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Development of Nursing Practice Guideline for
External Ventricular Drainage by Adaptation Process

Jung, Won Kyung” - Yi, Young Hee”

RN, Department of Nursing, Samsung Medical Center

?Associate Professor, Department of Clinical Nursing Science, Samsung Medical Center, Sungkyungkwan University School of Medicine

Purpose: This study was done to develop an evidence-based external ventricular drainage (EVD) nursing practice
guideline in order to provide standardized nursing and prevent EVD related complications. Methods: We used
the standardized methodology for nursing practice guideline adaptation developed by Korean Hospital Nurses
Association for the guideline adaptation process in this study. Results: The newly developed EVD nursing
practice guideline was adapted to the American Association of Neuroscience Nurses (AANN)’s clinical practice
guideline which is 'Care of the patient undergoing intra-cranial pressure monitoring/external ventricular
drainage of lumbar drainage.' There were 61 recommendations documented in the preliminary guideline all
evaluated by 9 experts based on acceptability and applicability. The final practice guideline was composed of
3 domains with 57 recommendations. The three domains of nursing were the insertion, maintenance, and
removal of the EVD. The number of recommendations in each domain was 8 in EVD insertions, 39 in EVD
maintenance, and 10 in EVD removals. Of the 57 recommendations 3.5% were level 1, 31.5% were level 2,
and 65% were level 3. Conclusion: The standardized practice guideline can improve nurses' performance and
accuracy. It can also be used as the foundation for effective communication between all medical staff.
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Table 1. Evaluation of Quality of EVD Nursing Practice Guideline (AANN)

Domain

Standard score (%)  Neurosurgeon (n)

1. Scope and purpose

2. Stakeholder involvement
3. Rigor of development

4. Clarity and presentation
5. Applicability

6. Editorial independence

Overall guideline assessment (scale: 1~7)

Recommendation of the use of the guideline Yes
No

High possible quality (6)
Highest possible quality (7)

91.6
91.6
79.1
80.5
64.5
62.5

OSON ==

EVD=External ventricular drainage; AANN=American Association of Neuroscience Nurses.
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Table 2. Level of Evidence and Strength of Recommendation*

Level of evidence Definition Strength Of,
recommendation
Class I Randomized controlled trial without significant limitations or meta analysis Level 1
Class II Randomized controlled trial with important limitations Level 2
(e.g.,methodological flaws, inconsistent results) or observational, study
(e.g.,cohort, case control)
Class III Qualitative study, case study, or series Level 3
Class IV Evidence from reports of expert committees and expert opinion of the guideline
panel, standards of care, and clinical protocols that have been identified
*Data from the American Association of Neuroscience Nurses.
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Table 3. Distribution of Recommendations of EVD Nursing Practice Guideline

Strength of recommendation

Recommendations

Domain Level 1 Level 2 Level 3
n (%) n (%) n (%) n (%)
EVD insertion 8 (14.0) 1 5 2
EVD maintenance 39 (68.4) 0 9 30
EVD removal 10 (17.6) 1 4 5
Total 57 (100.0) 2(3.5) 18 (31.5) 37 (65.0)

EVD=External ventricular drainage.
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Table 4. Nursing Practice Guideline for EVD

