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Why does it matter?
• VERY common for primary care 

physicians and otolaryngologists

• Delayed diagnosis with prolonged 
patient suffering

• Unnecessary antibiotic, steroid, or 
sinus OTC therapies 

• Unnecessary sinus surgery

• Increased healthcare costs

Al-Hashel JY, Ahmed SF, Alroughani R, Goadsby PJ. 
Migraine misdiagnosis as a sinusitis, a delay that can last 
for many years. J Headache Pain. 2013;14(1):97.

Witsell DL, Dolor RJ, Bolte JM, Stinnett SS. Exploring 
health-related quality of life in patients with diseases of 
the ear, nose, and throat: a multicenter observational 
study. Otolaryngol Head Neck Surg. 2001;125(4):288-298

Foroughipour M, Sharifian SM, Shoeibi A, et al. Causes of 
headache in patients with a primary diagnosis of sinus 
headache. Eur Arch Otorhinolaryngol. 
2011;268(11):1593-1596.

Outline
• What is a “sinus headache”?

• What is rhinosinusitis and what are 
headaches caused by rhinosinusitis?

• How might we diagnose these patients?

• What are some treatment options? 
• VERY BRIEF

Terminology and Thoughts
• So yes, “sinus headache” is a misleading term because rhinosinusitis is an 

uncommon cause of craniofacial pain

• However, this point has been reiterated in decades of literature, and yet the 
term is still going strong in the media and amongst patients and clinicians, so I 
think there’s little use fighting it.

• For this talk, I generally use “non-sinogenic craniofacial pain or facial pain” but 
we have to accept that people will continue to call them sinus headaches or 
pressure

Touch of Physiology
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Physiology of Sinonasal Pain
• V1 and V2 carry various pain nerve fibers

• Nerves end as bare nerve terminals in the sinonasal
mucosa

• Local stimulation of these trigeminal fibers 
presumably lead to both an afferent response to 
brain (pain), and an efferent response of 
vasodilation and hypersecretion

• Presumably sinus inflammation or mucosal pressure 
changes can stimulate these nerve fibers www.aans.org/Patients/Neurosurgical-

Conditions-and-Treatments/Trigeminal-
Neuralgia

Samaridou 2017

Defining Rhinosinusitis
(AAO and EPOS)

Rhinosinusitis Criteria 
(2015 AAO and 2020 EPOS Guidelines)

• Inflammation and/or infection in the sinuses that 
CAUSE SYMPTOMS

• ≥ 2 Symptoms for:
• NOT if only facial pain (+ anterior drainage/obstruction)
• Acute: < 1 mon 

• Recurrent = multiple discrete episodes
• Chronic: > 3 mon

• AND
• Endoscopic findings (edema, pus, polyps) OR
• CT findings (mucosal thickening, opacification)

Anterior drainage

Posterior drainage

Nasal obstruction

Smell loss

Cheek or FH Pressure

Fokkens et al. 2020 (EPOS)
Rosenfeld et al. 2015 (AAO)

Diagnosing Headache attributed to 
Rhinosinusitis

(International Headache Society)

ICHD-3 criteria (2018): Headache attributed to Rhinosinusitis
Headache attributed to ARS Headache attributed to CRS or RARS

A. Any headache fulfilling criterion C 
B. Clinical, nasal endoscopic and/or imaging evidence of acute 

rhinosinusitis 
C. Evidence of causation demonstrated by at least two of the following:

1. headache has developed in temporal relation to the onset of 
rhinosinusitis 

2. Either or both of the following: 

a) headache has significantly worsened in parallel with 
worsening of the rhinosinusitis
b) headache has significantly improved or resolved in parallel 

with improvement in or resolution of the rhinosinusitis

Headache is exacerbated by pressure applied over the paranasal 
sinuses

In the case of a unilateral rhinosinusitis, headache is localized and 
ipsilateral to it 

A. Not better accounted for by another ICHD-3 diagnosis.

A. Any headache fulfilling criterion C 
B. Clinical, nasal endoscopic and/or imaging evidence of current or past 

infection or other inflammatory process within the paranasal sinuses
C. Evidence of causation demonstrated by at least two of the following:

