diagnosed all

patients, which increase the diagnostic accuracy.

In conclusion, this large Nordic retrospective multicen-

ter study demonstrated no significant difference in side

location of the pain in CH patients. Moreover, the preva-

lence of side shift was similar for episodic and chronic CH

and the occurrence of cranial autonomic symptoms was not

influenced by the pain side.
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