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Negative Imaging



Disclaimer

This is an exceedingly complicated and at times 

emotional topic.  

Data represents averages, but life is individual.

I will speak in broad generalities that may not 

apply to individual patients; nothing I say should 

supersede the joint decisions of  patients and their 

physicians.



OVERVIEW

IS IT REALLY NORMAL?

HAVE I DONE ENOUGH WORKUP?

SHOULD I TREAT ANYWAY?

HAVE I CONSIDERED ALTERNATE DX?



IS IT REALLY NORMAL?



IS IT REALLY NORMAL?



IS IT REALLY NORMAL?



SIH WITH NORMAL BRAIN

CASE 1



SIH WITH NORMAL BRAIN

CASE 2



SIH WITH NORMAL BRAIN

CASE 2



BERN SCORE

Major  (2 points each)

• Pachymeningeal enhancement

• Engorgement of venous sinus

• Effacement of the suprasellar cistern of ≤4.0 mm 
or less

Minor (1 point each)

• Subdural fluid collection

• Effacement of the prepontine cistern of 5.0 mm or 

less

• Mamillopontine distance of 6.5 mm or less

Dobrocky T, Grunder L, Breiding PS, Branca M, Limacher A, Mosimann PJ, Mordasini P, Zibold F, Haeni 

L, Jesse CM, Fung C, Raabe A, Ulrich CT, Gralla J, Beck J, Piechowiak EI. Assessing Spinal Cerebrospinal 

Fluid Leaks in Spontaneous Intracranial Hypotension With a Scoring System Based on Brain Magnetic 

Resonance Imaging Findings. JAMA Neurol. 2019 May 1;76(5):580-587. 



HAVE I DONE ENOUGH WORKUP?



Schievink WI, Maya M, Prasad RS, et al. Spontaneous spinal cerebrospinal fluid–venous fistulas 

in patients with orthostatic headaches and normal conventional brain and spine imaging. 

Headache 2021; 61:387–391 

Dx yield = 10% (w/ previous EBP)

YIELD OF ADVANCED MYELOGRAPHY WITH NORMAL BRAIN & SPINE MR

oAll 60 patients underwent EBP prior to DSM

o6/60 (10%) patients had a CVF on DSM

oCVFs identified in 19% of  patients with 

spinal meningeal diverticula, but 0% in 

patients without diverticula

oCVF not always from the largest 

diverticulum (only 33%) 

oResponse to EBP:  
• CVF+: 100% response  

• CFV - : 81% response



Kim DK, Carr CM, Benson JC, et al. Diagnostic yield of lateral decubitus dig- ital 

subtraction myelogram stratified by brain MRI findings. Neurology 2021; 96:e1312–
e1318

Dx yield = 0% for Bern 

score of 2 or less (n=9)

o  Inclusion: clinical suspicion of  SIH, pre-

procedure brain and spine MR

o Exclusion: epidural fluid on MRI 

o Limitation: unclear who had SIH with a low 

Bern score vs no SIH

YIELD OF ADVANCED MYELOGRAPHY WITH NORMAL BRAIN & SPINE MR



YIELD OF ADVANCED MYELOGRAPHY WITH NORMAL BRAIN & SPINE MR

Gibby JT, et al. Diagnostic Yield of Decubitus CT Myelography for Detection of CSF-

Venous Fistulas. AJNR Am J Neuroradiol. 2024 Aug 1. doi: 10.3174/ajnr.A8330. 

“Of patients with an epidural leak seen on spinal imaging (n = 

55), 78% (43/55) had positive brain imaging … the remaining 
22% (12/55) had no signs of SIH on brain imaging.”

“No CSF-venous fistulas were identified in patients with 

negative findings on brain imaging; epidural CSF leaks 

accounted for all cases of patients who had spontaneous 

intracranial hypotension with negative brain imaging findings.”

