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EVDs and Infections
Unfortunately, patients with EVDs are prone to getting 
infections, and these infections can dramatically impact the 
patient’s hospital course, and ultimately the risk of death. 
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Reports indicate that Up to 45% may 
become infected.

• Organisms that are found most often 
are:

• Staphylococcus aureus
Propionibacterium acnes

• CSF reports that are commonly 
associated with meningitis or 
ventriculitis are those with high 
protein, low glucose and high WBC. 



EVD-Related Infections
•Ventriculitis, subdural empyemas and intracranial 
abscesses are associated with EVD placement, but did you 
know that 
•abdominal abcesses
•skin infections 
•Endocarditis
•Sepsis 
•Osteomyelitis 

Can also be related to EVDs
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EVD Infection Prevention  

1) Standardized protocol for EVD insertion and 
maintenance

2) Compliance monitoring

3) Multidisciplinary effort

4) Education

Organizational Goal: Strive for a 0% infection rate.
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• Education
• Surveillance

• EVD Dressing
•Type of dressing
•Frequency of dressing 
change

•Personnel approved to 
perform dressing change

• EVD 
Maintenance

• Cerebrospinal 
Fluid Sampling

• EVD Catheter 
Insertion:

•Pre-Insertion:
•Hair removal
•Skin prep

•Aseptic technique
•Catheter Selection
•Monitoring protocol 
adherence

1)  Clip hair around EVD
2) Skin prep : Chlorhexidine 
3) Maximal barrier 
precautions
4) Minimize  # of personnel  
present during procedure
5) Use antibiotic coated 
catheter
6) Use EVD insertion 
checklist

1) Employ aseptic technique 
when handling  EVD
2) Label EVD tubing
3) Sample CSF only from 
distal  port
4) Obtain samples only when 
clinically indicated
5) Minimize EVD manipulation 
and length of time catheter is 
in place

1) Provide ongoing 
education/competency 
assessment  for NSICU 
staff  re: EVD care
2) Perform infection 
control rounds
3) Monitor rates of 
infection

1) Use bio-occlusive 
dressing with biopatch TM

2) Change dressing 
weekly or if dislodged 
3) Any clinician with 
deemed competency 
performs dressing 
changes

Creation of 
a model that 
guides the 
focus of the 
EVD project



Creation of a new EVD standard…

Purpose: 
To provide consistency in the 
insertion, care and maintenance of 
intra-ventricular drainage devices 
across the NYULMC inpatient areas 
to reduce the potential risk of 
infection
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Note: 
sutures are 
not a 
component of 
proposed 
practice 
change

Use of standardized EVD 
checklist to ensure 
consistent practice



7

Snapshot of the Changes to EVD insertion, Care and Maintenance Practices

Previous State Current State
Drape for procedural site only Use of a full body drape during EVD placement

Cleanse skin with alcohol  prior to EVD placement Clean skin with chlorhexadine prior to EVD placement

No use of antibacterial protection around insertion site Use of a chlorhexidine biopatch

No monitoring of insertion practices Use of a checklist during EVD insertion 

Use of gauze dressing to cover EVD site Use of a large bioocclusive dressing with steri-strips along the 
borders

Shave head to remove hair Use of clippers  to remove hair

Flush transducer
No priming of line

Using flush-less transducer 
Prime EVD

Daily CSF sampling CSF sampling only once at initial EVD placement and then 
q48hours as needed for suspected infection. Do not shake vial.
All CSF samples must be hand delivered to lab for immediate 
processing

Changing the collection bag when full…no standardized practice 
however

Changing the collection bag when 3/4 full

No standardized practice during repositioning, when patient 
coughs or vomits.

Clamping the drain for coughing, vomiting, suctioning,
repositioning, or in acute pain

No standardized monitoring practice of EVD site
Zero EVD with manipulation of catheter and with change of 
position

Nursing monitoring of the EVD site and change of dressing if 
indicated. Zero EVD every 4 hours and with each manipulation of 
catheter and change of position



Preventing Infections Using Sterile Technique

Physician should don the 
following attire to prevent 
infections during insertion:

•Cap
•Mask
•Sterile gown
•Sterile gloves

In addition, it is important 
to limit the # of staff in a 
patient’s room during 
insertion, and other staff 
should wear:

•Cap 
•Mask
•Gloves
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Questions:
Prepping and 
Cleansing the head

•Cleanse head with 
chlorhexadine

•Clip hair with clipper 
No shaving.

1. Shaving or clipping?

2. Betadine or 
chlorhexadine?
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PRE EVD Protocol POST EVD Protocol



Nursing Responsibility when an EVD is placed 

• Ensure that the appropriate equipment is 
available

• Monitor the integrity of the criteria in the new 
policy to ensure that aseptic technique has been 
maintained using the insertion checklist

• Level the EVD in relation to tragus of the ear
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EVD Dressings
Frequency of dressing 
change

•Only change if soiled or 
dislodged

•No criteria exist for interval 
changing

When you need to change a 
dressing: Use of products

•Cleanse with chlorhexadine
•Reapply a BiopatchTM and    
bio-occlusive dressing 

•Remember to retain old 
dressing for neurosurgery to 
examine 
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Sampling 
CSF Changing Practice…

•Sample only when there is a 
clinical suspicion of an infection

•NOT daily or as per routine

•MD or RN can draw CSF sample

Use port that is 
most distal to 
patient
for sampling

13



Duration of catheter placement

No strict criteria exist for 
catheter placement

•However, the EVD catheter 
should remain intact only as 
long as is clinically indicated 
in order to prevent infection

Catheter tracking

•Units will now be tracking 
how many days a catheter 
remains intact.