1. headache has developed in temporal relation to the onset of 
rhinosinusitis 

2. Either or both of the following: 

a) headache has significantly worsened in parallel with 
worsening of the rhinosinusitis
b) headache waxes and wanes in parallel with the degree of 

sinus congestion and other symptoms of the chronic 
rhinosinusitis

Headache is exacerbated by pressure applied over the paranasal 
sinuses

In the case of a unilateral rhinosinusitis, headache is localized and 
ipsilateral to it 

A. Not better accounted for by another ICHD-3 diagnosis.

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

Issues with these Criteria
• Neither document discusses much of the original research published  

demonstrating generally low or variable prevalence of craniofacial pain in 
rhinosinusitis

• Neither document discusses optimal diagnostic methods for determining 
whether facial pain is due to rhinosinusitis or a headache disorder

• What confirmatory testing is best? Nasal endoscopy or imaging?

• Therefore, clinicians must go by their training or interpretations of the vague 
guidelines
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If a patient presents with 
“sinus headaches,” 

what’s the most common diagnosis?

What are “sinus headaches”? 
• Schreiber et al. 2004

• Prospective, multicenter 
• 2,991 patients with “sinus headache”
• 88% migraine or probable migraine

• Eross et al. 2007
• Prospective observational
• 100 sequential patients with “sinus headache”
• 86% with migraine or probable migraine

• Plawecki, Ali, Zvirbulis, Craig et al. 2021 
(unpublished)

• 134 consecutive “sinus headaches” to rhinologist, 
referred to headache specialists (2018 IHS criteria)

• 50% migraine; (but 95% were non-sinogenic)

Schreiber et al. Prevalence of migraine in patients with a history 
of self-reported or physician-diagnosed “sinus” headache. Arch 
Intern Med. 2004;164:1769–1772

Eross E, Dodick D, Eross M. The Sinus, Allergy and Migraine 
Study (SAMS). Headache 2007;47:213–224

Are there other types of non-sinogenic facial pain? 
YES!

• Tension-type headache
• Cluster headache
• Hemicrania continua
• Cervicogenic headache
• Trigeminal neuralgia
• Occipital neuralgia
• Medication overuse 
• Myofascial pain syndrome (TMJ)
• Fibromyalgia

• If you are well-versed in ICHD-3 criteria, you can tease out these different headaches, but 
otherwise, consider Neurology or headache specialists if you think it’s NOT sinogenic

Why is it confusing?
• Multiple headache disorders, esp migraine and tension-type headache, often 

cause pain over cheeks, forehead, and temples, interpreted as sinuses (Eross
2007, Schulz 2018)

• Some migraine triggers include allergen exposure, and barometric pressure or 
seasonal changes (Eross 2007)

• Patients with headache disorders often have concurrent sinonasal symptoms

• Facial pain patients can have BOTH sinusitis and headache disorders

Sinonasal Symptoms with Headache
• Schreiber et al. 

2004
• ~2,630 “sinus 

headache” 
patients who 
fulfilled migraine 
criteria

• Lal et al. 2013
• 211 facial pressure
• 70-90% with 1 or 

more other 
sinonasal
symptom
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Concurrent symptoms with Migraine

Associated Symptoms

Concurrent Sinusitis and Headache Disorders

• Retrospective review of 211 facial pressure patents referred to rhinologist

• 70% had ARS or CRS

• 50% had primary headache disorder

• 30% had concurrent rhinosinusitis and headache disorder

2013
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More confusing points
• Symptomatic criteria for rhinosinusitis demonstrate about 50-70% positive and 

negative predictive values in predicting rhinosinusitis, without objective 
testing (Hirsch et al. 2017)

• Sinusitis and headache guidelines do not provide recommendations for 
optimal objective confirmatory testing (imaging or endoscopy?)

Objective Criteria: 
CT or Nasal Endoscopy?

