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Dans le présent numéro du Journal canadien des infir-
mières et infirmiers en sciences neurologiques (JCIISN),
nous avons les trois articles primés de l’Association canadi-
enne des infirmières et infirmiers en sciences neurologiques
(ACIISN) traitant d’importantes innovations, les résultats du
récent sondage JCIISN ainsi qu’une collection d’images et de
souvenirs de la 39ième réunion annuelle qui a eu lieu à Victoria,
C.-B., en juin 2008.

Cette année, les récipiendaires des prix ACIISN sont les per-
sonnes suivantes : Lisa Pearlman (La Fondation canadienne
des tumeurs cérébrales); Christine Ou, Sarah Kent, Amy
Hammond, Tim Bowen-Roberts, Paul Steinbok et Daniel
Warren (le prix Codman); et Sophia Grocan et Andrea Fisher

(le prix Medtronic). Nous tenons à adresser un merci très spé-
cial aux fournisseurs de ces prix, et des félicitations à nos col-
lègues gagnants.

En plus des résultats du sondage JCIISN mené cette année, ce
numéro comprend vos remarques ou compliments, nos orien-
tations futures et un plan d’action. J’aimerais vous remercier
tous de votre participation et rétroaction précieuses. Une
chronique dédiée aux cliniciens, suggérée par nos collègues, a
été mise en pratique dans des numéros précédents de ce jour-
nal, et nous vous encourageons tous à transformer en manu-
scrits vos recherches présentées lors de la conférence ou lors
de la réunion de vos sections régionales, et à les faire parvenir
au JCIISN en vue d’une publication éventuelle. Nous encour-

Message de la rédactrice
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In this edition of the Canadian Journal of
Neuroscience Nursing (CJNN), we have
the three Canadian Association of
Neuroscience Nurses (CANN) award-
winning articles examining exciting inno-
vations in the field of neuroscience, the
results of the recently completed CJNN
Survey, and a collection of pictures and

memories from the CANN 39th Annual Meeting and
Conference in Victoria, B.C., in June 2008.

The recipients of this year’s CANN awards are as follows:
The Brain Tumour Foundation Award—Lisa Pearlman; the
Codman Award—Christine Ou, Sarah Kent, Amy
Hammond, Tim Bowen-Roberts, Paul Steinbok and Daniel
Warren; and the Medtronic Award—Sophia Gocan and
Andrea Fisher. We would like to express our special thanks
to the providers of these awards, and congratulations to our
winning colleagues.

This issue of CJNN also includes the results of the CJNN
Survey completed this year, your comments or compliments,
and the action plan or future directions. I would like to thank
you for your participation and for your valuable feedback. The
inclusion of a clinical corner mentioned by colleagues was
implemented in our previous issues of CJNN, and we would

encourage all to transform their conference or chapter pre-
sentations into a paper format and to submit their work to
CJNN for possible publication. We would also encourage
CANN members to share their chapter news with us through
their councillors.

Finally, we have included a collection of pictures from the
recently held 39th CANN conference in Victoria, in order to
refresh our memories of a very well organized and an exciting
conference. I want to take a moment to acknowledge the
tremendous people who organized this year’s conference, the
amazing work that the organizing committee had done in
ensuring an environment of sharing, promoting social activi-
ties and networking opportunities. Our special thanks also to
the scientific committee for organizing all the scientific ses-
sions, promoting spirit of inquiry and enabling us to share
clinical knowledge, accomplishments and successes of our
members; and our words of appreciation to all contributors,
participants and presenters. Thank you all!

Please send me your thoughts of the journal and also your
comments.

Respectfully,
Sonia Poochikian-Sarkissian
Editor, CJNN

A message from the editor

The Canadian Journal of Neuroscience Nursing is published by Pappin Communications / 
La Journal canadienne des infirmières et infirmiers en sciences neurologiques est publié par Pappin Communications

The Victoria Centre, 84 Isabella Street, Pembroke, Ontario  K8A 5S5, e-mail: info@pappin.com
Managing Editor: Bruce Pappin; Layout and Design: Sherri Keller
Advertising space is available/Disponibilité d’espaces pour messages publicitaires
For information, contact Heather Coughlin, Advertising Manager, Pappin Communications, 
The Victoria Centre, 84 Isabella Street, Pembroke, Ontario, K8A 5S5; telephone: 613-735-0952; fax: 613-735-7983
E-mail: heather@pappin.com or visit our website at www.pappin.com



ageons aussi les membres de l’ACIISN de partager les actual-
ités des sections régionales avec nous par l’intermédiaire de
leurs administrateurs.

Dernièrement, nous avons inclus une collection de photos
prises lors de la 39ième conférence ACIISN pour nous
rafraîchir la mémoire et nous rappeler une conférence très
intéressante et très bien organisée. Je veux prendre un instant
pour reconnaître les efforts extraordinaires des personnes
ayant organisées l’assemblée de cette année, le travail excep-
tionnel du comité d’organisation qui a assuré un milieu de
partage, a promu des activités sociales, et a permis des possi-
bilités de réseautage. Un merci particulier également au

comité scientifique pour avoir organisé les séances scien-
tifiques, favorisant un esprit de découverte et nous permet-
tant de partager des connaissances cliniques et des réussites.
Enfin et surtout…nos vifs remerciements à tous les collabora-
teurs, participants et animateurs. Mille fois merci!

Je vous invite à m’envoyer vos remarques et vos idées à l’égard
du journal.

Veuillez agréer mes salutations distinguées.

La rédactrice en chef du Journal canadien des  infir-
mières et infirmiers en sciences neurologiques, 
Sonia Poochikian-Sarkissian
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Fellow board members, honoured guests and neuro col-
leagues. Welcome to the 39th Annual Scientific Session of the
Canadian Association of Neuroscience Nurses (CANN)
“Synapses in the City—Making the Connection”. On behalf of
the board, I acknowledge the tremendous efforts of the
Vancouver/Victoria organizing committee, under the leader-
ship of Cindy Hartley and Trudy Robertson. Thank you.

I feel privileged to speak to you as president, but admit to
being “a little bit” nervous. I have been pondering this moment
since midyear, wondering, “What do I want to say?” As a his-
tory buff, I am involved in a pet project at the moment, com-
piling all our journals “AXON” from 1979 to present, and
indexing them in preparation for binding. In doing so, I have
skimmed over the past presidential addresses. Our organiza-
tion’s history is chronicled in their thought-provoking mes-
sages.

How do I follow that? How can I inspire you? Then I realized
you are already inspired! Each of you has chosen to come to
this conference to exercise your synapses and make connec-
tions. You have taken the time out of your busy lives because
you are enthusiastic about this wonderful specialty. You are
committed to achieving the highest standards of practice in
the field of neuroscience nursing! There, my work is done!

The executive and board of directors are a group of very ded-
icated, enthusiastic and progressive individuals who have
made my job as president, possible. At this time, I would like
to acknowledge Lucy Wardell, who has kept us financially
progressive as treasurer over the last five years. She is unable
to attend, but is here in spirit. Thank you Lucy.

CANN would not exist but for the efforts of the individual
members. The councillors of each province are your avenue,
or “nerve tract”, to the executive and BOD, “the brain” of the
organization. One cannot survive without the other! I will
acknowledge their accomplishments over the past year.

The journal, AXON, donned a new name, Canadian Journal
of Neuroscience Nursing (CJNN), and a new look under the
leadership of Sonia Sarkissian. The ongoing problem of access
to publishable papers has been addressed and, hopefully,
aided by clarifying the process and providing added incentives
in the form of an additional award, the Medtronic Award and

a revised Author’s award.

The professional practice group led by Deb Holtom has
revised the “Standards of Practice” first developed in 1988.
This is an important accomplishment for neuroscience nurs-
es. I invite you to the official launch at the AGM on Thursday.

The communications and marketing group has been particu-
larly active. Sharron Runions is working diligently toward a
new and improved website with the capabilities of online reg-
istration, quicker access to reports and advertising. Lynn Pratt
has been instrumental in the production of a revised CANN
brochure, encouraging membership and documenting the
dynamics of our specialty. At midyear, councillors took home
a banner to be used at local functions to increase CANN’s vis-
ibility. These were designed by Janet Warner.

