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1. PROMIS Global health
2. HIT-6
3. Neck Disability Index
4. Rhodes Index and Nausea Vomiting and Retching (INVR)
5. Tinnitus Handicap Inventory
6. PROMIS Applied Cognitive Questionnaire
7. Dizziness Handicap Inventory
8. PROMIS Fatigue

Patients treated and measured from 
August 2016 to November 2018



243 considered for 
patching and complete 
health measures

32 completed measures 
but not  patched 

211 completed 
measures and had at 
least one epidural patch

89 had received a first 
epidural patch prior to 
completing measures

122 Patients completed  
at least one survey 
before the first patch

37 did not complete 
post-patch measures

85 Included in the Final 
Study Population

Patients treated and measured from August 
2016 to November 2018



Characteristic Patients With Suspected CSF Leak 
(N = 85) 

Mean± SD /n (%) 

Age, years 42.5 ± 13.68 
Sex  
 Male 19 (22.35) 
 Female 66 (77.65) 
Symptom Duration (years)  8.65 ± 8.13 
General Symptoms    
 Head Pain or Pressure 84 (98.82) 
 Neck Pain or Stiffness 70 (82.35) 
 Tinnitus 54 (63.53) 

 Cognitive Impairment 77 (90.59) 
 Fatigue 81 (95.29) 
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Characteristic Patients With Suspected CSF Leak 
(N = 85) 

Mean± SD /n (%) 

Orthostatic Features   
 Orthostatic Head Pain 71 (83.53) 

 Upright Time Before Head Pain Starts  
 Quartile 1  0 secs to 5.01 minutes 
 Quartile 2 5.01 to 30.03 minutes 
 Quartile 3 30.03 to 108.75 minutes 

 Quartile 4 108.75 to 841.02 minutes 
 Head Pain Severity After Upright 1 Hour (0-10) 5.30 ± 2.36 
 Head Pain Severity After Flat 1 Hour (0-10) 2.70 ± 2.46 
 Head Pain Severity After Night Recumbent (0-10) 2.24 ± 2.47 

 



Symptom Measure Patients With Suspected CSF Leak 
(N = 85) 

Mean± SD /n (%) 

PROMIS Global Health   
 Physical 32.67  ± 6.77  (85) 
 Mental 36.83 ± 8.42 (85) 

Headache Impact Test-6  66.87 ± 6.77 (83) 
Neck Disability Index  45.13 ± 20.57 (85) 

Dizziness Handicap Inventory  42.48 ± 27.17 (85) 
PROMIS Neuro  39.61 ± 7.61 (83) 

PROMIS Fatigue  66.82 ± 7.51 (85) 
RINVR  1.05 ± 1.09 (85) 

Tinnitus Handicap Inventory  19.67 ± 22.08 (85) 

 

Mean global physical health is at 4th 
percentile.
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Mean Headache severity is in severe range.
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Variable Total N with 
results

Positive/
Abnormal

n (%)

Negative/Normal
n (%)

ICHD-3 Criteria Determined 85 16 (18.82) 69 (81.18)
MRI Brain Scan 76 5 (6.58) 71 (93.42)

MRI Spine 69 5 (7.25) 64 (92.75)
CT Myelogram 70 7 (10.00) 63 (90.00)

Opening pressure <60 mm CSF 69 4 (5.80) 65 (94.20)



ICHD-3 Status- (percent)

16

69

Conform to ICHD-3 Criteria
Not Conforming to ICHD-3 Criteria



Patients Undergo an Average of 3.6 Epidural 
Patches

16

69

Matching ICHD-3 Criteria
Not Matching ICHD-3 Criteria

N=3.6



 

CSF Leak Patient Qualtrics Survey Scores 
Durable Outcomes- Change from pre-patch to last assessment  

(mean 521 days from first patch, 377 days from last patch) 
Survey Scores N PRE-PATCH POST-PATCH P-

value 
% 

Change 
(Median) 

