Secondary Headache
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P

rimary headache disorders are benign and
the most commonly encountered
headaches. Secondary headache is a
headache syndrome which has been precipitated by a non-benign pathology. There is robust
clinical data supporting the classification of
primary headaches. However much of the classification of secondary headaches has yet to be
adequately validated.
The International Classification of Headache
Disorders (ICHD) divides the primary headaches
into four sections: Migraine, Tension-Type
Headache,
the
Trigeminal
Autonomic
Cephalalgias (cluster headache and related
disorders), and a group of Other Primary
Headaches consisting largely of a group of
paroxysmal headache disorders. There is no
readily available diagnostic marker for pain, let
alone subtypes of pain. Structural imaging,
computerized tomography (CT) and magnetic
resonance imaging (MRI), have no diagnostic
value in primary headache. Accurate diagnosis
and treatment remains clinical. There is
increasing evidence that individuals who experience headaches have a genetic predisposition
and that headache is principally a disorder of
central nervous system mechanisms.1

Dr Anish Bahra
is a consultant neurologist at Barts
Health, Whipps Cross Hospital and
the National Hospital for Neurology
and Neurosurgery, London, where she
runs a tertiary headache service. Dr
Bahra completed her research in
Headache at the Institute of
Neurology. This addressed clinical
aspects of primary headache
disorders and pathophysiological
mechanisms using functional imaging.
Correspondence to:
Dr Anish Bahra, FRCP MD,
Consultant Neurologist,
Box 80,
National Hospital for Neurology and
Neurosurgery,
Queen Square,
London WC1N 3BG.
Fax: +44 (0)20 8535 6897
Email: abahra@doctors.org.uk

What are the most reliable indicators of
secondary headache? Which patients should be
investigated and how? Imaging studies in
headache are compounded by inconsistency.
Not all have used the ICHD for primary
headaches, thus categorization of ‘typical’ and
‘atypical’ headache remains contentious. MRI
studies reveal detail which cannot be visualised
on CT. The question is whether the detail is pertinent to address if the headache is caused by the
abnormality. Finally ,there is the matter of
uniform practice. What abnormality on imaging
is considered to be benign? What should be kept
under surveillance and what warrants intervention and when?
Imaging in “Normals’
It is first informative to look at imaging asymptomatic healthy individuals. A total of 2,536 healthy
male German Air Force recruits underwent MRI.
Abnormalities were found in 6.55% of scans; all
were clinically silent. Of the total cohort 0.55%
had significant lesions warranting surveillance
or intervention (Table 1).2 Examination of 1000
MRI brain scans on healthy paid volunteers
revealed 1.8% benign findings to which the
patients’ clinicians were made aware.

Table 1. Imaging in Healthy Individuals
Study

Patients N

Mean age

Type of Scan

Total %
abnormal
scans

Insignificant
abnormalities

Significant* abnormalities

%

%

Nature

Nature

(2) Prospective
German Airforce Recruits

2,536

20.5

MRI

6.55

6.0 Colloid cyst
3rd ventricle,
pituitary adenoma,
arachnoid
and other cystic,
vascular lesions,
cortical atrophy,
cerebellar dysplasia,
hygroma, chiari I,
cervical disc
prolapse.

0.55

Arteriovenous malformations,
cavernomas, primary brain
tumours and demyelinating
disease

(3) Retrospective
Paid research volunteers

1000

30.6

MRI

18

15.1 Sinusitis,
age related
changes, T2
hyperintensities,
mastoid/petrous
fluid

1.1 (urgent
referral)
1.8 (routine
referral)

Arachnoid cyst, cavernous
angioma, oligodendroglioma,
pilocytic astrocytoma,
aneurysm, low grade glioma,
Benign cysts, prominent
temporal horns, old
traumatic changes, old
lacunes, demyelinating lesion,
scalp cystic lsions