Our translation chair, Suzanne Mandino, and her volunteers
have stepped up to the plate for each of these projects.

Membership is busily accepting our money and “glitches”
with PayPal, as well as revamping the membership form.
Jeanne Evans reports 256 members as I write this address.

You are probably unaware of the archivist, Gerry Fitzgerald.
Need information on motions, past events, legislations and
bylaws? She is a mine of information!

Also, keep in mind that CANN has representatives on the
boards of the Brain Tumour Foundation, Think First, CBAN-
HO, the National Stroke Leadership Group and WFNN. These
people give freely their expertise and knowledge, in the pursuit
of quality care for our neuroscience population. Organizations
recognize our worth and request our input. In December 2007,
CANN attended a national symposium of neuroscience stake-
holders to create a coalition that will speak with “one voice” to
government, media and the general public.

This is the year of CNA’s centennial. One of our members, Jodi
Dusik-Sharpe, is the recipient of a centennial award in recog-
nition of her commitment to the neuroscience population.

National Neuroscience Nurses Day is on June 20, so keep your
eyes open for special events and remember to praise a col-
league... we can never receive too much positive feedback.

The executive is pleased to announce that there are recipients

Presidential message—June 2008



6 Volume 30, Issue 3, 2008 • Canadian Journal of Neuroscience Nursing

for each of the awards offered by our association to encourage
excellence in the field neuroscience nursing: The Brain Tumour,
Codman, Medtronic, Lynn Ann Baldwin and Marlene Reimer
research awards. You will hear more as the meeting progresses.

In closing, I’d like to share two stories. One of the honours of
presidency is to represent Canada at the AANN meeting. This
year, it was the end of March in Nashville. I was so excited,
especially when a long-time friend and recently retired col-
league decided to accompany me! So, off we go, tickets in
hand, and lo and behold the computerized check-in would not
accept our e-ticket! When a very sober-looking employee said,
“Follow me”, we knew we had trouble! To make a long story,
short, three “faulty” planes, one missing pilot, two misplaced
suitcases and 23 hours later, we arrived! Did we want to give
up? Yes, a few times, but we didn’t! Were we tired and hungry?
YES! The moment we landed we were re-energized. I went to
the conference and was so impressed with the presentations
and posters I felt airborne. We were treated royally. What
struck me the most was that those 1,000 nurses attending the
conference were just like us! We speak the same language and
have the same commitment to neuroscience clients. And they

like to party too! There are no borders in neuroscience nurs-
ing. The qualities that helped us arrive at that meeting are the
same ones that are in neuro nurses...persistence, positive atti-
tude, determination, flexibility and a good sense of humour!

The second came to me a few months ago when a young occu-
pational therapist asked me this... “How have you stayed here
so long without getting burnt out?” My answer was simple. I
became involved in CANN. You can’t help but become enthu-
siastic when you become involved with such an incredible
group of people. It has a positive effect on your individual
practice. And it snowballs!

To each of you, I challenge you to hold onto the enthusiasm this
week, exercise your neurons and your bodies, (in the Run For
Research). Be kind and supportive to each other. Then, take that
positive feeling home, share it with your colleagues and come
back next year to our national meeting with a new member!

Have a great week!

Respectfully submitted,
Debra Beveridge,

Thursday June 19, 2008, 8:30–11:30

West Harbour Ballroom, Harbour Towers
Hotel & Suites

Victoria, British Columbia

Continental Breakfast Available: 0830–0900

Members present: 70
Total membership: 272
25% of membership present (quorum achieved)

1. Call to order and opening remarks
Meeting started at 0830
Greetings from Debbie Beveridge

2. Reading of agenda and vote of Acceptance of agenda for
AGM
No correction of AGM minutes of 2007
Addition by Debbie Beveridge:
• Delete CNSF report as no updates at this time
• New Business—Financial support for social event at

WFNN
Motioned Maureen Mackenzie
Seconded by Deb Holtom
Minutes and agenda accepted

3. Acceptance of 2007 AGM Meeting Minutes Edmonton,
Alberta
Accepted as combined motion above

4. Business Arising:

4.1 Legislations and Bylaws—Wilma Koopman
Wilma summarized changes to Legislation & Bylaws

• AXON listed 84 times in terms of reference—changed
to CJNN

• Changes of CCNS to CNSF
• Two Alberta councillors now in terms of reference
• Terms of reference L&B have been updated

BOD members will receive copy of CD; members can contact
local representatives if questions.

5. Correspondence—Debbie Beveridge
• AANN representative here at meeting with interest in

ongoing collaboration with CANN. AANN meeting in
Las Vegas in March 2009

• Dr. Rick Riopelle has contacted CANN to initiate col-
laboration for a neurotrauma project. Deb Holtom, as
professional practice rep, will be meeting with Dr.
Riopelle to get more information about this project and
will meet with board to discuss further at midyear 2009.

6. CNSF Liaison update—no update to report at this time

7. Reports (those not on website)
• None to report other than treasurer

7.1 Treasurer’s finance report
• Finance report and proposed budget for 2008–2009

presented by Mark Bonin
• Question from Gail Green re: change in financing BOD

for travel rather than registration to attend conference.
Concern re: escalating costs with airfare. Explained by
Debbie Beveridge and Mark Bonin that due to location
of meetings and various travel needs of board it worked
out to close to the same cost to CANN for this change,
and that it is often easier for members to obtain funding
to cover registration. This is evaluated on an annual
basis.

39th Annual General Meeting minutes
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Motion to accept proposed 2008–2009 budget by Nancy
Thorton
Seconded by Bev Irwin
Majority voted yes; no: 0; abstain: 0
Motion passed.

8. New Business:
• Debbie Beveridge stated that it is usual for annual

report to be given. Report and actions summarized in
president’s address. So no further report at this time
unless people have questions. No questions presented.

8.1 BOD Meeting June 17, 2008, summary
• New brochures—Communications and Lynn Pratt
• Lynn Pratt spoke stating will send advertising CD for

advertising for local chapters
• Halifax meeting June 9–12, 2009; plans underway
• Quebec City 2010—no chapter, so Winnipeg will be

organizing for 2010
• Decrease in membership

• There are 258 certified nurses
• 271 members, so many CNNC nurses are not mem-

bers; will need to work on this
• Majority of CANN > 50, so need new members to

keep going
• Majority of members with > 15 years experience
• Discussion from membership about membership

concerns.

Lisa Pearlman—Questions about need to have concurrent
sessions with physicians. Perhaps if moved to cities not cur-
rently hosting meetings, membership might improve and
costs could be better regulated. Responses from Debbie
Beveridge and Wilma Koopman addressing need and desire
for collaboration with physicians. History of relationship
explained. Issue was addressed with CNSF and they believe it
important to maintain this relationship. As well, we do receive
annual sponsorship from CNSF as part of our collaboration.

Sandra Baziuk—Question as to why, if relationship to be
maintained, meetings are not more joint in terms of accommo-
dation and meeting sessions. Explained by Mark Bonin that due
to space constraints, often difficult to find space to hold just
nursing. Physicians fill up hotels with their own organization,
difficult to find meeting space and hotels to accommodate larg-
er number individually, let alone as a joint effort. In planning,
efforts are made to get venues as close together as possible.

Sonia Sarkissian presented summary of comments re: CJNN
survey
• Thanks to peer reviewers and CJNN translators, including

Suzanne Mandino
• Will place survey results in next CJNN.

8.2 Standards of practice—Deb Holtom
• Deb Holtom explained background of CANN and need

to maintain scope of practice. Working group estab-
lished—Deb Holtom, Kathy Doerksen, Lynda Kelloway,
Heather Stoyles, and Nancy Thorton. Met in Ottawa
last fall to develop new Standards of Practice for
Neuroscience nurses. Had budget of $5,000, spent
$3,200. Remainder of money will be spent on printing.
Deb thanked those involved for all of their hard work

• New Standards of Practice presented to membership
• Suggested collaboration with CJNN. Suggested regular

interval review of standards as part of professional
practice portfolio

• Once translation completed, will be printed and avail-
able. Will be printed in CJNN in fall/winter

• Deb Holtom also noted that DVD on CNA available
encouraging certification. Eleven-minute video will be
played at end of meeting.