N (%) 
Mean ± SD 

N (%) 
Mean ± SD 

PROMIS Physical Health 85 32.7 ± 6.8 36.9 ± 8.6 <0.001 15.4 
PROMIS Mental Health 85 36.8 ± 8.4 39.4 ± 9.1 0.003 6.9 
Headache Impact Test-6 (HIT-6) 83 66.9 ± 6.8 62.9 ± 8.9 <0.001 4.4 
Neck Disability Index 85 45.1 ± 20.6 38.9 ± 20.5 0.002 20.8 
PROMIS Fatigue 85 66.8 ± 7.5 63.5 ± 8.8 <0.001 4.8 
Rhodes Index of Nausea, Vomiting 
and Retching (RINVR) 

85 1.1 ± 1.1 0.9 ± 1.1 0.06 33 

PROMIS Neuro 82 39.6 ± 7.6 41.3 ± 9.1 0.10 3.4 
Tinnitus Handicap Inventory 85 19.7 ± 22.1 21.4 ± 21.9 0.58 0 
Dizziness Handicap Inventory 85 42.5 ± 27.2 38.8 ± 26.2 0.14 13.6 
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Is this Clinically Meaningful?





Response Rate following Epidural Patching?
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3

81% (95% CI: 54%-96%) Clinically Meaningful 
Response Rate

N=3.6



What about the 81% of patients not conforming 
to ICHD-3 criteria?

• Imaging negative
•Normal opening pressure



Patients Undergo an Average of 3.6 Epidural 
Patches
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N=3.6



54% (95% CI: 41%-66%) Clinically Meaningful 
Response Rate

13

69

No Clinically Meaningful Response
Clinically Meaningful Response
Not Conforming to ICHD-3 Criteria

3

13

37

32

No Clinically Meaningful Response
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N=3.6
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Clinically Meaningful Response in Global 
Physical Health
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(p<0.08)



If you want to maximize your success rate 
only patch ICHD-3 conforming patients.
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And if you want to help the highest number of 
people who can meaningfully benefit- don’t do 
that.



73% of clinically meaningful responders would never have received the 
treatment that helped if patching had been contingent on positive 

Imaging or low opening pressure
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What can help us identify patients most likely to 
have a clinically meaningful response among 
patients not conforming to ICHD-3 criteria?



Characteristic Not Improved  
(N = 31) 

Clinically 
Meaningful 

Improvement  
(N = 36) 

Odds  
Ratio 

P Value 

  Mean ± SD;  (n= 
respondents) 

Mean ± SD;  (n= 
respondents) 

  

Orthostatic 
Features 

     

 Orthostatic 
Head Pain 

25 (80.65) 31 (86.11) 1.49 0.79 

 Upright Time 
Before Head 

Pain Starts 
(minutes) 

76.25 ± 97.59 54.77 ± 73.30 1.00 0.43 

 Head Pain 
Severity After 

Upright 1 Hour 
(0-10) 

5.73 ± 2.41 5.14 ± 2.06 0.88 0.29 

 Head Pain 
Severity After 

Flat 1 Hour (0-
10) 

3.63 ± 2.36 2.08s ± 2.20 0.74 0.004 

 Head Pain 
Severity After 

Night 
Recumbent (0-

10) 

2.97 ± 2.91 1.56 ± 2.08 0.79 0.02 
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Lets look at that raw data…



ICHD-3 negative results
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ICHD-3 negative results



Conclusions:

• Its hard to explain the statistically significant relationship between 
relief when flat (two measures) and subsequent clinically meaningful 
improvement amongst ICHD-3 negative patients with  placebo 
response, regression to the mean or Hawthorne effect. 



Conclusions:

• Among patients with chronic, disabling, symptoms suggesting CSF leak in whom 
imaging does not confirm a leak, 54% of patients show clinically meaningful 
improvement at long term follow up after an average of 3.6 epidural patches. 
•  Two factors specifically associated with CSF leak- more complete resolution of 

head pain upon reclining for an hour (p<0.004) or overnight (p<0.02)—
significantly predicted the likelihood of being a  clinically meaningful responder in 
global physical health. 
• Most of the patients who experienced meaningful clinical improvement 

following epidural patching came from the ICHD-3 negative group by a ratio of 
3:1
• Nonetheless, a higher rate of response is seen among ICHD-3 positive patients. 
• So think about your goals: high rate of response vs helping the most people.


