
Globally, headache* leads to the third highest number of years lived with disability (YLDs) after low back 
pain and depressive disorders, and the highest YLDs in people aged 15 to 49 years.1 Moreover, YLDs attributed 
to headache* have continued to rise over time.2 In Singapore, it is estimated that more than 80% of residents have 
experienced headache in their lifetime.3 Although computed tomography (CT) and magnetic resonance imaging 
(MRI) of the brain are increasingly available for investigation of headache, their clinical utility varies with the clinical 
presentation and working diagnosis.

*Defined as migraine or tension-type headache, and their complication of medication overuse headache.1
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When to reconsider the diagnosis of migraine or TTH

When migraine or TTH does not improve despite appropriate management─including lifestyle changes, 
and acute or prophylactic pharmacological treatment─the diagnosis may need to be revisited (how soon 
improvement is expected differs depending on the management strategy).8 Consider reassessing the 
patient for an alternative diagnosis at this point, including the need for referral or investigations, such 
as CT/MRI brain.

The assessment of headache begins with thorough history taking and physical examination to determine the likely 
diagnosis. Headaches that have an independent pathophysiology and are not caused by another condition are 
referred to as primary headaches.4 Primary headaches account for the majority of headaches, with migraine and 
tension-type headache (TTH) being the most common. The diagnosis of a primary headache is reached based on 
the patient’s clinical presentation, including an absence of features suggesting another cause.5 When any of such 
features is present (they are often known as red flags), a secondary headache may be more likely and investigations 
are usually indicated─including CT/MRI brain (see section “CT/MRI for secondary headaches” starting on page 3).6

The focus of this clinical guidance is on the role of CT/MRI brain for further evaluation of headache to confirm the 
diagnosis. When ordering CT/MRI brain, consider consulting with radiology on details including specific sequences, 
contrast agents, and complementary examinations (such as CT/MR angiography/venography).6

Migraine typically presents as moderate to severe, unilateral pulsating headache that may be preceded by or 
occurring concurrently with a visual or sensory disturbance referred to as aura. Other accompanying features 
can include nausea or vomiting, sensitivity to light or sound, and exacerbation of headache with normal daily 
activities.4 TTH is typically characterised by mild to moderate, bilateral non-pulsatile pain that develops gradually, 
often described as pressure or tightness.4

CT/MRI brain is generally not indicated for patients with typical migraine (even in the presence of aura) 
or TTH, because the chance of detecting a significant abnormality is low and similar to that of people without a 
headache (regardless of whether the migraine or TTH is acute or chronic).6,7

Patients with migraine or TTH, 
without red flags

Overall approach to headache assessment

CT/MRI for primary headaches
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Less common than primary headaches, secondary headaches are the symptom of another condition or pathology, 
such as subarachnoid haemorrhage or brain tumour.9 One should suspect a secondary headache when the 
patient presents with associated features (red flags). The presence of red flags increases the likelihood of 
a secondary headache (particularly when two or more are present that suggest the same underlying 
condition or pathology) and usually lowers the threshold for ordering investigations, including CT/MRI 
brain. However, most red flags are not highly specific to secondary headaches and clinical judgement should still 
be exercised in deciding whether to proceed with investigations when red flags are present. Also, not all red flags 
carry the same significance for investigations, for example painkiller overuse on its own may not warrant imaging, 
but suggests possible medication overuse headache. Referral to a relevant specialist could be considered at any 
point, as appropriate.

There are multiple red flags for secondary headaches. See Table 1 below for the internationally accepted systematic 
SNNOOP10 list of red flags for secondary headaches.5

Table 1. SNNOOP10 list of red flags for secondary headaches5

HIV, human immunodeficiency virus

S   • Systemic symptoms, including fever

N   • Neurological deficit or dysfunction

O   • Older age (50 years and above)

N   • Neoplasm in history

O   • Onset of headache is sudden or abrupt

P(x10)  • Pattern change or recent onset of headache
   • Positional headache
   • Precipitated by sneezing, coughing, or exercise
   • Papilloedema
   • Progressive headache and atypical presentations
   • Pregnancy or puerperium
   • Painful eye with autonomic features
   • Post-traumatic onset of headache
   • Pathology of the immune system such as HIV
   • Painkiller overuse or new drug at onset of headache

