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INTRODUCING AN

ACTIVE FLUID
EXCHANGE
SYSTEM

Automated Irrigation       

Controlled Drainage

Continuous ICP Monitoring 



2

It is astonishing to observe that 
the only treatments currently 

available (with limited efficacy) 
were developed in the 80s

Historic shortcomings 
of legacy drainage 
technology

Up to 22%2

11% in key study

EVD-related 
Infections

Matteo Riva
Neurosurgery Consultant at Erasmus Hospital of Brussels, 
Research Fellow at the Catholic University of Leuven

1.Fargen KM, Hoh BL, Neal D, O’Connor T, Rivera-Zengotita M, Murad GJ. The burden and risk factors of ventriculostomy occlusion in a high-volume cerebrovascular practice: results of an
ongoing prospective database. Journal of Neurosurgery. 2015:1-8.
2. Lele AV, et al. Perioperative Management of Adult Patients With External Ventricular and Lumbar Drains: Guidelines From the Society for Neuroscience in Anesthesiology and Critical
Care. J Neurosurg Anesthesiol. 2017 Jul;29(3):191-210. doi: 10.1097/ANA.000000000000040.

Cost, increased length of 
stay after infection

$84,773 for 
10 days

47%
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What treatment time would you guess?

Chronic Subdural Hematoma IPH with Ventricular Extension

?? hrs.
Treatment

Time

?? hrs.
Treatment

Time
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What treatment time would you guess?

Chronic Subdural Hematoma IPH with Ventricular Extension

36 hrs.
Treatment

Time

<24 hrs.
Treatment

Time



The IRRAflow system is a dynamic solution for 
advanced fluid management in the intracerebral space that 
enables therapeutic treatment for intracranial bleeding.

Automated 
Irrigation

Controlled 
Drainage

ICP Monitoring

IF-505_A
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Active Fluid Exchange System

IRRAflow Tube Set & 
Intelligent Digital Cassette

IRRAflow Dual-
lumen Catheter

IRRAflow Control 
Unit & Drainage 
Collection Bag



• Goal is to treat a patient based on their clinical 
condition and ICP.

• Machine operates in a cyclical fashion between:    
Irrigation,       Monitoring, and        Drainage

• Irrigation volume and rate are controlled by the user.

• ICP Alarms are selected to assist in ensuring            
there is not too much irrigation nor                          
over-drainage.

IRRAflow offers a customizable patient treatment:

How it works

IF-505_A
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Marketing-
leading EVD

Automated 
Irrigation

Controlled 
Drainage

ICP Monitoring

0% catheter occlusion rate observed when  
system’s irrigation is actively employed

Compared to documented literature 
showing up to  47% EVD occlusion rate1

Catheter Occlusions0

1. Fargen KM, et al. The burden and risk factors of ventriculostomy occlusion in a high-volume cerebrovascular 
practice: results of an ongoing prospective database. J Neurosurg 124:1805–1812, 2016
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Pre-IRRAflow Post-IRRAflow

Intraventricular Hemorrhage
Targeted drug delivery in intracranial space

• IRRAflow inserted directly in clot
• Irrigation performed with tPA
• Endoscopic evaluation performed on 

day 4 to remove persistent clot
Images provided by Dr. Nicholas Brandmeir

No occlusion formation even in heavy clot burden

Endoscopic images confirm impact of 
IRRAflow’s automated irrigation 

Irrigation cleansing the catheter holes, 
keeping the catheter free of occlusions
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Early Experience with Patient Treatment & Drug Delivery with                  : 
An Automatically Irrigating and Draining Ventricular Catheter

Presented by surgeons from The Neurosurgical Society of the      
Virginias Annual Meetingat

45 
IRRAflow patient 
treatments 

Post-IRRAflow
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Published literature highlighting clinical superiority of IRRAflow
versus traditional drainage

“The placement of a self-irrigating catheter such as the IRRAflow system is a safe 
and effective way to avoid complications related to standard EVD placement, such 
as clotting and replacement. It leads to superior radiographic clearance of 
hemorrhage from the ventricles and can easily be used as a delivery method for 
intraventricular tPA to good effect.”