Laureen Kreiger spoke congratulating Deb Holtom and her
committee for all of their hard work and the excellent outcome.

8.3 Strategic plan 2008–2011
• Debbie Beveridge discussed role and need for strategic

plan. Initial strategic plan developed in 1991 with goal
to develop efficient and effective organizational struc-
ture and to increase awareness of plan. Most recently
reviewed and modified 2004–2007. Four broad areas:
communication, membership, education, and research
and innovation. Goals under each of the headings and
each with an action plan. Project for upcoming year is
to develop new action plan

• Recent review, board has been on track with many goals
accomplished and completed, but new plans identified.
Board will continue to work on a new plan that will be
presented next year at AGM. Debbie Beveridge encour-
aged members to address concerns with local council-
lors to be brought to midyear and BOD meetings.

8.4 WFNN—financial support for social event at WFNN
2009 conference in Toronto.
• Wilma provided background on WFNN. All CANN

members are automatically a member of WFNN for $1.
Currently 13 associations on five continents.

• Next meeting in Toronto, May 23–28, 2009. CANN bid
to host meeting in 2009 was accepted in 2005.

• Information on travel grants and research grant infor-
mation at www. wfnn.nu

• Wilma is on program planning committee, and Deb
Holtom is on the scientific committee

• Deadline for abstracts for WFNN Toronto 2009 meet-
ing was August 31, 2008

• Two Runs for Research planned. Half of funds will go to
CANN research funds, and half to WFNN funds.

• Wilma has negotiated that a portion of the revenues
from the pre-conference be returned to CANN

• Opportunity for Canadian nurses to experience WFNN
and meet with other international nurses

• Opportunity for showcasing CANN, as well as for net-
working for research projects

• Canada is host-organizing country. Question presented
as to how CANN will support/host event at WFNN
meeting.

• Debbie Beveridge explained to membership that board
met on June 17, 2008, and passed motion to sponsor a
welcoming reception up to a value of $10,000.
Explained that we need to support as host country, and
reminded that we are receiving revenues from the
meeting. Opened to membership for discussion.
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Deb Holtom spoke stating support for the motion of the board.

Laureen Kreiger spoke stating support for motion. States
CANN has grown professionally and we need to “put out the
welcome mat”. “When we attend conferences, we like to be
treated well and we need to reciprocate this in role of host.”

Jill Kamensek spoke asking if volunteers are expected to reg-
ister for the conference. Wilma spoke explaining that all
attending, including herself, need to register. Registration cost
is about $375 for four-day conference.

Nancy Thorton raised question as to conflict with Halifax
meeting and concerns re. attendance. Debbie B. explained that
is free choice. WFNN is excellent opportunity for local interna-
tional conference. Halifax opportunity for others. There are
concerns, but need to wait and see how it works out. There is lit-
tle we can do to influence outcome. Will plan an excellent con-
ference for Halifax, but will need to wait and see what happens.

Lisa Pearlman expressed concern that if numbers down at
conference, how will impact Halifax. Funding an issue for all.
Suggested modified conference and increased marketing of
CANN conference in Halifax. Supports $10,000, but concern
if numbers down and lose revenue in Halifax, may have a neg-
ative effect in CANN’s finances. Explained by Debbie
Beveridge that format confirmed three years in advance for
Halifax, so not flexible at this point.

Jeanne Evans asked for clarification. CANN able to get corpo-
rate sponsors for meeting, but the WFNN committee cannot.
Wilma responded that WFNN executive does their own fund-
ing through industry, so WFNN has asked that CANN not use
industry to raise funds. Wilma stated that they will be trying to
get sponsorship from local, Ontario-based businesses.

Aline Mayer raised question about financial support from
national for members to attend. Debbie Beveridge explained
that executive has decided not to support members to attend.
As it is routine to send the WFNN representative only to the
WFNN international venue, CANN will continue with this
practice. Only the WFNN representative will be funded to
attend. Others will need to raise their own funding supports.

Motioned by Bev Irwin
Seconded by Deb Holtom
I move that we support the BOD’s motion to host a wel-
come event up to a maximum of $10,000.

Majority voted yes; no 1, abstain 5
Motion passed

9. 2007–08 Slate of Officers 
• VP/Sec, Treasurer, List of Board of Directors
• BOD members presented by Wilma Koopman
• 2008–2009 VP/secretary is Karen Waterhouse

10. General questions/concerns

Breeda O’Farrell—Questions about process of review of
award papers with new involvement of CJNN and peer
reviewers. Debbie Beveridge explained that scientific com-
mittee decides on papers to receive awards and forwards
them on to reviewers for preparing for publication, as
required by the terms of reference for the awards.

Nancy Thorton—Has question about monitoring size of
board to maintain costs to ensure our financial status remains
secure. Debbie Beveridge explained there is ongoing assess-
ment of this process. Not all positions on the board are fund-
ed to attend the midyear and annual meetings.

11. Closing Remarks
• Passing of gavel from Debbie Beveridge to Janice Nesbitt

12. Motion for closure

Motioned by Deb Holtom
Seconded by Sandra Berube
Meeting adjourned at 1045. 

DVD shown re. certification after meeting adjourned. Is avail-
able for all to view as link on CNA site. Noted that neuro-
science nursing was the first specialty to have certification.

Respectfully submitted,
Janice Nesbitt
Secretary/VP CANN

Websites of interest
Canadian Association of Neuroscience Nurses: www.cann.ca 
Check this site often for updates on information. Reports will be on the website.

Canadian Nurses Association: www.cna-nurses.com

Canadian Congress of Neurological Society: www.ccns.org
Please check out the web page to learn more abut the society to which we belong. 
CANN is an affiliate of this society.

CCNS publishes the Canadian Journal of Neurological Sciences, 
which is available on-line: www.CJNS.org

World Federation of Neuroscience Nurses: www.WFNN.org
All CANN members are automatically members of WFNN.
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Synapses in the city: 
Making the connections

Memories from CANN Scientific Sessions, June 17–20, 2008, Victoria, British Columbia
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Upcoming CANN Annual
General Meetings 
& Scientific Sessions
Plan to attend the following CANN Conferences:
• Halifax, N.S., June 9–12, 2009
• Quebec City, QC, June 8–11, 2010

We want your
Local Chapter
and Neuroscience
Nursing News!
Please send your stories, clinical ethical issues, and other
Neuroscience or CANN Chapter News to Sonia Sarkissian,
CJNN Editor at sonia.sarkissian@uhn.on.ca

Publish your manuscript
in the Canadian Journal
of Neuroscience Nursing
We welcome the submission of original manuscripts in
the areas of research, theory, practice, policy and
education, which are of interest to neuroscience nursing
community.

CJNN Author’s Award
Authors who have published in the CJNN will have the
chance to win one of two prizes!

Special thanks and 
words of appreciation
From the Editor to the 
CJNN Peer Reviewers and Translators!

We have relied on their assistance, valuable feedback and
expertise in publishing high-quality manuscripts in the
Canadian Journal of Neuroscience Nursing.