Trigeminal autonomic cephalalgias (TACs) are characterised by headache with autonomic symptoms or signs on 
the same side (for example, conjunctival injection, watery eye, nasal obstruction/discharge, or ptosis).4 Cluster 
headache is the most well-known type of TACs. For patients with TAC-like presentation, it is recommended to do 
CT/MRI brain at least once, especially if it has not been done before. This is because symptoms or signs similar 
to those seen in TACs could be caused by an intracranial lesion (for example, of the pituitary gland).6 Although 
only affecting a small number of patients, an intracranial lesion needs to be excluded through CT/MRI brain, as it 
cannot be differentiated from TACs clinically. MRI is preferred over CT as it is better for detecting intracranial lesions.

Patients with cluster headache or other trigeminal 
autonomic cephalalgias, without red flags

CT/MRI for secondary headaches
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Patients with thunderclap headache (TCH), defined as severe headache of sudden onset that reaches maximum 
intensity within a minute,4 require urgent CT brain to investigate suspected intracranial bleeding, particularly 
subarachnoid haemorrhage (SAH). MRI brain or other investigations may be indicated if CT is negative (especially 
when CT was done more than six hours after headache onset), to look for SAH or other causes of TCH.10

Suspicion for brain cancer or central nervous system infection should be higher when a patient presents with 
associated features, including systemic symptoms or signs (such as fever, chills, night sweat, myalgia, or weight 
loss), history of cancer, and immunosuppression. CT/MRI brain is recommended for these patients, especially if 
they are aged 50 years and older and the headache is new.

Patients with sudden, severe headache

Patients with headache and cancer 
or infection (suspected or known)
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On balance, investigations are usually indicated when headache is accompanied by red flags. 
Recommendations 3 to 6 pertain to the more common clinical scenarios involving red flags, in which CT/MRI 
brain is warranted. The decision to order CT/MRI brain, refer to a specialist, or follow up with the patient should 
be made in light of individual patient circumstances─including those involving red flags that are not specifically 
mentioned in the following recommendations.

Choosing between CT and MRI

Considerations informing the choice between CT and MRI include clinical presentation, contraindications, 
diagnostic accuracy, and availability of the test. Overall, CT is preferred over MRI in urgent situations (for 
example, emergencies or headache with rapid progression), and to exclude intracranial haemorrhage. MRI 
does not carry radiation risk and it provides more detailed investigation of suspected intracranial lesions.



Headache and sinusitis

While headache (especially migraine and TACs) and sinusitis could manifest similar symptoms (such 
as head or face pressure/pain, nasal obstruction/discharge, or change in olfaction), sinusitis is usually 
accompanied by features of infection, including fever and purulent nasal discharge. Consider referral 
to an ear, nose and throat specialist for further evaluation (including the need for imaging), especially if 
symptoms persist or progress despite appropriate management, or if complications are suspected (such 
as orbital or intracranial spread of infection).12

In addition to Recommendations 3 to 5, a new headache with red flags (see Table 1 on page 3) or an existing 
headache that is worsening (including development of new features and headache not improving with appropriate 
management) warrant CT/MRI brain to investigate the underlying cause. This also applies to primary headaches 
accompanied by red flags or that are worsening over time (for example, TTH with neurological deficit, new migraine 
in a pregnant woman, or worsening of TTH or migraine─such as increasing frequency/intensity or development 
of aura).

A headache occurring after a traumatic injury to the head warrants investigation with CT/MRI brain. CT brain is 
indicated for patients with a headache developing within seven days after the traumatic event.4 In addition to its 
accuracy for evaluating bony structures and excluding intracranial haemorrhage, CT is easier to perform than MRI 
on patients who are on ventilator support, in traction, or agitated. MRI brain may be considered when neurological 
deficits are present and not explained by CT brain findings.11

Patients with new headache accompanied 
by red flags, or with worsening headache

Patients with post-traumatic headache

Recommendation  6

Recommendation  5

CT may be 
indicated

CT is 
indicated

MRI is 
indicated

MRI may be 
indicated

5



References

1.    Steiner TJ, Stovner LJ, Jensen R, et al. Migraine remains second 
among the world’s causes of disability, and first among young women: 
findings from GBD2019. J Headache Pain. 2020;21(1):137.