Miserable with “sinus” based on 
pressure in forehead and between eyes Why view CTs with caution?

• ~30-80% of general population or migraine patients have incidental findings on sinus 
or head CT and MRI

• Cysts, mucosal thickening, mucus/opacification

• CT findings do NOT correlate well with sinonasal symptoms or facial pain

• Flinn et al. 1994. A prospective analysis of incidental paranasal abnormalities on CT head scans
• Mehle ME, Kremer PS. Sinus CT scan findings in "sinus headache“ migraineurs. Headache 2008;48:67–71
• Wittkopf ML, Beddow PA, Russell PT, Duncavage JA, Becker SS. Revisiting the interpretation of positive sinus CT findings: 

a radiological and symptom-based review. Otolaryngol Head Neck Surg 2009;140:306–311
• Lloyd GA. CT of the paranasal sinuses: study of a control series in relation to endoscopic sinus surgery. J Laryngol Otol

1990;104:477–481
• Shields G, Seikaly H, LeBoeuf M, et al. Correlation between facial pain or headache and computed tomography in 

rhinosinusitis in Canadian and U.S. subjects. Laryngoscope 2003;113:943–945

• 51 patients with rhinosinusitis 
• VAS (0-10) vs CT opacification score
• No correlation with CT burden

Pain severity and location do not correlate with CT

• 83 CRS patients
• Multicenter, prospective
• VAS (0-10) at pain locations vs CT 

opacification scores
• No correlation bw location or severity

2016

2003

Additionally, negative results might not help
• For one, if patients truly have recurrent acute rhinosinusitis, if sinus CT is not 

obtained during episodes, it could be falsely negative

• A negative sinus CT does not give patients a diagnosis. 
• It makes some clinicians feel better that they’re “not missing something,” but this is 

extremely unlikely since concerning sinonasal disease will almost always cause of other 
prominent symptoms, and be detectable with nasal endoscopy

• If considering imaging for craniofacial pain, should consider neuroimaging 
according to headache criteria rather than sinus imaging to confirm sinusitis.

• I personally leave this to our neurologists, but listeners may be more up-to-date on 
neuroimaging criteria
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What about Nasal Endoscopy?

Endoscopic Findings
Normal (Negative) Edema and Pus Polyps

Utility of Endoscopy (2020)

• Nasal endoscopy: 88% sensitive, 87% specific

• Endoscopy alone can diagnose CRS with very high reliability

• In general, CT is not of great assistance when patients meet clinical criteria, so
routine CT is NOT necessary

2020

Power of Normal Nasal Endoscopy

• Kieff and Busaba 2011
• 42 patients with normal endoscopies 

with facial pain, compared to CT 
• NPV 90% 

• West and Jones 2001
• 101 patients with facial pain, and 

negative endo and CT scans
• 99/101 had confirmed headache 

disorders

Craniofacial Pain at Henry Ford
(Plawecki, Ali, Zvirbulis, Peterson, Craig. Submitted Sep 2021, unpublished)

• Prospective observational study

• 134 consecutive patients with chief complaint of sinus headache
• Rhinologist → H&P and nasal endoscopy → headache specialists

• Assessed for agreement between:
• Craniofacial pain location and positive CT findings at respective sinus locations
• Negative nasal endoscopy and negative CT findings

Headache Diagnoses
Frequencies

% (n/134)

Migraine 50.0 (67)
Tension-type headache 21.6 (29)
Cervicogenic headache 10.5 (14)
Persistent Idiopathic Facial Pain 9.0 (12)
Medication overuse headache 7.5 (10)
Trigeminal Neuralgia 6.7 (9)
Occipital Neuralgia 6.7 (9)
Headache attributed to rhinosinusitis 5.2 (7)
Headache attributed to temporomandibular 
disorder

5.2 (7)

New daily persistent headache 4.5 (6)
Hemicrania continua 3.0 (4)
Cluster headache 2.2 (3)
Headache attributed to disorder of teeth 1.0 (1)
Other headaches 7.5 (10)

• 80-97% concurrence between negative 
endoscopy and negative CT findings

• Poor agreement between subjective craniofacial 
pain location and positive CT findings (kappa <0.20)

• 90% of patients had negative nasal endoscopies

5% due to sinusitis!!!
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Feeling helpless? 