The CANN BOD and Chapter annual
reports are available on the web:
www.cann.ca
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Number of surveys received on-line:
19

Number of surveys received by fax: 8
TOTAL Surveys received: 27

Demographics
Age
30–39 4 (15%)
40–49 6 (22%)
50–59 14 (52%)
60–69 3 (11%)

Gender
Male 2 (7%)

Female 25 (93%)

Number of years in nursing
6–10 years 3 (11%)
11–20 years 7 (26%)
More than 20 years 17(63%)

Number of years in neuroscience
2–5 years 1 (4%)
6–10 years 4 (15%)
11–20 years 9 (33%)
More than 20 years 13 (48%)

Area of Work

Staff Nurse 11 (41%)
Out-patient Clinic 5 (18%)
APN 4 (15%)
Researcher/Faculty 4 (15%)
Educator 1 (4%)
Study Coordinator 1 (4%)
Retired 1 (4%)

Number of years as a CANN mem-
ber
Less than 2 years 1 (4%)
2–5 years 6 (22%)
6–10 years 5 (19%)

CJNN readership
I
Never read CJNN 0 (0%)
Occasionally read CJNN 7 (26%)
Always read CJNN 20 (74%)

CJNN has _________ information on 
continuing education opportunities
Too little 11 (41%)
Just the right amount of 14 (52%)
Too much 2 (7%)

Would like CJNN to include “Clinical Corner” 
section to share practice-related topics
Yes 27 (100%)

Would like CJNN to:
Continue in the present format 14 (52%)
Publish articles on-line if members 5 (18%)
want to download papers
Use the most economical format 8 (30%)

How often have you written a paper for CJNN:
Never 14 (52%)
Once 6 (22%)
2–5 times 7 (26%)
More than 5 times 0 (0%)
Once a year or more 0 (0%)

How often have you written papers for 
publication and NOT submitted to CJNN:
Never 20 (74%)
Once 2 (7.5%)
2–5 times 3 (11%)
More than 5 times 2 (7.5%)
Once a year or more 0 (0%)

How often have you presented a 
paper at a local chapter meeting?
Never 7 (26%)
Once 8 (30%)
2–5 times 8 (30%)
More than 5 times 4 (14%)
Once a year or more 0 (0%)

How often have you presented 
a paper at a CANN conference?
Never 12 (44%)
Once 4 (15%)
2–5 times 5 (18.5%)
More than 5 times 5 (18.5%)
Once a year or more 1 (4%)

Greatest barriers to writing for publication
(Those who have presented and not published):
Lack of time 14 (52%)
Lack of confidence in writing 6 (22%)
Co-presenters not interested in publishing 4 (14%)
Believe work not publishable/lack of time/ 4 (14%)
confidence/co-presenters not interested

Canadian Journal of Neuroscience Nursing (CJNN)
2008 Survey Results

CJNN survey comments
Chapters/Provinces
• Have info on “what’s going on” with

CANN... local chapter updates,
special events to CANN and its
members.

• Need to make it more representa-
tive of all provinces as there are vast

differences in what is done...
although not sure how you would
do that.

CANN presenters
• Offer some theme issues and encour-

age members who present at CANN
on these topics to write about their
particular area of expertise.

• Most CANN members are bedside
nurses and that is what the principal
focus of the journal should be. The
most easily accessible material would
be presentations from previous con-
ferences for those members and non-
members who could not go to the
conference or could not attend a par-
ticular session.
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Bedside nurse
• Would like to see it more compatible

to the “staff/bedside nurse”.
• Clinical corner is an excellent change.
• Need to encourage people with a case

study or an interesting nursing care
dilemma that they had to write about
it. Not purely research.

• Neuro news in brief—taking “tidbits”
of new information found in the
news, e.g., news about MS research,
diet and Alzheimer’s, etc., maybe call
it “food for thought” or “brain food”.

• We used to have a crossword puzzle
that included answers to neuro-type
questions that was quite informative.

• Possible neuroscience positions avail-
able (jobs) across the country out-
lined.

• Please continue with CJNN at least
quarterly.

Website
• An ethical dilemma, the answer to

which would be found on the website.
• Could you please have a section on

your website whereby student nurses
could go on it.

• Increase links on your website.

Compliments
• Thank you for this survey. I like the

journal name change.
• Like the new name, new cover and

content.
• Appreciate the new editor’s efforts in

publishing our journal on time and in
translation of abstracts and other
information. Well done!

• Commendable work! Like the new
cover and change of name of journal!
Quality papers are being published in
CJNN.

• Thank you for this survey asking for
our feedback.

• Thanks, Sonia. Keep up the great
work! If you ever need any help I am
happy to help!

• It is noticeable that new editor
includes French translation of
abstracts. Well done and feel proud of
CJNN!

• I feel CJNN has greatly improved in
the past year, and find that many of
my colleagues are reading issues now,
but were not previously. I have access
to extra copies, and they are now in
demand. A reason why a couple of
girls joined CANN!

• Clinical corner is an excellent change.
• Keep up the good work! I would be

pleased to serve on your editorial
board.

Action plan: Suggestions
• Councillors to submit local chapter

updates.
• Encourage those who present at local

chapter meetings to write and submit
to CJNN.

• Continue to encourage those who
present at CANN conference to sub-
mit a paper/particular area of expert-
ise/topic to CJNN.

• Crossword puzzle—Allocate budget
to re-print with permission.

• Translator for CJNN.
• Website: Increase links and consider

student nurses’ section.

Prepared by:
Sonia Sarkissian, PhD, APN, CNN(C)
Editor, CJNN
(Survey results were also shared at the
CANN BOD Meeting in June 2008)
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Abstract
Posterior Fossa Syndrome (PFS) is a constellation of neurolog-
ical, behavioural and psychological symptoms occurring in
pediatric patients following surgical resection of posterior fossa
brain tumours. The clinical presentation of PFS typically
includes cerebellar mutism, bulbar dysfunction, ataxia, cra-
nial nerve palsies, flaccid hemiparesis and emotional lability.
The intent of this paper is to (a) provide an overview of PFS, (b)
explore the case of a 16-year-old adolescent who presented
with PFS following surgical resection of a fourth ventricle
medulloblastoma, (c) reveal the complexity of her discharge,
and (d) describe a discharge management framework used by
the authors to guide the discharge process from a general pedi-
atric unit in a tertiary care hospital.

Posterior Fossa Syndrome (PFS) is a constellation of neurolog-
ical, behavioural and psychological symptoms occurring in
pediatric patients following surgical resection of posterior
fossa brain tumours. Posterior Fossa Syndrome is most often
associated with medulloblastoma, but also occurs with astro-
cytoma and ependymomas. Patients with medulloblastoma
are reported to have increased severity of PFS deficits (Dailey,
McKhann, & Berger, 1995; Doxey et al., 1999; Robertson et al.,
2006; Siffert et al., 2000; Wolfe-Christensen et al., 2007).

The clinical presentation of PFS typically includes cerebellar
mutism, bulbar dysfunction, ataxia, cranial nerve palsies, flac-
cid hemiparesis and emotional lability (Doxey et al., 1999;
Siffert et al., 2000). PFS has been documented to represent
approximately 20% to 30% of pediatric patients following
tumour resection in the posterior fossa (Robertson et al.,
2006; Turkel et al., 2004; Wolfe-Christensen et al., 2007). This
is a condition that occurs predominantly in children and is
rare in adults. The terms PFS and cerebellar mutism are used
interchangeably. For consistency in this paper, the condition
will be referred to as PFS.

The intent of this paper is to (a) provide an overview of PFS,
(b) explore the case of a 16-year-old adolescent who present-
ed with PFS following surgical resection of a fourth ventricle
medulloblastoma, (c) reveal the complexity of her discharge,
and (d) describe a framework used by the authors to guide the
discharge process.

A review of Posterior Fossa Syndrome
PFS was first described in the mid-1980s as transient mutism
and speech disturbances without the loss of consciousness
and without any symptoms of aphasia in pediatric patients

following surgical removal of tumours located in the posteri-
or fossa (Rekate et al., 1985; Yonemasu, 1985). Since then,
there have been numerous case reports and retrospective
reviews contributing to new knowledge of PFS. In the last
decade, there are studies identifying neuromotor speech pat-
terns, behavioural dysregulation and cognitive impairment in
patients with PFS. Visual disturbances and bowel and bladder
dysfunction have also been reported (Daniels, Moores, &
DiFazio, 2005; De Smet et al., 2007; Kirk, Howard, & Scott,
1995; Robertson et al., 2006; Siffert et al., 2000; Turkel et al.,
2004; Wolfe-Christensen et al., 2007).

Multiple theories have been proposed as to the etiology and
pathogenesis of PFS, yet it remains poorly understood. In
addition, questions remain as to why it is observed mostly in
children and rarely in adults. There is controversy regarding
whether tumour type, midline location, involvement of the
fourth ventricle with brainstem invasion, and vermal incision
are risk factors for developing PFS. Extensive vermis injury
and fourth ventricle involvement have been associated with
cognitive, mood and behavioural problems (Doxey et al.,
1999; Siffert et al., 2000; Turkel et al., 2004; Van Calenbergh et
al., 2006; Wolfe-Christensen et al., 2007).

