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Diagnostic algorithm 

Detailed 
History and 
Examination

Are there flags?
(Red, orange, yellow)

Secondary 
Headache 
Condition

Primary 
Headache 
Condition

How to Take a Headache History: Strategies                                                 Modified from Dr. Deborah I. Friedman (Medscape, 2019) 

HEADACHE

SNOOP mnemonic (Doddick 2003)



DO TP et al, Neurology 2019

“P” red flags



DO TP et al, Neurology 2019

“P” red flags



ICHD 3 definition

Mehta et al, Frontiers in Neurology 2023



Spontaneous intracranial hypotension (SIH) 
some statistics

Characteristics
Age 42.5 years (2-88)
Gender Women 63%
Time to diagnosis 32 days (1 day to 19.7 years)
Headache present 97%
Low spinal fluid pressure 67%*

D’Antona et al, JAMA Neurology 2021

* 34% or less in other reports (Kranz et al, Headache 2018)

Annual incidence: 3.8-5/100,000 
                                          (Schievink et al, J Headache Pain, 2007, Pradeep et al, Interventional Neurorad 2023)
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Clinical diagnostic challenges

• Orthostatic nature

• Atypical presentations

• Cerebrospinal fluid pressure

• Predisposing and precipitating factors  

• Cognitive bias



• Prevalence: 92% or less in SIH 
• Time to onset of being upright and time to peak
     - 2 hours? 1 hour? can function upright at all? 
• Time to improvement after lying down (flat):
     - may take up to 2 hours, may not need to be complete
• Second half of the day headache (Dr. Mokri)
• Orthostatic feature may disappear over time: 
     - 93%  if presented within 10 weeks of symptoms onset vs 
     - < 63% after 10 weeks
• Paradoxical headache: worse lying down
• Neck involvement: cervicogenic?

Cheema et al, JNNP 2023
Mehta et al, Frontiers in Neurology 2023
D’Antona et al, JAMA Neurol, 2021
Kranz et al, Headache 2018
Hunderfund, Mokri, J Neurol 2012

Orthostatic Headache (OH)



Atypical presentations: 
timing

• Chronic Daily Headache (CDH +/-O)

• New Daily Persistent Headache

• Thunderclap headache

• Recurrent 

• Other: children, older, pregnancy



Cheema et al, JNNP 2023
Amrhein et al, J of Patient-Reported Outcomes, 2023
Pere-Vega et al, Neurological Sciences 2020
Ozge&Bolay, Curr Pain and Headache Rep 2014

Atypical presentations: 
symptoms other than headache

Seizures; Movement disorders;  Functional Neurological Disorder (FND)



Atypical presentations:
 prompted and non-prompted symptoms

Amrhein et al, Journal of Patient-Reported Outcomes, 2023

“Patient experience of 
spontaneous intracranial 
hypotension (SIH): 
qualitative interviews for 
concept elicitation”



Patient experience of spontaneous intracranial hypotension 
(SIH): qualitative interviews for concept elicitation

Amrhein et al, J of Patient-Reported Outcomes 2023



Predisposing and Precipitating factors

Predisposing
• degenerative spine changes
• connective tissue disease (HSD, EDS, Marfan, etc)
• Other: i.e. dramatic weight loss

Precipitating
• Sitting/standing
• exercise
• Valsalva
• “just getting up in the morning”
• “just living”



Cognitive biases

“The diagnostic failure rate is estimated to be 10 to 15%” (Society for the Improvement of 
Diagnosis in Medicine, Graber et al, JAMA 2012)

Greater than 90% of SIH patients are initially misdiagnosed (Schievink et al, Arch Neurol 2003)

 
Physician features (i.e. “Chiari malformation”, CM):

Availability: unfamiliarity with CSF hypovolemia presenting as ”CM”
Confirmation: a “malformation” is present, symptoms are present → need  for 
decompression
Outcome Bias: this is “someone I can fix” 
Zebra Retreat:  
- pursuing this alternative diagnosis (SIH) to explain symptoms less desirable
- not worth time and effort 
- the need to order costly tests, possibly perceived as wasting resources. 

Christopher Gottschalk, Headache Currents,  2019



Clinical diagnostic challenges: 
consequences

• Complications: 
     subdural hematoma (13-20%, ! if bilateral)
     superficial siderosis (up to 10.3 %)
     cerebral vein thrombosis (1-2%)
     spinal cord herniation (1%)
     coma (0.5 %, reversible!)

• Under- and overdiagnosis
• Suboptimal outcomes



Quality of Life in Patients with Confirmed 
and Suspected Spinal CSF Leaks 

”Improved identification and treatment of 
SIH are imperative to improve patients’ 

QoL”

Liaw, McCreary, Friedman. Neurology, 2023
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Other causes  

Mehta et al, Frontiers in Neurology 2023



Cognitive biases

Christopher Gottschalk, Headache Currents,  2019



Delays from referral to a specialist to 
investigation and treatment.

Cheema et al, BMJ Open 2022



Who (mis)diagnoses SIH?

Schievink, Arch Neurol, 2003

Greater than 90% of patients are initially misdiagnosed



Urgency of referral to neurologist 

• 2–4 weeks: if the patient is able to care for his or her self, the 
urgency of the referral should be based on the severity of 
clinical features including mental health impact. 

• 48 hours: if If the patient is not able to care for his or her self 
but has help

• Emergency admission: if patients are not able to care for 
themselves and do not have help 

Cheema et al, JNNP, 2023