(4) Population-based
Rotterdam Study

2000

63.3

MRI

10.6

10.6 Asymptomatic
brain infarcts

1.8

Aneurysm

<0.1 Subdural haematoma <0.1

Metastatic disease

<0.1 Dermoid cyst
Fibrous dysplasia

0.5

Major vessel stenosis

0.4 Cavernous angioma

1.6

Primary benign tumours

1.1

Arachnoid cyst

0.9 Chiari I
* Significant = warranting surveillance or intervention
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Abnormalities warranting further attention
were found in 1.1% of scans.3 A European
population-based study of 2000 individuals
found 3.5% significant abnormalities on
imaging. The higher prevalence was attributed
to the scanning protocols used.4 Aneurysms
comprised the largest group of incidental
abnormalities at 1.8%, consistent with autopsy
and angiographic data. Only one primary
malignant brain tumour and one metastatic
disease was found. Imaging of 3,672 individuals over 65 years of age showed significant
abnormalities in 1.74%.5
Imaging patients with headache
The most common headaches are tensiontype headache (prevalence range 30-80%)

and migraine (prevalence 12%). Patients with
headache make up 4% of primary care attendees, 4% of emergency complaints and 30% of
neurology outpatients. The majority of patients
have a primary headache disorder.6
The American Academy of Neurology
Practice Parameters advised that patients
presenting with migraine headache, with or
without typical visual aura and a normal
neurological examination, have a very low risk
of abnormality on imaging.7 Of 897 individuals
imaged with MRI or CT 0.45% had an abnormality requiring surveillance or intervention
(Table 2).
Of 1876 consecutive patients attending a
headache clinic imaged with MRI or high resolution CT (mean age 38 years) incidental find-

ings considered benign were found in 0.75%
of scans.8 Abnormalities considered to be
significant were found in 1.2% of scans; 0.9%
had a normal neurological examination
(Table 1). The study also addressed the type of
headache and proportion of lesions requiring
surveillance or intervention in each headache
group. Significant abnormalities were found in
0.8% of patients with tension-type headache,
0.4% with migraine, 5% with cluster headache
and 3.7% in those in whom the clinical
syndrome could not be clearly defined by the
ICHD. Patients who had not responded to
appropriate treatment and who had had CT
also underwent MRI. Of a total of 199 scans
two MRI scans were abnormal in patients with
normal CT. One revealed a small meningioma

Table 2. Imaging in Headache Patients.
Study

(7) Retrospective

Patients
N

897

Type
of Scan

CT & MRI

1825

(8) Prospective

Type of
Headache

Migraine ± visual
aura. Normal
neurological
examination.

%

Nature

–

–

Unspecified
headache (no
information
about
examination).
–

1876
1432
580

Insignificant
abnormalities

CT
MRI

–

Migraine
TTH
Cluster
Indeterminate.

Significant*
abnormalities
%

Comments
Nature

0.4

Glioblastoma,
Papilloma of the
choroid plexus,
other tumour**,
AVM**.

2.4

AVM, tumour,
aneurysm,
hydrocephalus.

1.2
(0.9% if
neurological
examination
normal)

Pituitary adenoma,
large arachnoid cyst,
meningioma, hydrocephalus, Chiari
type I, ischaemic
stroke, cavernous
angioma, AVM, lowgrade astrocytoma,
brain stem glioma,
colloid cyst and
posterior fossa
papilloma.

0.8
0.4
5
3.7
(% of each
headache
type with
significant
imaging
abnormalities)

** Presented with
seizures.

119 patients had CT
(normal) & MRI. MRI in 2
– acoustic neuroma and
small meningioma.
Abnormal neurological
examination – predictor
of significant abnormal
imaging
3 patients with normal
imaging diagnoses with
Idiopathic intracranial
hypertension from
clinical examination.

(26) Retrospective
Normal
neurological
examination

373

CT (72.6%
with
contrast)

Migraine 76.1%
TTH 23.1%
Cluster 0.8%
Referral criteria
for headache:
Increase severity,
drug resistance,
change in pattern,
family history
brain lesion.

3.5%

Old infarcts,
atrophy,
cavum vergae,
hyperostosis
frontalis,
communicating hydrocephalus.

1

Low grade glioma,
Osteoma, 5mm
posterior communicating artery
aneurysm.

In this paper - review of
6 studies of headache &
CT – total 1,825 – 2%
significant abnormalities.

(27) Prospective
Normal
neurological
examination

306

MRI

Recurrent or
chronic headache
(>15 days/
month).

44.1%

‘Minor
abnormalities.’

0.7

Pituitary
macroadenoma and
subdural hematoma.

Review of 12 studies of
uncomplicated migraine
and MRI in 771 patients
– significant abnormality
found in 0.58%. In 1036
‘unspecified headache’
significant abnormality
in 2.1%.