CANN Brain Tumour Foundation Award Paper

Discharge management of an adolescent
female with posterior fossa syndrome: 
A case report
By Lisa S. Pearlman, Alison McVittie and Kerry Hunter

Planification du congé d’une
adolescente souffrant d’un syndrome
de la fosse postérieure

Une histoire de cas
Le syndrome de la fosse postérieure (SFP) est une combinai-
son de symptômes neurologiques, comportementaux et psy-
chologiques présents chez les patients pédiatriques à la
suite de résection d’une tumeur cérébrale de la fosse
postérieure. Les composantes cliniques du SFP compren-
nent : un mutisme cérébelleux, une perturbation des fonc-
tions du bulbe rachidien, de l’ataxie, une paralysie des nerfs
crâniens, une hémiplégie complète et une instabilité émo-
tionnelle. Le but de cette présentation est de : (a) définir le
SFP; (b) réviser l’histoire de cas d’une adolescente de seize
ans ayant le SFP a la suite d’une chirurgie cérébrale pour
résection d’un médulloblastome situé dans le quatrième
ventricule de la fosse postérieure; (c) démontrer la complex-
ité de la planification du congé de la patiente; (d) décrire le
plan d’action utilisé par les auteures pour faciliter le
processus de préparation du congé des patients de pédiatrie
dans une hôpital de niveau tertiaire.
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Despite this controversy and the contradictions regarding eti-
ology, pathogenesis and risk factors, there is universal agree-
ment that the hallmark symptom of posterior fossa syndrome
is delayed-onset cerebellar mutism. Immediately postopera-
tively, speech is preserved with a latency period of zero to
seven days before the onset of mutism (Doxey et al., 1999;
Siffert et al., 2000; Turkel et al., 2004; Van Calenbergh et al.,
2006; Wolfe-Christensen et al., 2007). The period of mutism
has been reported to persist from four days to 52 weeks
(Robertson et al., 2006; Siffert et al., 2000; Turkel et al., 2004;
Wang et al., 2006). Recovery of speech is said to occur when
the patient begins to verbalize single words. Resumed speech
is typically hoarse, hypernasal, and dysarthric with a classic
cerebellar scanning quality.

Earlier reports propose that mutism is transient and patients
are expected to fully recover normal speech (Al-Jarallah et al.,
1994; van Mourik et al., 1997). There is emerging evidence
that recovery of speech is less favourable than previously
ascertained and that speech is unlikely to return to baseline
(De Smet et al., 2007; Huber et al., 2007; Huber et al., 2006;
Robertson et al., 2006). Huber et al. (2007) propose that neu-
romotor speech deficits are more severe in patients with radi-
ated medulloblastoma and that dysfluency, not previously
reported, is a part of the motor speech disorder of PFS.

Symptoms of emotional lability, apathy, irritability, and
decreased initiation and motivation are also clinical features
of PFS (Turkel et al., 2004; Wolfe-Christensen et al., 2007).
Wolfe-Christensen et al. (2007) suggest that patients with PFS
following medulloblastoma resection are more likely to expe-
rience internalizing symptoms, withdrawal, perfectionist
behaviours and somatic complaints. Levisohn, Cronin-
Golomb and Schmahmann (2000) evaluated the neuropsy-
chological data in 19 children, age three to 14 years, who
underwent surgical resection of cerebellar tumours (medul-
loblastoma, astrocytoma, ependymoma) without radiation or
methotrexate chemotherapy. Results indicate that children
with PFS had impairments in the areas of behavioural and
emotional regulation, visual-spatial function, language,
sequencing and memory (Levisohn et al., 2000).

Interestingly, swallowing function is inconsistently reported
to be affected in patients with PFS. There is a paucity of data
describing swallowing difficulties and recovery patterns (Al-
Jarallah et al., 1994; Dailey et al., 1995; Rekate et al., 1985, van
Mourik et al., 1997). Studies are typically reported in case
study format, often done retrospectively, with limited or
unspecified assessment parameters and timeframes. Rekate et
al. (1985), Al-Jarallah et al. (1994) and Dailey et al. (1995) all
report intact gag and cough mechanisms and normal oral-
motor movements, but only Dailey goes on to make note of
swallowing coordination difficulties despite the normal oral-
motor movements. More detailed movement analysis was
reported by van Mourik et al. (1997) who studied the simple
and complex orofacial movements in five patients with PFS
during the period of mutism and shortly after speech
returned. Their results indicated that swallowing problems, if
present, resolved early in the mute period, yet movements of
swallowing could not be executed on request.

Case study
Louise* is a 16-year-old girl who presented to hospital in 2007
with a diagnosis of obstructive hydrocephalus. Six weeks ear-
lier, Louise had complained of abdominal pain, nausea and
vomiting. Over the next month, she experienced additional
symptoms of bi-frontal headache, dizziness, leg weakness and
progressive unsteadiness. She was cachexic from frequent
vomiting and a reported weight loss of 9 kilograms. Louise
was admitted to her local hospital with a diagnosis of
mononucleosis and remained hospitalized for four days. Her
symptoms did not abate by the time of discharge.

Louise returned to her local hospital nine days following dis-
charge with severe headache, lethargy, retching, slurred
speech and ataxia. Fundoscopy identified bilateral papillede-
ma. A Computed Tomography (CT) of her brain revealed
enlarged ventricles and a solid cystic mass in the area of the
fourth ventricle. The patient was transferred to our hospital
where an urgent Magnetic Resonance Imaging (MRI) scan
demonstrated a posterior fossa mass arising from the cerebel-
lar vermis. The mass was heterogeneous with solid and cystic
components. There was marked hydrocephalus with down-
ward displacement of the floor of the third ventricle, cerebel-
lar tonsils and inferior brainstem with effacement of the basal
cisterns. The provisional diagnosis, based on the MRI find-
ings, was a medulloblastoma or ependymoma.

Course in hospital
Once admitted, Louise was immediately started on dexam-
ethasone and her vomiting improved significantly. An enteral
feeding tube was inserted to optimize nutrition. Twelve days
later, she underwent a suboccipital craniectomy and C1
laminectomy for gross total resection of the tumour. An extra-
ventricular drain (EVD) was placed intraoperatively as the
intraoperative course was complicated by prolonged periods
of bleeding and cerebral edema.

Louise’s early postoperative recovery was complicated by per-
sistently elevated increased intracranial pressure requiring pro-
longed intubation, several days of hyperosmolar therapy and
repeated opening of the EVD. Upon extubation on the seventh
postoperative day, the patient spoke softly, using single words.
By this time, she had developed a left cranial nerve VI palsy,
diplopia, and nystagmus. On motor exam, she presented with a
profound lack of volitional movement and hypotonia. She devel-
oped significant axial and appendicular ataxia. Physical exami-
nation noted a right facial palsy and dysphagia with increased
drooling. Examination of her vocal cords revealed normal
movement and mobility. Twelve days postoperatively the patient
experienced cerebellar mutism lasting a total of 22 days.

Due to persistent hydrocephalus, the patient returned to the
operating room two-and-a-half weeks later for insertion of a
ventriculoperitoneal shunt (VP) and removal of the extraven-
tricular drain. A central venous catheter was inserted for
chemotherapy and long-term venous access. The final tumour
pathology was consistent with medulloblastoma.

Pediatric patients with non-disseminated medulloblastoma
with complete or near complete surgical resection and nega-
tive postoperative lumbar puncture CSF cytology are consid-
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ered to be Standard Risk according to the Children’s Oncology
Group. Children with Standard Risk medulloblastoma have
an expected five-year survival of 65% to 80% (Canadian
Oncology Group, 2008).

Louise was entered into the COG Standard Risk
Medulloblastoma protocol and began treatment four weeks
following surgery when her incisions had healed. Induction
consisted of conformal craniospinal irradiation including pos-
terior fossa irradiation over a period of six weeks with adjuvant
weekly Vincristine chemotherapy (COG, 2008). During these
six weeks, Louise experienced fatigue, headache, nausea, vom-
iting, and mucositis. She was put on a bowel routine to prevent
constipation, a common side effect of Vincristine therapy.

