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• Multi‐site collaborative clinical research effort
– Initially 5 busy pediatric neurosurgery programs
– Now grown to 9 participating centers 

• Collect, analyze, & report on high volume 
rigorous studies to improve diagnosis, 
treatment, and outcomes for HCP patients

• Provide research‐based evidence to support a 
standard of care.

• www.hcrn.org



HCRN Projects

• Shunt Registry
• Shunt Infection QI Protocol
• SOPPH
• Ultrasound Study
• VINOH
• Entry Site Study
• ETV+CPC Study



Benjamin Warf, MD*

*2012 MacArthur Fellow (www.macfound.org)



CURE Children’s Hospital: Uganda



ETV+CPC





HCRN ETV+CPC Research Plan

• Retrospective Review
• Investigator Training (hands‐on)
• Prospective Cohort Study
• Randomized Controlled Trial

– ETV+CPC vs. VPS for initial mgmt of infant HCP
– Multiple outcome measures

• Surgical
• Neuropsychological/Developmental
• Cost‐effectiveness



ETV+CPC Retrospective Review*
• Pop.: All ETV+CPC, 7 sites, 2000‐12; n=43 

– Patients <2 yrs; n=36, prior shunt in 13)
• Preemie IVH – 9
• Aqueductal Stenosis – 8
• Myelomeningocele – 4
• Other ‐ 15

• Primary Outcome
– Time to failure (success rate)
– Compared with 758 contemporaneous VPS 
recipients

*J Neurosurg Pediatr. 2014 Jul 4:1-6



ETV+CPC Retrospective Review*
• Results:

– 52% successful @ 2 yrs
– Slightly worse actuarial survival than VPS (p=0.012)
– No major complications

• 5% infection rate
• 3 Deaths (1 due to seizure; 2 non‐neurologic)

– Success trends with degree of CPC completed
(>90%: n=11, p=0.0501)
• >90% DoS in 2012 (10/20 vs. 1/16; p=0.009)
• Flex‐scope  >90% (p<0.001)

*J Neurosurg Pediatr. 2014 Jul 4:1-6



HCRN ETV+CPC Investigator Training

• Needs
– Hands‐on instruction/practice
– Repetition

• Limitations
– Time
– Liability
– Instructors



HCRN ETV+CPC Investigator Training
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HCRN ETV+CPC Investigator Training



CURE Children’s Hospital: Uganda
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HCRN ETV+CPC Investigator Training



HCRN ETV+CPC Investigator Training
• ETV+CPC
• Endoscopic Third 
Ventriculostomy

• Choroid Plexus Coagulation
– Foramen of Munro to 
temporal horn

– Both sides (septostomy prn)

• “Shunt‐free” rate 60‐80% 
per etiology of HCP

• Chabra shunt for failures



HCRN ETV+CPC Investigator Training



• Consider/offer ETV/CPC for 
– All new onset HCP <24 mos. of age
– “Difficult” shunt patients 

with ventriculomegaly

• Equipment and technique 
“Warf style”

• Clinical and imaging surveillance same as VPS

CHoA ETV+CPC Early Experience



VIDEO INTERLUDE



CHoA ETV+CPC Early Experience
• Feb., 2013 – present
• 74 procedures in patients <2y.o.

– 75 primary treatment
• Preemie‐IVH = 29
• MMC = 15
• Aqueductal Stenosis = 10
• Other = 21 (Cyst, Post‐infectious, Congenital 
Communicating, Post‐trauma)

• No mortality or major neurologic morbidity.
• Major complication ‐ Diabetes Insipidus x 2



Etiology # Attempted # Shunted Success Rate

Preemie‐IVH 29 19 34%

Myelomeningocele 15 4 73%

Aqueductal Stenosis 10 2 80%

Other 21 8 62%

Primary Total 75 33 56%

Secondary 3 2 33%

CHoA ETV+CPC Early Experience



Next Steps
• Build on early ETV+CPC experience
• Train more HCRN neurosurgeons
• Follow through!

– Prospective cohort
– RCT

• Avoid “rush to judgment”