Dx yield = 0% 



WHERE DOES THAT LEAVE US?

o  Consensus: strongly suspected SIH should have Brain + 

Spine imaging

o  No consensus: type of spine imaging sufficient for 
‘complete’ workup.  At a referral center, probably will (and 
should) get advanced myelography. 

o Negative imaging DOES NOT mean nothing is wrong

 
o More workup is not cost-free: medical, social, financial risks 

and costs

o  Need more science to better guide



HAVE I CONSIDERED ALTERNATE DX?



oDefinite SIH

oCVF to sacral venous malformation

oMultiple treatments

oBrain imaging normalized

o Symptoms persisted – with frequent syncope

oCSF opening pressure 30 cm H20

oRepeat myelography: no residual CVF

oActive stand test:

oHR increase 50bpm

Challenge Case



POTS

Postural orthostatic 

Tachycardia 

Syndrome

Cervicogenic IIH

Idiopathic 

Intracranial 

Hypertension

Craniocervical

Instability

NDPH (primary)
New Daily Persistent 

Headache

• Dysautonomia

• Abnormal increase 

in HR when 

standing

• Decreased filling of 

epidural venous 

plexus

• Upper cervical DJD

• Referred head pain 

in cervical 

dermatomes

• Axial loading in 

upright posture 

• Increased CSF 

pressure

• Exertional 

worsening

• Orthostatic and 

exertional 

components can be 

confused

• Murky dx and 

diagnostic criteria

• Associated with 

connective tissue 

d/o

• Abnormal motion at 

skull base causes 

head pain

• Unknown 

mechanism

• Abrupt onset

• Onset may be 

associated with 

viral illness or 

surgery

✓ Pre-syncope

✓ Dizziness

✓ Fatigue

✓ Abdominal pain

✓ Palpitations

✓ Unilateral occipital 

or temporal pain

✓ Reproducible with 

head turning

✓ DJD on imaging

✓ AM or ‘wake-up’ HA

✓ Obesity

✓ Vision changes

✓ Occipital HA & post 

neck pain

✓ Ehlers-Danlos

✓ Improves in cervical 

collar?

✓ Dx of exclusion
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ALTERNATE DIAGNOSES?



SHOULD I TREAT ANYWAY?





Choi SY, Seong M, Kim EY, Youn MS, Cho S, Jang H, Lee MJ. Outcome of 

epidural blood patch for imaging-negative spontaneous intracranial 

hypotension. Cephalalgia. 2023 Feb;43(2).



EBP WHEN IMAGING IS NEGATIVE

Carroll I, et al. Long-Term Epidural Patching Outcomes and Predictors 

of Benefit in Patients With Suspected CSF Leak Nonconforming to 

ICHD-3 Criteria. Neurology. 2024 Jun 25;102(12):e209449. 



“Patients received a mean of 3.6 ± 

2.9 EBPs, at a mean of 2.5 ± 1 

spinal levels treated per patch. 

Average days between patches 

was 71 ± 80.” 

Carroll I, et al. Long-Term Epidural Patching Outcomes and Predictors 

of Benefit in Patients With Suspected CSF Leak Nonconforming to 

ICHD-3 Criteria. Neurology. 2024 Jun 25;102(12):e209449. 

“Patients who did not conform to 
the ICHD-3 criteria for SIH showed 

moderate rates of sustained, 

clinically meaningful improvements 

in global physical health, global 

mental health, neck pain, fatigue, 

and head pain after EBP therapy.”



EBP WHEN IMAGING IS NEGATIVE

PROMIS MEASURES

PHYSICAL HEALTH: 32→35 *

MENTAL HEALTH: 36→38 NS



EBP WHEN IMAGING IS NEGATIVE

o Average 3.8-point improvement 
after average 3.6 EBP

o Whether this is worth it is in the eye 

of the beholder, no right answer

o But having this information 

undoubtedly improves our ability to 
counsel patients

o Wherever we are, its not far 
enough

HIT6: 67→ 64 *



WHY YOU SHOULD BE OPTIMISTIC

o  This paper represents a strong commitment to 

understanding what to do when imaging is negative

oWell designed and executed

o This is the most difficult and important question in the 

field currently

o  Answers will be found not with belief or hunches, but 

with science like this

oWe will see more studies like this 



o Empiric EBP may be an option

o Be clear about what to expect 

o Keep doing if working, stop if 

not working

o Response to EBP is a poor 
diagnostic tool (*my opinion)

EBP WHEN IMAGING IS NEGATIVE



Benefits Harms



WHAT ARE THE HARMS?

o Failure to pursue other diagnoses (“tunnel vision”)

o Procedural complications

o Financial

o Anxiety about procedures and prognosis

o Radiation risks

o Patient time/fatigue 

o Physician access



o Understand the diagnostics (strengths and limitations)

o Be honest with your patient

o …but also be honest with yourself

o Respect your patient’s journey

o …but you also owe an objective assessment to your patient

o Don’t blame/criticize others too harshly for dealing with unknowns differently

o Set clear expectations

o Proceed practically

GOALS
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