“Our case demonstrates clear radiographic and clinical superiority of the 
IRRAflow system compared to standard EVD."
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Presented at CNS 
Annual Meeting 2021

• Active Fluid Exchange 
with infused tPA
significantly increases 
the removal of blood 
and reduces treatment 
time

• All cases demonstrated 
removal of 90% of 
blood in 72 hours

• All cases were 
completed in ~5 days
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Treatment of Pyogenic Ventriculitis

Expanding Collection of Clinical Evidence Published

Continuous antibiotic 
administration for abscess

“This novel approach appears to be safe and resulted 
in continued decrease in the abscess burden 
following surgical drainage.”
Hess R M, Lazar A, Smolar D, et al. (October 26, 2021) Continuous Antibiotic Administration Using 
IRRAflow® Catheter for Treatment of Intracranial Abscess. Cureus 13(10): e19061. 
doi:10.7759/cureus.19061

Behnam Rezai Jahromi, MD, Päivi Tanskanen, MD, Anniina Koski-Pàlken, MD, PhD, Christoph Schwartz, MD, MHBA, 
Päivi Koroknay-Pal, MD, PhD, Inka Romo, MD, PhD, Mika Niemelä, MD, PhD, Jari Siironen, MD, PhD, Active 
Cerebrospinal Fluid Exchange System for Treatment of Pyogenic Ventriculitis, Neurosurgery Open, Volume 2, Issue 
4, December 2021, okab030, https://doi.org/10.1093/neuopn/okab030

• “This new technique allowed us to change the 
composition of CSF to an antibiotic-consisted fluid.”

• “Allowed for targeted antibiotics in the CSF while 
simultaneously removing bacterial mass without 
harming brain tissue and controlling ICP and pH.”

Two peer-reviewed publications now showing ability to directly deliver antibiotics

https://doi.org/10.1093/neuopn/okab030
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Per Case Cost 
Comparison

1. Lele AV, et al. Perioperative Management of Adult Patients With 
External Ventricular and Lumbar Drains: Guidelines From the Society 
for Neuroscience in Anesthesiology and Critical Care. J Neurosurg
Anesthesiol. 2017 Jul;29(3):191-210. doi: 
10.1097/ANA.000000000000040.
2. Hersh EH, Yaeger KA, Neifert SN, Kim J, Dangayach NS, Weiss N, 
Patterns of Healthcare Costs Due to External Ventricular Drain 
Infections, World Neurosurgery (2019), doi: 
https://doi.org/10.1016/j.wneu.2019.03.197. 
3. https://my.clevelandclinic.org/-/scassets/files/org/locations/price-
lists/main-campus-hospital-patient-price-list.ashx
*Depending on EVD occlusion and Infection rate

Medical Center Variable Approximate    
Per-Patient Expense IRRAflow Variable Per-Patient Cost

External Drainage Set $150 Intelligent Digital Pump $3,500

EVD $400 Dual Lumen Catheter $500

Drainage Bags $75 Drainage Bag -

Cranial Access Kit $265 Cranial Access Kit -

Continuous ICP Monitoring Probe $650 Continuous ICP Monitoring Probe -

Amortized Cost of ICP Capital Unknown Amortized Cost of ICP Capital -

Published Cost of Complication Approximate    
Cost IRRAflow Variable Per-Patient Cost

Cost of EVD occlusion 
(EVD replacement, tPA for flushing)

$4761 per 
occurrence

Cost of EVD occlusion -

Cost of added physician time Unknown Cost of added physician time -

Infection
5% infection rate across 100 patients
5 x $84,773 = $400,000/100 = $4,239

$4,239 Infection -

Length of Stay Cost Published Cost Length of Stay Cost Published Cost

1 day longer treatment time
Cleveland Clinic published cost of 
ICU day

$5,1363 per day Reduced treatment time -

TOTAL PER CASE COST ~$11,391* TOTAL PER CASE COST $4,000

drives per-patient 
savings across total 
cost of care

https://my.clevelandclinic.org/-/scassets/files/org/locations/price-lists/main-campus-hospital-patient-price-list.ashx


IRRAflow offers a customizable patient treatment:

Ready to try something new? 

1. Addresses historic shortcomings of traditional care.

2. Versatile to treat a variety of disease state. 

3. Published literature demonstrates system 
effectiveness and superiority vs. traditional passive 
drainage. 

4. Clinical data and commercial use establishes 
significant economic savings. 