•Unit rounds ensure all are 
adhering to the new protocol 
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EVD Set Up 

Level EVD at the
Tragus of the ear



Safety Compliance Monitor Unit: 12 West
Date_______________                Time____________ Rounding Team______________

• EVD added 
to safety 
compliance 
monitor
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MR#
Pt Name:

MR#
Pt Name:

MR#
Pt Name:

MR#
Pt Name:

MR#
Pt Name:

MR#
Pt Name:

FALLS:
Falls Band Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Patient Education Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1
Valuable hourly 
rounds

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Patient Environment Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Call bell within reach Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Toileting awareness Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

CLABSI:
Reason CVC is still 
needed
Dressing C/D/I Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1
Date of dressing Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1
Date back check valve 
changed

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Curos Cap in place Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

CAUTI:
Reason foley is still 
needed
Date of insertion on 
the bag

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Bag is below bladder 
and off of the floor

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Catheter secure Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1
Meatal Care done Q12 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Collection bag 
emptied appropriately

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

EVD:
Dressing: Change only 
when soiled or 
dislodged (save for 
Neurosurgery to 
assess)

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Drainage bag < ¾ full Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

Tubing secure/ leak 
free

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1

CSF samples drawn 
only as indicated

Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1 Y/N        ___/1



Other specific items of EVD care

Your patient with an EVD 
needs a CT scan. What do 
you do with the EVD?

Turn off the CSF flow at 
the stopcock (on the 

white plate) and at the 
more proximal stopcock 

and 
go to CT with the 

patient!

Your patient is draining into 
EVD bag consistently.
At what point do you need 
to change the bag?

When bag is ¾ full
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Creation of an EVD 
Insertion Checklist

Available within 
the electronic 
health record!



Presentation Title Goes Here 19



Nursing Competency
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Establishment of an external ventricular drain  (EVD) best practice guideline: 
The quest for a comprehensive, universal standard for EVD care

Problem: External ventricular drains (EVDs) are devices commonly 
used in neurocritical care.  Despite a high risk of ventriculostomy-related 
infection (upward of 45%), many hospitals including NYULMC lack strict 
protocols for EVD placement and maintenance.  Additionally, EVD 
infections are typically not tracked with the same diligence as central line 
related bloodstream infections or catheter related urinary tract infections.  

Project goal: To achieve a 0% ventriculostomy-related infection rate

Team members and roles: 
Team Leader: Ariane Lewis, MD, Neurocritical Care

Irina Dynkevich, RN, SSN, 12 West; Fabio Frisoli, MD, Neurosurgery; 
John Golfinos, MD, Neurosurgery; Millie Hepburn, RN, Nurse Educator, 
Neurosciences; Nancy Jones, RN, NM 12 West; Aaron Lord, MD, 
Neurocritical Care; Donato Pacione, MD, Neurosurgery; Michael Phillips, 
MD, Infection Control; Marina Spektor, RN, SSN, 12 West; Jeffrey 
Wisoff, MD, Neurosurgery

Physician: Ariane Lewis, MD, 
Department of Neurology, Division of 
Neurocritical Care; 
ariane.lewis@nyumc.org

Neurosciences;
millie.hepburn-smith@nyumc.org

March 3, 2015

Progress to date: Nursing and Physician education and protocol 
implementation underway in Spring 2015

Lessons learned: 

•It is necessary to be transparent regarding practice shortcomings and 
determine aspects of care that require modification.

•Institutions that develop a meticulous standardized protocol for EVD insertion, 
maintenance and management have reported reduction in frequency of 
infection. 

•Vigilant and consistent monitoring is integral to success. 

•Specific aspects of EVD insertion and maintenance have dramatic influence on 
EVD related infection rates.

•Improvements in infection rates must be organized by multidisciplinary teams.

•Frequent education and reeducation sessions about EVD maintenance and 
infection prevention promotes understanding of risk factors for infection and 
compliance with protocols. 

Next steps: Implement the protocol then monitor rates of infection

Project Contacts: 

Interventions:
•Development of MD and RN protocols for EVD insertion, care and 
maintenance

•Initiation of change in frequency of cerebrospinal fluid (CSF) 
sampling from EVDs

•Acquisition of antibiotic coated EVD catheters

•Creation of an EVD placement checklist

•Creation of an EVD audit log

•Establishment of a definition of ventriculostomy-related infection

•Facilitation of a method for Infection Control to track 
ventriculostomy-related infections

‐57 EVDs 1/1/13‐
7/1/14 7 excluded (6 
due to CSF infection  
before EVD placement 
& 1 with a positive  CSF 
culture made comfort 
care  before 
determining if it was  an 
infection or a 
contaminant)

‐379 EVD days
‐414 CSF cultures

‐9 patients (18%) 
with positive CSF 
cultures

‐4 patients (8%) 
met criteria for 
ventriculostomy‐
related infection
‐5 patients (10%) 
with positive 
cultures felt to be 
contaminants

Baseline Data: 

Medgadget.com



EVD workgroup:

This project was driven by Research 
and Recommendations by: 
 NeuroSurgery ICU Nurses
 Pediatric ICU Nurses
 Neurointensivists
 Neurosurgeons
 Pediatric Neurologists



Thank you for keeping our 
neuroscience patients safe 
and free from infection!
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