AVM – Arteriovenous malformation
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Table 3. Secondary Non-Traumatic Headache presenting to the Emergency Services
Study

(10) Prospective

No. of patients

558

% of total
Emergency visits

Secondary Headache %

0.85

13.7

Primary Headache
Migraine

Tension-Type

Non-Specific

Other

22

11.1

17.6

3.4

(28) Retrospective

100

-

8

42

-

42

8

(29) Prospective

277

1.7

5

60

8

25

2

Table 4. Presentation of Brain Tumours (30)
Total Brain Tumours (N)

Primary

Secondary

Initial manifestation

%

%

Focal symptoms/ signs

58.8

55.9

Seizures

8.2

10.5

Headache

9.3

7.0

Headache + Focal

15.5

16.2

Most reliable indicators of
Secondary Headache
Sudden Onset Headache (‘Thunderclap
Headache’)
Age > 50 years old
Additional neurological features
Additional systemic features

Seizures + Focal

2.1

4.7

Headache + Focal + seizures

0

1.2

Asymptomatic

6

4.7

Headache

33

31

Headache as first symptom

9.3

7

At diagnosis

Headache as first and sole symptom at diagnosis

0

17

Longest duration of headache as isolated symptom

Not applicable

77 days

and the other an acoustic neuroma.
The only variable associated with a higher
probability of a pertinent intracranial abnormality was neurological examination. None of
the following had predictive value: sex, age,
duration of headache, intensity or worsening
of headache and type of headache. Notably
three patients with normal imaging were diagnosed with idiopathic intracranial hypertension based upon the clinical examination.
Table 2 gives a summary of further cohorts
of patients with headache imaged with CT or
MRI and confirms that ≤1% of patients
presenting with typical migraine or tensiontype headache will have an abnormality on
imaging which warrants surveillance or intervention. Patients with headache which cannot
clearly be classified or in whom neurological
examination is abnormal have a higher probability of a significant abnormality on imaging
at about 2-3%.
Secondary (non-traumatic) headache
Most secondary headache is identified
through the emergency services. Only 0.1%
presents through primary care9 (Table 3).
The most common reason for attendance to
the emergency services with headache is for
severity, recurrent headache and additional
features.10 However neither severity nor
response to drug treatment differentiate
between primary and secondary headache.
Headache associated with subarachnoid
hemorrhage, venous sinus thrombosis, carotid

dissection and carbon-monoxide poisoning
have all been reported to respond to sumatriptan.11 Both recurrent headache and
chronic headache do not seem to indicate a
secondary pathology.8,10
The most consistent indicators for
secondary headache are sudden onset
headache (thunderclap headache),10,12,13 age
over 50 years11,14 and any neurological abnormality or additional systemic features.6,8,10
Clinically it is not possible to differentiate
between primary and secondary thunderclap
headache. Therefore all patients presenting
with thunderclap headache should be investigated.
Headache and brain tumours
In a study of 183 patients with brain tumour,
headache was the presenting complaint in
15%. Only in the metastatic group was
headache the sole symptom at presentation.
The longest duration of isolated headache
before development of additional neurological symptoms was 11 weeks. The majority of
patients with symptomatic brain tumour
presented with focal neurology.
Findings were similar in a prospective study
of 206 patients diagnosed with brain tumour.
Fifty-five percent complained of new onset
headache or change in pattern of existing
headache.15 Eighty-five percent became pain
free or markedly improved post-operatively; in
15.3% of this group headache appeared to be
the sole presenting manifestation. By the time