Social background
A primary focus for pediatric nurses is recognizing the impact
of the patient’s emotional and developmental needs on acute
and chronic illness. The uniqueness of pediatric nursing is
learning the patient’s and family’s story. Prior to her illness,
Louise lived with her parents and 12-year-old brother in a com-
munity two hours’ driving distance from our institution. She
spoke of a large network of friends and proudly pointed to the
many photos posted in her hospital room. As an adolescent, the
patient balanced school and family obligations with household
responsibilities and social activities. She was a sports enthusiast.
Louise was enrolled in a regular curriculum at high school, how-
ever, required periodic classroom and home tutoring support.

Louise’s parents worked full-time outside of the home with the
father working shift work. Her mother held the only driver’s
licence in the family. The parents describe a close relationship
with extended family members living in their community. As a
family, they share a passion for hockey and attended Louise’s
brother’s games throughout the hockey season. During
Louise’s extended hospitalization, her mother assumed the
role of primary caregiver and communicator with the health
care team. Her father visited on his days off and her brother
visited regularly. Following the surgery, Louise’s main goal was
to return home to be reunited with her family. She deferred the
majority of decision-making to her parents.

Hospital rehabilitation
Dysphagia and mutism
The speech-language pathologist (SLP) assessed Louise for
both swallowing and speech difficulties. Following extuba-
tion, the patient exhibited weak and infrequent swallowing of
saliva with excessive drooling requiring frequent suctioning.
Verbal instruction was necessary to elicit basic mouth move-
ments of jaw opening and closing, tongue protrusion and
tongue retraction. To prevent episodes of aspiration pneumo-
nia, Louise remained NPO and received enteral feeds via a
nasogastric tube.

As the drooling improved and Louise was able to manage her
secretions, the therapists assessed her to be safe for oral feed-
ing trials. However, Louise continued to experience vomiting,
which, with her dysphagia, contributed to her fears of chok-
ing. She was especially hesitant to do any eating or drinking.
For several weeks, Louise allowed only the therapists to feed
her minimal amounts, limiting her oral diet to mainly bites

and sips. Due to dysphagia and ongoing hesitancy to pursue
oral feeding, a gastrostomy tube (GT) was inserted upon com-
pletion of induction chemotherapy and radiation.

The return of speech began with spontaneous single words
and progressed to short phrases within a couple of days.
Louise’s speech was effortful due to ongoing oral motor dys-
praxia. Louise rarely initiated speech and relied on non-verbal
gestures such as facial grimacing or smiling. When asked
direct questions, Louise looked to her mother to answer for
her, or she waited for the speaker to rephrase the question to
which she could answer by head nod or shake to agree or dis-
agree. She did not verbally respond to questions or express
ideas. Gradually over the next two months, Louise began ini-
tiating and responding using single words with occasional
short sentences. Her speech was imprecise and slow, charac-
terized by pauses and interruptions but, for the most part, was
intelligible to familiar listeners.

Emotional lability
During the period of mutism, Louise appeared cheery, agree-
able and receptive to all nursing and therapy interventions.
With the return of speech, however, Louise experienced sud-
den onset of emotional lability in which she cried frequently
and spontaneously. It was a significant challenge for nurses to
engage or motivate her to participate in any aspect of self-
care. The patient’s lack of motivation was also stressful for her
parents who expressed ambivalence and reluctance to set
expectations with Louise, given her emotional distress. The
psychologist met regularly with Louise and her parents to
work through the enormity of issues related to this life-chang-
ing event and assist them to develop coping strategies. The
psychologist supported the parents to set expectations during
the challenging period of Louise’s emotional lability and met
individually with Louise to address the magnitude of her loss-
es as an adolescent.

Activities of daily living
Louise was dependent for all self-care tasks and activities of
daily living (ADL). Mobility and balance were challenged by her
tall stature, flaccid tone and global ataxia. Louise was decondi-
tioned and demonstrated poor endurance. Occupational thera-
py sessions consisted of energy conservation strategies, assis-
tive device options and ADL retraining activities.
Physiotherapy goals focused on improving her strength, mobil-
ity and coordination along with sitting tolerance in her wheel-
chair. An important nursing priority was to establish a routine
and expectations to promote bowel and bladder continence and
to maintain skin integrity. Therapies and nursing care were
scheduled around daily radiation appointments and were
spaced during the day to provide rest periods.

Discharge management
For adolescents living in southwestern Ontario, there are three
publicly funded options for neurorehabilitation upon discharge
from our tertiary care centre. The first option is an intensive
residential acquired brain injury (ABI) program for adults. This
program is located close to our institution allowing for continu-
ity of Louise’s oncology care, but requiring the family to contin-
ue daily travelling. The second option is an intensive pediatric



residential ABI program located in a city further away from the
family home, making daily travelling time approximately three
to four hours. This option not only created barriers to family
visitation, but meant Louise’s oncology care would need to be
transferred to a different pediatric cancer centre. The third
option was to return home with a less intensive, community-
based rehabilitation program. Louise and her parents chose the
third option, as their priority was to be reunited as a family.
Louise looked forward to sleeping in her own room and return-
ing to her community of extended family and friends.

With home as the discharge destination, the health care team
needed to develop a comprehensive plan that facilitated coor-
dination of multidisciplinary team activities, prepare the par-
ents to acquire the knowledge and skills necessary to care for
Louise, and engage community providers. Six weeks prior to
the target discharge date, discharge care conferences were held
weekly with the parents, hospital staff and community
providers. This facilitated parental involvement from the onset
of planning and strengthened communication and collabora-
tion between parents and the multidisciplinary team. This col-
laboration enabled the parents and team members to discuss
mutually agreed-upon goals for discharge (McClain & Bury,
1998; Stephens, 2005). The patient was included in all aspects
of the discharge process, but chose to attend only one discharge
meeting. She requested that her parents make all decisions on
her behalf.

A framework to guide 
discharge management
Information about discharge management of chronically ill,
technology-dependent children is found mainly in the nursing
and social work literature. There is an abundance of research
to support the social, financial, and emotional impact of car-
ing for a technology-dependent, chronically ill infant and
child at home, but few studies explore the impact on adoles-
cents (Jardine & Wallis, 1998; Katz Leurer, Be’eri, &

Zilbershtein, 2006; Kertoy, 2004; McClain & Bury, 1998;
Murphy, 2001; Simson Nelson, & Lewis, 2000; Stephens,
2005; Sullivan-Bolyai et al., 2004). To our knowledge, there are
no published reports examining the specific discharge needs
of adolescents with PFS. A framework was necessary to guide
the discharge process, particularly in view of the complexity
of Louise’s case, the large size of her core team and the limit-
ed human and financial resources available for a community-
based neurorehabilitation program. The ABI team developed
a framework using the existing literature and adapted it to the
needs of the pediatric neuroscience patient.

Our framework incorporates Shelton and Stepanek’s (1994)
family-centred care themes of a) family/professional collabo-
ration, b) the exchange of information between families and
professionals, c) respect for cultural diversity and individuali-
ty of each family, d) flexibility and individuality of discharge
planning, and e) an appreciation that each member of the
family and the family unit has a life beyond the walls of the
hospital system. The framework incorporates the elements of
patient readiness, family readiness, community and environ-
ment in the discharge management process. It addresses
patient needs related to equipment and technology, and docu-
mentation (Figure 1). The patient and family are central to the
framework and to whom all care is directed. Each element has
specific criteria that, when met, facilitate a safe and seamless
discharge from hospital to home. Examples of selected crite-
ria for each element are found in Table 1. These elements are
similar to headings published in other works (Bakewell-Sachs
et al., 2000; Kertoy, 2004; Kirk & Glendinning, 2004; Jackson
et al., 2002; Simson Nelson & Lewis, 2000).

