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Why go to CCN Conferences?



Outline

What is NPH?

What is a "tap-test"?

What protocol should I use?

Why have a Clinical Guideline?

What about patient outcomes?



NPH – The Basics
Normal pressure hydrocephalus (NPH) = 
abnormal buildup of cerebrospinal fluid (CSF) 
in the ventricles -> "wacky, wobbly, wet".

Fluid accumulates slowly over time = 
pressure inside the head often remains within 
the normal range, despite the enlarged 
ventricles pressing on surrounding brain tissue.

Treatable neurological condition = 
excess CSF can be drained into the abdominal 
cavity via a ventriculoperitoneal shunt (VP)
shunt.



NPH – Pathophysiology

- "Despite extensive research efforts, the precise aetiology and 
underlying pathophysiological pathways remain indeterminate"

- Refined conceptualisation of the NPH phenotype serves to enhance 
the predictive accuracy of CSF diversion interventions



NPH – "Tap Test"
High volume removal of CSF (>30ml) via a lumbar puncture (LP)

To identify subset of patients with NPH who may benefit from a VP shunt

 



NPH – Austin Health Clinical Guideline
Extensive 
consultation period 
2020 – 2021

Neurology, 
Neurosurgery, & 
Physiotherapy

Hospital wide 
Clinical Guideline 
published 2021

Standard protocol 
for all tap-test 
referrals

Key resource for 
rotating medical 
staff

Day cases, 
reducing demand 
on inpatient beds 



NPH – Why have a Clinical Guideline?
How much 
CSF is 
needed? What 

happens if 
the LP fails?

What is the 
time interval 
before the 
post-tap test? What 

measures 
are used?

What is a 
significant 
change?

Structured Clinical Guideline essential for uniform clinical management



NPH – Tap Test Protocol
9:00 Pre-tap NP
9:45 Pre-tap PT
10:15 Transfer to ACC 
11:00 High volume LP
12:30 Post-tap NP/PT
3:30 Discharge

Guideline includes:
- Consent procedures
- CSF volume 
- CT - Guided LP process
- Timing of post-tap ax
- Data storage
- Results communication



NPH – Tap Test Protocol

Selection of the 
cognitive measures 

guided by psychometric 
& normative properties 

and predictive 
sensitivity of 

the specific tasks re: 
shunt respnsiveness



NPH – Tap Test Data Form

Standard Data Collection Form

Completed by:
- Medical
- Neuropsychology
- Physiotherapy

Scanned to Medical Record



NPH – Cognitive measures



NPH – Finger Tapping Task



NPH – What is a significant change?
Interpret RCI from 
Baseline to Re-test for 
each measure

If one or more tests 
significantly improves at 
95% CI = 'cognitive 
responder'

No significant change on 
other measures, 
considering test 
reliability & practice 
effects



N = 35 (22M; 13F)

Average age = 73y 6m (58 – 88y)

NP Baseline Ax = 12 (34%)

Day cases = 27 (8 inpatients)

Patient Outcomes: Sample (2021-2026)
Referral Source

Neurology Neurosurgery General Medicine

Oncology ACS



Patient Outcomes: LP
LP Approach

Standard LP CT-Guided LP

29 %

71% Post-tap interval:

Average = 68mins 
(range 30 – 120min)

*CSF produced 0.3ml/min; CSF withdrawn will 
have been replaced after 3 hours
Graff-Radford & Jones (2019)



Patient Outcomes: Post-tap Response

29 %

71%

Positive responders: 34% 
- Very few 'cognitive responders' (N = 4)
- Mostly 'physical responders' (N = 12)

Level of agreement PT/NP: 73%
- Both negative (63%)
- Both positive (10%)

Mixed outcome: 27%
- Physical response only (24%)
- Cognitive response only (3%)

34%

11%

58%
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Patient Outcomes: Who gets a shunt?

29 %

71%
31%

11%

58%

Number VP shunts: N = 10

o Physical responders (N = 8)
o Non-responders (N = 2)
o Cognitive responders only (N = 0)

- 2/12 'physical responders' pending NSurg opinion
- 2/12 'physical responders' progress unknown



Patient Outcomes: Post shunt response?

29 %

71%
31%

11%

58%

Complications

Case 6 Improved with "aggressive drainage", caused 
bilateral subdural hygromas (secondary to over-
shunting)

Case 8 Shunt infection, recurrent, shunt removed

Post-shunt response

Improved mobility Improved mobility/cognition

No improvement Shunt pending

"Improved" - based on doctor/patient 
impression (i.e., no post VP re-testing)



Take home messages

Clinical 
Guideline

• Streamlined the tap-test process 
• Reduced demand for inpatient beds

Epworth 
Protocol

• Grounded in research
• Efficient to administer
• Cognitive response rate is low

Outcomes

• Primarily physical response (post-tap & post-VP)
• Physical outcome predicts decision to shunt

Future?

• Increase rate of baseline cognitive assessments
• More comprehensive ax of non-responders
• Objective PT/NP review of post VP shunt patients



Thankyou – Questions/Comments?

Contact: jennifer.bradshaw@austin.org.au
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