Recommendations =i
recommendation
I. EVD insertion
1. Ensure informed consent has been obtained from the patient or appropriate legal designee. Assist the Level 2
physician in explaining to the patient, family, and significant others benefits and risks of using ICP monitoring
catheters.
2. It is recommended that insertion of ICP catheter be performed in the operating room but when an emergency Level 2
can be inserted in the emergency room or intensive care unit.
3. Remove hair at catheter insertion site and clip hair around EVD. Level 3
4. Clean site in circular motion with chlorhexidine-alcohol, povidine-iodine. Level 1
5. All people in the room should wear caps and masks, and the sterile field should be protected. Level 2
6. Insertion of ICP monitoring device should be performed with maximum barrier protection. Level 2
7. During the insertion, the nurse should continually monitor heart rate, and pulse oximetry, and frequently Level 2
monitor blood pressure throughout the procedure.
8. Follow strict aseptic technique when connecting ICP catheter and collecting bag. Level 3
II. EVD maintenance
9. The standard location to measure ICP is at the level of the Foramen of Monro. Level 2
10. The landmark to approximate the Foramen of Monro is the tragus of the ear. Level 2
11. Leveling tools include carpenter, string or laser levels. Level 3
12. Use caution to ensure the laser light does not shine into the patient's eyes or the eyes of other staff or visitors Level 3
who may be present in the room.
13. Set pressure level according to the qualified neurosurgeon's orders. Level 3
14. The patient should be positioned with the head of bed elevated at 30 degrees with the head in a neutral Level 2
position.
15. Hourly assessment includes obtaining mean ICP, CSF drainage, color, and clarity. Level 2
16. Patient assessment should include monitoring for signs and symptoms associated with changing ICP. Level 3
17. If an absence of oscillation occurs, check for air bubbles, clots, or debris within the drainage tubing or across Level 3
the transducer.
18. Neurological assessments should be performed and documented hourly. Level 3
19. Notify the physician immediately if ICP is >20 mmHg. Level 3
20. Immediately notify the neurological or neurointensivist team if bright red blood suddenly appears in the EVD. Level 3
21. Notify the physician immediately if there is decreased level of consciousness, nausea, vomiting, headache, Level 3
lethargy of agitation.
22. Assessment of the drainage system should be done a minimum of every 4 hours. Level 3
23. Explain the processes of draining fluid, treatment of ICP monitoring of EVD to patient and family. Level 3
24. Explain treatment of patient's pain and anxiety with appropriate medication that will be safely tolerated and Level 3
does not alter neurological status.
25. If the patient is very active and moving around in bed, it is imperative to frequently assess that the drain is Level 3
leveled appropriately to prevent over- or under- drainage.
26. Inform the patient and his or her family that changing the bed position is to be performed only with Level 3
assistance.
27. Explain the need and reason for maintaining the head-of-bed position to maintain accuracy and safety of Level 3
treatment.
28. Clamp EVD for coughing, vomiting, suctioning, or repositioning. Level 3
29. If the EVD drainage tubing accidentally becomes disconnected, every effort should be made to maintain the Level 3
sterility of the ventricular catheter. New sterile EVD tubing should be obtained and connected.
30. Empty the collection bag when it is 3/4 full. Level 2
31. When changing the collection bag, wear sterile gloves and a mask. Level 3

EVD=External ventricular drainage; ICP=Intracranial pressure; CSF=Cerebrospinal fluid.
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Table 4. Nursing Practice Guideline for EVD (Continued)
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Recommendations reci&i?g;%gtfion
II. EVD maintenance
32. Apply a sterile occlusive dressing every 48 hours. Level 3
33. Change dressing immediately if dislodged. Level 3
34. Remove dressing with sterile gloves and a mask. Level 3
35. The dressing must remain occlusive and dry at all times. Level 3
36. If the EVD is accidentally removed, occlusive pressure should be held at the site. Level 3
37. Daily CSF surveillance may expose the EVD to contamination and should be avoided. Level 2
38. New or increasing headache, nuchal rigidity, and decreased level of consciousness or cranial nerve signs are Level 2
reasons to send CSF for infection surveillance.
39. CSF is rapidly hand-delivered to the laboratory. Level 3
40. The EVD should be clearly labeled as EVD to prevent it being mistaken for intravenous lines. Level 3
41. Administration of antibiotics via EVD should be implemented only when necessary and by a neurosurgeon. Level 2
42. Follow strict aseptic technique when antibiotics are administrated via EVD, and use hand hygiene, mask, Level 3
sterile field, and sterile gloves.
43. The EVD should remain closed, usually for 1 hour, post instillation of antibiotics. Level 3
44. Monitor patients receiving intraventricular antibiotics therapy for signs of neurotoxicity: meningeal irritation, Level 3
delirium, confusion, focal to general seizures, and hearing loss.
45. Irrigation of EVD should be implemented only when necessary and by a neurosurgeon. Level 2
46. Follow strict aseptic technique when the EVD is irrigated, and use hand hygiene, mask, sterile field, and sterile Level 3
gloves.
47. Use sterile normal saline when EVD is irrigated. Level 3
III. EVD removal
48. Raising and clamping the EVD prior to removal is essential to determine whether the device may be weaned Level 1
by the neurosurgeon.
49. The ICP, pressure level, and the patient's clinical status post clamping guide the neurosurgical or Level 3
neurointensivist team's decision to remove or unclamp the EVD.
50. Remove catheters as quickly as possible given that prolonged catheterization has been associated with Level 2
increased risk of infection.
51. Explain the intraventricular catheter removal procedure. Level 3
52. Follow gram stain culture of removed catheter. Level 3
53. Notify the physician immediately if any neurological status changes occur after removal of EVD. Level 3
54. Assess vital signs after removal of EVD. Level 3
55. Check for redness, edema at removed site. Level 2
56. Check for CSF leak after removal of EVD. Level 2
57. Additional suture may be needed to close the skin incision to prevent infection. Level 2
EVD=External ventricular drainage; ICP=Intracranial pressure; CSF=Cerebrospinal fluid.
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