2.    Institute of Health Metrics and Evaluation [accessed 10 January 2022]. 
Available from: https://vizhub.healthdata.org/gbd-compare/

3.     Ho KH, Ong BK. A community-based study of headache diagnosis 
and prevalence in Singapore. Cephalalgia. 2003;23(1):6-13.

4.    Headache Classification Committee of the International Headache 
Society (IHS). The International Classification of Headache Disorders, 
3rd edition. Cephalalgia. 2018;38(1):1-211.

5.    Do TP, Remmers A, Schytz HW, et al. Red and orange flags for 
secondary headaches in clinical practice: SNNOOP10 list. Neurology. 
2019;92(3):134-144.

6.     Whitehead MT, Cardenas AM, Corey AS et al. ACR Appropriateness 
Criteria: Headache. J Am Coll Radiol. 2019;16(11s):s364-s377.

7.    Wang R, Liu R, Dong Z et al. Unnecessary neuroimaging for patients 
with primary headaches. Headache. 2019;59(1):63-68.

8.     Robbins MS. Diagnosis and Management of Headache: A Review. 
JAMA. 2021;325(18):1874-1885.

9.    Chou DE. Secondary headaches syndromes. Continuum (Minneap 
Minn). 2018; 24(4, Headache):1179-1191.

10.  Marcolini E, Hine J. Approach to the diagnosis and management of 
subarachnoid hemorrhage. West J Emerg Med. 2019;20(2):203-2011. 

11.  Shih RY et al. ACR Appropriateness Criteria: Head Trauma 2021 
Update. J Am Coll Radiol. 2021;18(5S):S13-S36.

12.  Kirsch CFE et al. ACR Appropriateness Criteria: Sinonasal Disease. 
J Am Coll Radiol. 2017;14(11S):S550-S559.

Chairperson
Dr Bernard Chan Poon Lap, 
Neurology (NUH)

Members
A/Prof Francis Lee Chun Yue, 
Emergency Medicine (KTPH) 

Dr Vincent Ng Yew Poh, 
Neurosurgery (NNI) 

A/Prof David Loke Kok Teik, 
Ear, Nose & Throat (KTPH)

Prof Lim Choie Cheio Tchoyoson, 
Neuroradiology (NNI) 

Dr Yasmin Idu Jion, Neurology 
(NNI)

Clin Asst Prof Gilbert Tan Choon 
Seng, Family Medicine (SHP)

Project lead
Adj A/Prof Tan Cher Heng, 
Diagnostic Radiology (TTSH)

Expert group

About the Agency
The Agency for Care Effectiveness (ACE) was established by the Ministry of Health (Singapore) to drive better decision-making in healthcare 
by conducting health technology assessments (HTA), publishing healthcare guidance and providing education. ACE develops ACE Clinical 
Guidances (ACGs) to inform specific areas of clinical practice. ACGs are usually reviewed around five years after publication, or earlier, if new 
evidence emerges that requires substantive changes to the recommendations. To access this ACG online, along with other ACGs published 
to date, please visit www.ace-hta.gov.sg/acg

Find out more about ACE at www.ace-hta.gov.sg/about-us

© Agency for Care Effectiveness, Ministry of Health, Republic of Singapore
All rights reserved. Reproduction of this publication in whole or in part in any material form is prohibited without the prior written permission of the 
copyright holder. Application to reproduce any part of this publication should be addressed to: ACE_HTA@moh.gov.sg

Suggested citation:
Agency for Care Effectiveness (ACE). When to order CT/MRI for headache. ACE Clinical Guidance (ACG), Ministry of Health, Singapore. 2022.
Available from: go.gov.sg/acg-when-to-order-ct-mri-for-headache

The Ministry of Health, Singapore disclaims any and all liability to any party for any direct, indirect, implied, punitive or other consequential damages arising directly or 
indirectly from any use of this ACG, which is provided as is, without warranties.

Agency for Care Effectiveness (ACE) 
College of Medicine Building 

16 College Road Singapore 169854

Driving better decision-making in healthcareAgency for Care Effectiveness - ACE Agency for Care Effectiveness (ACE)


