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“Reports that say that something hasn't happened are always 
interesting to me, because as we know, there are known 

knowns; there are things we know we know. We also know 

there are known unknowns; that is to say we know there are 

some things we do not know. But there are also unknown 

unknowns—the ones we don't know we don't know. And if one 

looks throughout the history of our country and other free 

countries, it is the latter category that tends to be the difficult 

ones.”

https://en.wikipedia.org/wiki/Epistemic_humility

EPISTEMOLOGY



KNOWN KNOWNS



CVFs EXIST



IVVP BASIVERTEBRALEVVP



DECUBITUS

Kranz PG, Gray L, Amrhein TJ. Decubitus CT Myelography for Detecting Subtle CSF 

Leaks in Spontaneous Intracranial Hypotension. AJNR Am J Neuroradiol. 2019 

Apr;40(4):754-756. 

Schievink WI, Maya MM, Moser FG, Prasad RS, Cruz RB, Nuño M, Farb RI. Lateral 

decubitus digital subtraction myelography to identify spinal CSF-venous fistulas 

in spontaneous intracranial hypotension. J Neurosurg Spine. 2019 Sep 

13;31(6):902-905. 



HOW TO DETECT



Setup

Piechowiak, E. I. et al. Role of 

Conventional Dynamic Myelography for 

Detection of High-Flow Cerebrospinal 

Fluid Leaks. Clinical Neuroradiology 87, 

1–9 (2020). 



Setup



“Static”
Decubitus

CTM



”Dynamic”
Decubitus

CTM

requires imaging 

during contrast 

injection



o Fluoro or CTM

o Decubitus

o  Mostly (but not 

exclusively) thoracic 

spine

Scan 1, Prone
MIP 3.5mm

Scan 1, decubitus
MIP 3.5mm

Scan 2, decubitus
MIP 3.5mm

DECUBITUS



TREATMENT

Surgery Embolization EBP



KNOWN UNKNOWNS



WHY CVFs FORM



WHY CVFs FORM



WHY CVFs FORM



Mark I, et al. Temporal Characteristics of CSF-Venous Fistulas on Digital Subtraction 

Myelography. AJNR Am J Neuroradiol. 2023 Apr;44(4):492-495. PMID: 36894299

Mean time to appear: 

9.1 sec 

(range 0-30 sec)

Mean duration: 

48.1 sec 

(range 24-73 sec)

TIMING



TIMING

Callen AL, Fakhri M, Timpone VM, Thaker AA, Dillon WP, Shah VN. Temporal Characteristics of 

CSF-Venous Fistulas on Dynamic Decubitus CT Myelography: A Retrospective Multi-Institution 

Cohort Study. AJNR Am J Neuroradiol. 2023 Dec 29;45(1):100-104. 



DENSITY

Edelmuth DGL, Amrhein TJ, Kranz PG. Density and Time 

Characteristics of CSF-venous fistulas on CT myelography 

in Patients with Spontaneous Intracranial Hypotension. 

AJNR Am J Neuroradiol. 2024 Sep 30.



Valsalvainspiration inspiration

RESPIRATION



“Eight patients with confirmed 

CSF-venous fistulas who 

underwent CT myelography 

using the 3-phase respiratory 

protocol were included. Visibility 

of the CSF-venous fistula was 

greatest during resisted 

inspiration in 5/8 (63%) of 

cases.” 

HOW TO BEST DETECT



Needs 

further 

investigation

CTM vs DSM



EID CT (0.625mm) PCCT CT (0.2mm)

CONVENTIONAL vs PCCT



CONVENTIONAL vs PCCT

“In 5 [of 6] cases, the CSF-venous fistula was 

previously occult on decubitus digital subtraction 

myelography or decubitus dynamic CT myelography 

using an energy-integrating detector system.”

“PC-CTM identified a definitive CVF in 66.7% of 

consecutive patients presenting with SIH in the 

absence of an extradural CSF.” 



o Literature is inconclusive still

o Must work at your institution

o Equipment availability, referral, experience patterns matter

o Operator experience > Technology

HOW TO BEST DETECT



RECURRENCE

“According to our analysis, the 
recurrence rate after treatment in 

all groups is approximately 6%, 

which is relatively low, considering 

that experience with diagnosis and 

treatment is limited.”

Konovalov A, et al. Surgical Treatment Efficacy of CSF-Venous Fistulas: Systematic 

Review. World Neurosurg. 2022 May;161:91-96. 



RHP

“Data on postoperative complications 
are scarce in the evaluated studies. 

Rebound syndrome was observed in 18 

patients after surgery (16.8%). They 

regressed commonly within a month 

without additional treatment. 

Acetazolamide was administered for 2–
3 weeks in selected patients.

Endovascular treatment was described 

only in study ... No complications were 

registered.”

Konovalov A, et al. Surgical Treatment Efficacy of CSF-Venous Fistulas: Systematic 

Review. World Neurosurg. 2022 May;161:91-96. 



UNKNOWN UNKNOWNS



"There are more things in 

heaven and earth, Horatio, 

Than are dreamt of in your 

philosophy" 

(Hamlet I.5:159–167)



Normal 

Science

Anomaly

Revolution
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