Patient readiness
Patient readiness occurs when the patient is medically, surgical-
ly and emotionally stable to be discharged from the hospital.
Louise was medically and surgically stable for several weeks
prior to her discharge. Emotionally, the patient remained labile
and there was dissonance in what she expressed and how she
behaved. For example, she spoke about her goal of achieving
more independence, yet continually requested that her mother
be present and attend to all her needs. It was the opinion of her
parents and the health care team that her emotional lability
would not improve with a longer hospital stay.

The patient’s mobility deficits were a primary concern for dis-
charge as she was a one-two person transfer in the hospital.
Ataxia and hypotonia predisposed her to falls and injury.
Louise needed to demonstrate competence in her ability to
safely manage transfers with the assistance of only one person.
Louise’s mother took her daughter to a local shopping mall on
several occasions prior to her actual discharge date to practise
transfers in and out the family vehicle.

Family readiness
The multidisciplinary team assesses the family’s strengths and
their needs to independently manage the patient’s care needs at
home (Simson Nelson, & Lewis, 2000; Sullivan-Bolyai et al.,
2004). As the discharge process evolved, Louise’s mother identi-
fied that she would be the primary caregiver and took a leave of
absence from her full-time employment while her husband
returned to work. The loss of income, frequent visits of commu-
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Figure 1. Discharge Management Framework for
Complex Paediatric Neuroscience Patients
(Adapted from Family-Centered Care, Shelton &
Stepanek, 1994)
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nity providers and feeling tethered to the family home are risk
factors for families, such as Louise’s, to experience social isola-
tion, emotional stress, lack of privacy and financial loss, as
described in the literature (Kertoy, 2004; Kirk & Glendinning,
2004; Murphy, 2001).

Louise’s parents expressed their own fears about the uncertain-
ty of Louise’s survival, her ability to cope with cancer treat-
ments and the long-term outcome of PFS. They were con-
cerned about the practical aspects of caregiving and how to bal-
ance family priorities. The parents recognized that they needed
to set expectations for Louise. They requested direction from
the health care team as to how best to support Louise physical-
ly, emotionally and behaviourally in her present state.

Preparing Louise’s parents to assume her primary care afforded
the patient’s clinical nurses several teaching opportunities.
Nurses embraced their coaching role in teaching and evaluating
the parents’ abilities to problem-solve and make decisions with
respect to enteral feeding, administering medications, changing
gastrostomy and central venous line dressings, and maintaining
skin integrity. Louise’s nurses established a daily routine of all
her personal care activities and provided ongoing supervision
and guidance related to mobility and toileting. A home schedule

was developed to provide an infrastructure for personal and
medical care needs in the first few days after discharge. The
health care team engaged Louise’s parents in trouble-shooting
and problem solving in anticipating variances to the plan.

At our institution, we embrace a ‘staged’ or ‘graduated’ dis-
charge as a mechanism to support patients and their parents
in decision-making, problem solving and confidence in
returning home. In the first stage of discharge, parents direct
and participate in all aspects of care for a minimum of a 24-
hour period. Nursing staff is available for reassurance and in
the event of an emergency. In the second stage, day passes
ranging from two to eight hours are granted. Taking the child
home on a combined day and overnight pass constitutes the
third and final stage of the graduated discharge process. The
overnight stay usually occurs the weekend prior to the dis-
charge date. We aim for final discharges early in the week and
avoid discharges on weekends when resources are less likely
to be available.

Environmental readiness
Preparing a safe physical home environment prior to Louise’s
actual discharge was an early and essential priority of dis-
charge management. Hospital and community-based staff

Table 1. Criteria of discharge management framework for complex pediatric patients

Elements of Selected Criteria
Framework

Patient Readiness • The patient is medically, surgically and emotionally stable
• The mode of nutrition is well established
• The method of mobility is well established

Family Readiness • The family demonstrates a willingness and commitment to assume the primary care of the patient
• The family acquires new knowledge and skills related to therapy routines, the patient’s equipment 
and technology
• A graduated discharge occurs prior to discharge (day/overnight passes)

Environmental • A tentative patient schedule is completed prior to discharge
Readiness • A home assessment determines wheelchair accessibility, structural safety

• A home assessment identifies the need and makes recommendations for additional equipment 
or technology to support the patient’s ADLs
• Referral to Seating & Mobility services for ongoing wheelchair support is completed
• Home modifications are completed

Equipment & • Order specialized equipment and technology
Technology • Funding options are explored and applications completed prior to patient’s discharge home

• Local medical supply companies are contacted prior to discharge
• Delivery of equipment is arranged

Community • A primary community pediatrician/physician is identified
Readiness • A community case manager is identified

• Referrals to community nurses, therapists, and allied health professionals are completed
• Referrals to Children’s Treatment/Rehabilitation Centers are completed
• Respite is explored prior to discharge
• School liaison established

Documentation • A contact list of hospital/community providers is given to parents
• Set up weekly discharge meetings
• Minutes of discharge planning meetings are provided to team and parents
• Patient care plan and therapy reports are shared with community providers
• Hospital discharge summary is copied to primary community physician and other providers
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worked in partnership to identify challenges and create solu-
tions to barriers in the patient’s physical environment. A
home and environmental assessment was completed several
weeks prior to the actual discharge date. Such an assessment
includes wheelchair and mobility accessibility, storage of
enteral feeding supplies, planning for the installation of home
adaptations, and recommending assistive devices for toileting
and other activities of daily living.

Equipment and technology
In Canada, each province has its own funding formulas to
support pediatric complex cases (Kertoy, 2004). Yet, parents
of children who are technology-dependent frequently incur a
financial burden and Louise’s family was no exception. Louise
required a custom wheelchair, a porch lift for the front
entrance, hospital bed, commode and enteral feeding sup-
plies. A laptop computer modified for augmentative commu-
nication was necessary to promote communication and com-
munity reintegration, particularly for an adolescent to inde-
pendently interact with her friends on-line. The parents’
extended health plans offered limited resources required
them to fund a portion of the cost of equipment and technol-
ogy. The health care team explored several options for fund-
ing through private and not-for-profit agencies. The parents’
combined income frequently precluded eligibility for addi-
tional funding from not-for-profit agencies.

Community readiness
Our team engaged the community providers early in the dis-
charge process and requested nursing visits, personal care
support, respite, physiotherapy, occupational therapy, speech-
language therapy and feeding and swallowing services. Louise
required physical therapy and speech-language therapy
beyond what was publicly funded. Therefore, we worked with
the family to complete applications for private funding to
cover the cost of these additional therapies.

A unique consideration for pediatric patients with PFS is
returning to school. Louise did not attend in-hospital schooling
due to radiation appointments, therapy sessions, fatigue and
limited endurance. As part of an eventual return to her home
school, a referral to school liaison occurred during the patient’s
admission to begin necessary planning and advocacy within the
school system. In the interim, home tutoring was requested. As
per the oncology program at our institution, Louise would
undergo neuropsychological testing at the completion of her
55-week protocol. This assessment would guide the school in
implementing learning modifications and accommodations.

Documentation
Documentation becomes the paper trail of accountability, deci-
sion-making and problem solving in complex discharges.
Minutes of discharge care conferences were distributed to
Louise’s parents and team members and put in her permanent
health record. Prescriptions for equipment, supplies and med-
ications were completed in advance and not left to the day of
discharge. Our goal was to arrange for all medication to come
from the same pharmacy. We also attempted to contract with
as few medical and equipment suppliers as possible to mini-
mize additional work for the patient’s mother when it came
time to reorder supplies.

A comprehensive discharge summary detailing the patient’s
medical and surgical history, complications, rehabilitation
progress and discharge goals was dictated and sent to all team
members prior to the patient’s discharge. In the event that
Louise presented to the emergency department, the dictation
would be a critical information tool for physicians unfamiliar
with her care.

Conclusion
We presented the case of a 16-year-old female who developed
posterior fossa syndrome following surgical resection of a
fourth ventricle medulloblastoma. Our team used a discharge
management framework to facilitate the complex discharge of
this adolescent patient from hospital to home. The case study
and framework contribute to neuroscience nursing knowl-
edge by illuminating the complexity of PFS and providing a
tangible tool and working document for the discharge man-
agement process.