What about some 
simple screening methods? 

• 563 patients

• 27 primary care sites, 12 headache 
specialists

• 3 questions
• (+) screen if 2/3

• 81% sensitive, PPV 93%

Photophobia

Nausea

Disabled 
(prevented work, study, ADLs)

2003

What if you’re not 
concerned about migraine?

A simple screen for those 
would be good too

SNOT-22: Sinonasal outcome test

• 560 CRS vs 164 non-sinogenic headache 

• When facial pain ≥ 3 (out of 5) → 88% NPV (ie pain NOT likely from CRS) 

2018
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What about treatment?
“Sinus Headache” treated as Migraine

Patel et al. “Sinus headache”: rhinogenic headache or migraine? An evidence-based guide to diagnosis and treatment. Int 
Forum Allergy Rhinol, 2013; 3:221–230

Issues with Migraine Trial Approach

• Patients do not necessarily get a formal headache diagnosis, so not sure what 
you’re treating

• It is reasonable to try empiric headache therapy for symptomatic relief, but if 
uncertain of diagnosis or inadequate response to therapy, consider Neurology 
or headache specialist referral

• Beyond scope of this talk to discuss optimal medical management of different 
headache entities

Sinus Surgery for Facial Pain?

• Major Confounders
• Variable disease
• Variable extents of 

surgery
• Variable outcome 

measures

• Patients who failed medical therapy 

N LOE Indications Success Rate

Clerico er al. 
1997

19 4 Headaches, no sinus 
symptoms, but some CT 
disease

79%

Ramadan 1999 15 4 Headaches, no sinus 
symptoms

60% at 2 years based 
on subjective 
improvement

Tarabichi 2000 82 4 CRS with facial pressure 94% resolved at 2 mon, 
BUT only 62% at 1 year

Levine 2005 1165 4 Heterogeneous 
headaches and CRS 
with pressure

84% relief if other sinus 
sx’s; BUT only 19% if 
isolated pain

• Due to poor evidence, 
ESS is a last resort

• I’ve done ONE in 6 
years (1/~600 sinus 
surgeries)

What we do at Henry Ford

• Thorough history with headache screening

• Nasal endoscopy at time of craniofacial pain

• With negative endoscopy or pain out of 
proportion to exam, refer to headache specialists 
in Neurology

• Defer neuroimaging decision to neurologists 
• If fail neurologic therapy, consider ESS as last resort 

• Ongoing data collection…more to come

Take-Home Points
• When you hear facial pain/pressure, think about the DDx of headache disorders, 

with rhinosinusitis being UNCOMMON
• Isolated pain without other sinonasal symptoms is NOT sinusitis

• 3-question migraine screen (EMR template?)

• How severe? (0-5); ≥3, suspicious for headache

• If posi ve screen for migraine, or NO other sinus symptoms→ headache therapy 
or Neurology

• ICHD-3 criteria, +/- neuroimaging per headache criteria

• If suspect rhinosinusitis, treat as you see fit, but consider ENT referral if no 
improvement or if you’re unsure of the diagnosis

• DON’T NEED sinus CT, and don’t need multiple rounds of therapy

• ENT referral: nasal endoscopy is as good as CT (without the radiation)
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Take-Home Points
• Set expectations: “might be sinusitis, but might not be”

• The goal is to get the RIGHT diagnosis

• Treatment
• Medical therapy for headache (may take multiple trials)
• Sinus surgery is RARELY indicated, and only after failed 

headache therapies
• Educate patients on low evidence levels 

• THIS IS CHALLENGING, but if we all try to optimize the  
diagnosis and management of craniofacial pain, we will 
make a meaningful impact on patient quality-of-life and 
healthcare!

Thank You
• Check out my YouTube channel, or 

have patients check it out
• John Craig, Henry Ford Rhinology-

Skull Base
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