of diagnosis 96% had already presented with
other neurological symptoms or signs.
‘Intracranial tumour headache’ is currently
defined by then ICHD by severity of pain,
morning occurrence and association with
nausea or vomiting. Only 5.1% of patients
fulfilled these criteria. In half of the patients
the features were consistent with those of
episodic tension-type headache or migraine
without aura (Table 4). Nausea has an 80%
specificity for a diagnosis of migraine16) and
can occur in up to 90% of migraine sufferers.17
Moreover, migraine attacks have shown a
morning preponderance of onset.18 In this
study a longstanding history of a primary
headache disorder was an independent risk
factor for developing headache associated
with brain tumour.
This data is similar to data for other types of
precipitated headache, which show that the
clinical syndrome of the precipitated
headache can be exactly the same as a
primary headache syndrome and respond to
treatments effective for that headache phenotype, irrelevant of precipitating pathology.19-21
Removal of the precipitant may result in
improvement of the headache but this is not
invariable.22-24
Scanning for Reassurance
Proponents for imaging headache argue that
the reassurance achieved by a normal scan
has beneficial therapeutic value and is cost
effective in reducing repeated attendance.8
One study has shown that the reassurance
achieved by imaging was not maintained at
one year. However, during this time patients
scoring 11 or more on the Hospital Anxiety
and Depression Scale had utilized health
resources less.25 Primary headache disorders
can remain lifelong. Imaging may simply delay
appropriate management of the headache
disorder. Furthermore, the number of benign
abnormalities on imaging is not insignificant.
This can drive further unnecessary concern, or
at worst unnecessary intervention.
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Summary
Most patients who present with secondary
headache do so through the emergency services. Isolated headache is a poor indicator of
an underlying sinister brain pathology. The
longer headache remains isolated the more
likely it is to be benign. Patients with secondary
headache are more likely to be aged 50 years
and over, present with thunderclap onset
headache or, have accompanying focal
neurology or systemic ill-health. The multiple

‘red-flags’ for secondary headache are covered
within these four most consistent indicators.
The clinical syndrome of the headache,
severity and response to treatment are not reliable indicators of secondary headache. The
majority of patients presenting with secondary
headache have features of migraine or tensiontype headache. Patients with new onset isolated
headache with another primary headache
syndrome or ‘atypical’ characteristics may
warrant further investigation, for example new

onset cluster headache. Such headache disorders are much less common. Evidence to guide
whether other headache phenotypes are more
likely to be associated with a secondary precipitant will take longer to establish.
The risk of imaging for reassurance brings
with it a problematic ‘incidentaloma’ rate. In
patients with normal imaging reassurance
may detract from the main issue of managing
the considerable morbidity associated with
the primary headache disorder. l

REFERENCES
1. Goadsby PJ, Charbit AR, Andreou AP, Akerman S, Holland PR. Neurobiology of migraine.
Neuroscience. 2009;161(2):327-41.
2. Weber F, Knopf H. Incidental findings in magnetic resonance imaging of the brains of
healthy young men. Journal of the Neurological Sciences. 2006 Feb;240(1-2):81-4.
3. Katzman GL, Dagher AP, Patronas NJ. Incidental findings on brain magnetic resonance
imaging from 1000 asymptomatic volunteers. JAMA: The Journal of the American Medical
Association. 1999 Jul 07;282(1):36-9.
4. Vernooij MW, Ikram MA, Tanghe HL, Vincent AJPE, Hofman A, Krestin GP, et al.
Incidental findings on brain MRI in the general population. The New England Journal of
Medicine. 2007 Nov 01;357(18):1821-8.
5. Chang Yue N, Longstreth WT, Elster AD, Jungreis CA, O'Leary DH, Poirier VC. Clincially
serious abnormlaities found incidentally on MR imaging of the brain: Data from the cardiovascular health study. Radiology. 1997 Feb 01(202):41-6.
6. Hamilton W, Kernick D. Clinical features of primary brain tumours: a case-control study
using electronic primary care records. The British Journal of General Practice : The Journal
of the Royal College of General Practitioners. 2007 Sep;57(542):695-9.
7. Alter M, Daube JR, Franklin G, Frishberg BM, Goldstein ML, Greenberg MK, et al. Practice
parameter: the utility of neuroimaging in the evaluation of headache in patients with
normal neurologic examinations (summary statement). Report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology. 1994;44(7):1353-4.
8. Sempere A, Porta-Etessam J, Medrano V, Garcia-Morales I, Concepcion L, Ramos A, et al.
Neuroimaging in the evaluation of patients with non-acute headache. Cephalalgia. 2005
Feb;25(1):30-5.
9. Kernick DP, Ahmed F, Bahra A, Dowson A, Elrington G, Fontebasso M, et al. Imaging
patients with suspected brain tumour: guidance for primary care. The British Journal of
General Practice: The Journal of the Royal College of General Practitioners. 2008
Dec;58(557):880-5.
10. Locker TE, Thompson C, Rylance J, Mason SM. The utility of clinical features in patients
presenting with nontraumatic headache: an investigation of adult patients attending an
emergency department. Headache. 2006;46(6):954-61.
11. Edlow JA, Panagos PD, Godwin SA, Thomas TL, Decker WW. Clinical Policy: Critical
Issues in the Evaluation and Management of Adult Patients Presenting to the Emergency
Department With Acute Headache. Annals of Emergency Medicine.
2008 Oct;52(4):407-36.

