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Presumed occult Presumed occult 
CVFCVF

SPINE MRISPINE MRI

+ Epidural fluid No Fluid

Epidural leakEpidural leak

Problem solving study
#1

Problem solving study
#2

FIRST LINE VS PROBLEM-SOLVING

Problem solving study #1: Problem solving study #1: 
High temporal resolutionHigh temporal resolution

oo Ultrafast CTMUltrafast CTM
oo DSMDSM
oo Dynamic myelographyDynamic myelography

Problem solving study #2: Problem solving study #2: 
Can detect CVFCan detect CVF

ooDSMDSM
oDynamic Myelo (under fluoro)

ooDecubitus CTMDecubitus CTM
ooDynamic CTM (ultrafast)Dynamic CTM (ultrafast)



CT FOR EPIDURAL 
LEAKS



WHAT IS ULTRAFAST 
CTM?



WHAT IS ULTRAFAST CTM?

oo Scan as contrast is injectedScan as contrast is injected

oo MultipleMultiple phases  (3-4 typical) phases  (3-4 typical)

o Goal: catch first moment of leak

o Sometimes called “dynamic CTM”

Phase 1

Phase 2

Phase 3



Equipment



ULTRAFAST CTM FOR VENTRAL 
LEAKS



WHY ULTRAFAST CTM?

Avoids “the 
shoulder 
problem”



WHY ULTRAFAST CTM?



~T3

Below 
this line

Fluoro or 
Ultrafast CT

Above 
this line Ultrafast CT

Ventral leaks

CT FOR EPIDURAL LEAKS



ULTRAFAST CTM FOR LATERAL 
LEAKS



DYNAMIC MYELOGRAM



ULTRAFAST CTM FOR LATERAL 
LEAKS





Phase 1

Phase 2

Phase 4



CT FOR CVFs



Position

TROUGHTROUGH



Position if
Dynamic Dynamic 

CTM CTM 
((Ultrafast)



LATERAL DECUBITUS CTM

Goal: high-density contrast



EARLY SCANNINGEARLY SCANNING
IS IMPORTANT

…BUT

CONTRAST DENSITY CONTRAST DENSITY IS IS 
MORE IMPORTANT*MORE IMPORTANT*

(my opinion)

KEEP THE CONTRAST KEEP THE CONTRAST 
OUT OF THE HEAD! OUT OF THE HEAD! 

(3 PILLOWS)(3 PILLOWS)

MULTIPLE PHASESMULTIPLE PHASES
OF SCANNING?

I’M NOT YET SUREI’M NOT YET SURE

LATERAL DECUBITUS CTM



WHY CTM FOR 
CVF?



Access to 
equipment

WHY CTM FOR CVF?



Both sides 
in one 

procedure

Left Side Right Side

1 DAY1 DAY
1 NEEDLE

NO SEDATIONNO SEDATION

WHY CTM FOR CVF?



High 
confidence 
for small 
fistulas

WHY CTM FOR CVF?



WHY CTM FOR CVF?



High 
confidence 
for small 
fistulas

WHY CTM FOR CVF?











39% 39% ADDITIONAL 
INCREMENTALINCREMENTAL

DIAGNOSTIC YIELDDIAGNOSTIC YIELD

CONSIDER POST-DSM CT CONSIDER POST-DSM CT 
IF NEGATIVEIF NEGATIVE

WHY CTM FOR CVF?



Respiratory 
phases

Max Max InspirInspir Resist Resist InspirInspir ValsalvaValsalva

WHY CTM FOR CVF?



Presumed occult Presumed occult 
CVFCVF

SPINE MRISPINE MRI

+ Epidural fluid No Fluid

Epidural leakEpidural leak

Ventral: Ultrafast CTM

Lateral: Ultrafast CTM  
-or- dynamic myelo (fluoro) 

Decubitus CTM

MY MY ALGORITHM (CT-BASED PRACTICE)



SPINAL 
IMAGING 

ALGORTIHM II:
CT-BASED

Peter G. Kranz, M.D.

Associate Professor of Radiology
Chief, Division of Neuroradiology
Duke University Medical Center

peter.kranz@duke.edu