14. Ramirez-Lassepas M, Espinosa CE, Cicero JJ, Johnston KL, Cipolle RJ, Barber DL. Predictors of
intracranial pathologic findings in patients who seek emergency care because of headache.
Archives of Neurology. 1997;54(12):1506-9.
15. Valentinis L, Tuniz F, Valent F, Mucchiut M, Little D, Skrap M, et al. Headache attributed to
intracranial tumours: a prospective cohort study. Cephalalgia. 2009 Sep.
16. Lipton RB, Dodick D, Sadovsky R, Kolodner K, Endicott J, Hettiarachchi J, et al. A self-administered screener for migraine in primary care: The ID Migraine validation study. Neurology.
2003 Aug 12;61(3):375-82.
17. Kelman L, Tanis D. The relationship between migraine pain and other associated symptoms.
Cephalalgia. 2006 Jun;26(5):548-53.
18. Fox AW, Davis RL. Migraine chronobiology. Headache. 1998 Jul;38(6):436-41.
19. Slooter AJC, Ramos LMP, Kappelle LJ. Migraine-like headache as the presenting symptom of
cerebral venous sinus thrombosis. Journal of Neurology. 2002 Jul 01;249(6):775-6.
20. Rosenberg JH, Silberstein SD. The headache of SAH responds to sumatriptan. Headache.
2005;45(5):597-8.
21. Lucas S, Hoffman JM, Bell KR, Walker W, Dikmen S. Characterization of headache after traumatic brain injury. Cephalalgia. 2012 Jul 18;32(8):600-6.
22. Levy M, Matharu MS, Meeran K, Powell M, Goadbsy PJ. The clinical characteristics of
headache in patients with pituitary tumours. Brain. 2005;128(8):1921-30.
23. Couch JR, Bearss C. Chronic daily headache in the post-trauma syndrome: relation to extent of
head injury. Headache. 2001 Jul;41(6):559-64.
24. Hoffman JM, Lucas S, Dikmen S, Braden CA, Brown AW, Brunner R, et al. Natural History of
Headache after Traumatic Brain Injury. Journal of Neurotrauma. 2011 Sep;28(9):1719-25.
25. Howard L. Are investigations anxiolytic or anxiogenic? A randomised controlled trial of
neuroimaging to provide reassurance in chronic daily headache. Journal of Neurology,
Neurosurgery and Psychiatry. 2005 Nov 01;76(11):1558-64.
26. Dumas MDM, Pexman JHJ, Kreeft JHJ. Computed tomography evaluation of patients with
chronic headache. Canadian Medical Association Journal. 1994 Nov 15;151(10):1447-52.
27. Tsushima Y, Endo K. MR Imaging in the Evaluation of Chronic or Recurrent Headache.
Radiology. 2005 Jun 01;235(2):575-9.
28. Sahai-Srivastava S, Desai P, Zheng L. Analysis of Headache Management in a Busy Emergency
Room in the United States. Headache: The Journal of Head and Face Pain.
2008 Jul;48(6):931-8.

12. Landtblom AM, Fridriksson S, Boivie J, Hillman J, Johansson G, Johansson I. Sudden onset
headache: a prospective study of features, incidence and causes. Cephalalgia.
2002;22(5):354-60.

29. Barton CW. Evaluation and treatment of headache in the emergency department: a survey.
Headache. 1994;34(2):91-4.

13. Linn FHH, Rinkel GJE, Algra A, van Gijn J. Headache characteristics in subarachnoid haemorrhage and benign thunderclap headache. Journal of Neurology, Neurosurgery and
Psychiatry. 1998;65(5):791-3.

30. Vázquez-Barquero A, Ibáñez FJ, Herrera S, Izquierdo JM, Berciano J, Pascual J. Isolated
headache as the presenting clinical manifestation of intracranial tumors: a prospective study.
Cephalalgia. 1994 Aug;14(4):270-2.