The framework represents preliminary work in addressing the
clinical nursing practice aspect of discharge management for
complex pediatric neuroscience patients. The framework’s
intrinsic feature of family and community engagement paved
the way for communication, collaboration and coordination
to occur among and across large teams of hospital and com-
munity providers. Financial hardship is a significant source of
stress for families and one that is of particular importance to
neuroscience patients who often require costly equipment
and technology. Our experience using this framework empha-
sized the need to include funding as a separate element with
future patients.

The next step in this framework is to evaluate its reliability
and validity. It lends itself to an in-depth study of process and
outcome measures of each element and the interrelationship
to patient/family satisfaction and quality of life. There is also
potential for collaborative research among hospital and com-
munity providers to use this framework for re-admissions and
palliative care of all pediatric neuroscience patients.

Louise was discharged to her home on the planned discharge
date at the end of week seven of her protocol. This enabled
her to have three weeks at home prior to being admitted for
the next, more aggressive phase of the Standard Risk Protocol,
which includes nine cycles of maintenance chemotherapy.
The two arms of the protocol include Regimen A, which
involves administration of Lomustine, Vincristine and
Cisplatin on cycles 1, 2, 4, 5, 7 and 8. For Regimen B, cycles of
Cyclophosmamide, Mesna and Vincristine are administered
on cycles 3, 6 and 9 (COG, 2008).

In reflecting on the discharge process, the parents admitted to
feeling apprehensive about assuming all of Louise’s care. They
believed the discharge management framework incorporated all
of Louise’s needs and assisted them to stay focused on the scope
of detail involved in the discharge process. The graduated dis-
charge process enhanced their self-confidence, and assisted
them to establish new routines and structure for their family.

* This is a fictitious name to protect patient and family
confidentiality.
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Abstract
Introduction: Morphine infusions are avoided after cranial
surgery in children due to concerns of masking neurological
deterioration and because cranial surgery is considered less

painful than other surgical procedures. Studies indicate that
up to 60% of patients experience moderate to severe pain after
craniotomies. Morphine has demonstrated efficacy in the
treatment of acute postoperative pain, yet codeine phosphate is
commonly preferred as the standard treatment. We assessed
the efficacy and safety of intravenous morphine use outside the
intensive care unit (ICU) following cranial surgery in children.

Methods: A retrospective case series analysis was conducted of
medical records for 71 children. The patients underwent either
cranial reconstruction (2002–2007) or supratentorial/infraten-
torial craniotomies (2005–2007) at British Columbia
Children’s Hospital. Comparison was made between patients
receiving a continuous morphine infusion (CMI) and patients
receiving acetaminophen and codeine. Patients were assessed
for pain control and adverse events.

Results: Thirty-seven children received CMI on the unit (30
cranial reconstruction and seven craniotomy), while 34 (10
cranial reconstruction and 24 craniotomy) received acetamin-
ophen and codeine. There was no statistical difference in pain
control. There was a statistically significant difference in nau-
sea on postoperative day one (p=0.002).

Conclusions: These findings suggest that CMI is as safe a
treatment option as acetaminophen and codeine. Careful
observation enables nurses to safely administer a CMI for chil-
dren following cranial surgery on a surgical unit setting.

Introduction
Pain after cranial surgery is traditionally thought to be mini-
mal and, as such, the postoperative management of pain after
craniotomy tends to be conservative. Recent studies demon-
strate, however, that a majority of adult patients experience
substantial pain after intracranial surgery (De Benedittis et al.,
1996; de Gray & Matta, 2005; Quiney, Cooper, Stoneham, &
Walters, 1996). Literature regarding pain after neurosurgery
in children is largely unavailable. There are many barriers to
the treatment of pain in children after neurosurgery (Chiaretti
et al., 2008), such as the belief that children do not experience
pain the way adults do and the challenges of recognizing the
presence of pain and its intensity. Reluctance to administer
adequate analgesics may be brought on by unfounded fears
and inexperience of the health care provider. As a result, inad-
equate analgesia is a frequent complication of pain manage-
ment in postoperative pediatric patients (Esmail,
Montgomery, Courtrn, Hamilton, & Kestle, 1999).

There is conflicting information regarding the efficacy and
safety of opioids in postoperative neurosurgical pain manage-
ment. Morphine has demonstrated efficacy in the treatment
of acute postoperative pain, yet codeine phosphate is com-
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Morphine infusions after pediatric cranial surgery:
A retrospective analysis of safety and efficacy
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Infusion de morphine à la suite d’une
chirurgie cérébrale chez les enfants :
Une analyse rétrospective sur
l’innocuité et l’efficacité
Introduction : On utilise peu les infusions de morphine en
phase post-opératoire chez les enfants ayant subi une
chirurgie cérébrale due au fait qu’elle peut masquer une
détérioration de l’état neurologique. De plus, les chirurgies
cérébrales sont reconnues pour causer moins de douleur
comparées aux autres chirurgies. Des études suggèrent que
60% des patients ressentent des douleurs modérées à sévère
après la craniotomie. Malgré que l’on ait démontré que la
morphine est efficace dans le traitement des douleurs post-
opératoires aigues, le phosphate de codéine demeure le
traitement de choix. Nous avons analysé chez les enfants
l’efficacité et l’innocuité de la morphine par voix
intraveineuse, à l’extérieur de l’unité de soins critiques, en
phase post-opératoire de chirurgie cérébrale.

Méthode :Nous avons fait une analyse rétrospective à partir
de données recueillies dans les dossiers de 71 enfants. Les
patients ont subi, soit une reconstruction crânienne
(2002–2007) ou des craniotomies supratentorielles/infraten-
torielles (2005–2007), a l’hôpital pour enfant le la Colombie
Britannique. On a comparé les patients recevant une infu-
sion continue de morphine (ICM) aux patients recevant de
l’acetominophen avec codéine. Les patients furent évalués au
niveau du contrôle de la douleur et des effets secondaires.

Résultats : Trente-sept enfants ont reçu une ICM sur le
département (30 reconstructions crâniennes et 7 cran-
iotomies) et trente-quatre ont reçu l’acetominophen avec
codéine (10 reconstructions crâniennes et 24 craniotomies).
Il n’y a pas évidence de différence appréciable au niveau du
contrôle de la douleur. On a vu une différence considérable
du nombre d’enfants souffrant de nausée une journée après
la chirurgie. (p=0.002)

Conclusions : Ces résultats démontrent que l’ICM
présente aussi peu de risque que l’acetominophen et codéine
comme traitement de choix. Des recommandations sont
énoncées afin de permettre aux infirmières de départe-
ments de chirurgie d’administrer de façon sécuritaire les
ICM aux enfants ayant subi des chirurgies cérébrales.
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monly preferred as the standard treatment of pain after cra-
nial surgery (Goldsack, Scuplak, & Smith, 1996; Leith, 1998;
Roberts, 2004). Morphine is widely used in infants and chil-
dren in combination with non-opioid analgesics such as acet-
aminophen with moderate effectiveness (Williams, Patel, &
Hounit, 2002). The use of morphine in acute pain manage-
ment after cranial surgery in children has been limited by
concern of opioid-induced side effects, such as possible
changes in pupillary reaction, nausea and vomiting with con-
sequent raised intracranial pressure, and sedation. These con-
cerns present the issues regarding the safety and efficacy of
continuous morphine infusion (CMI) following cranial sur-
gery in children outside of an intensive care setting.

Pain
Pain has been defined as “a feeling of distress, suffering, or
agony, caused by stimulation of specialized nerve endings”
(Novak, 1995, p. 604). Additionally, it is not just a physical
response, but involves “emotional, intellectual, behavioural, and
cultural dimensions” (Black, Hawks, & Keene, 2001, p. 449).

Twycross (2002) suggests that nurses lack knowledge in pain
management and, in order to manage pain effectively, nurses
need to understand the mechanisms and physiology of pain.
Pain-producing stimuli activate and sensitize nociceptors in
the skin. Nociceptors are connected to pain fibres known as
A-delta (acute or ‘first’ pain) and C fibres (lasting or ‘second’
pain), which conduct pain impulses to the gate mechanism in
the spinal cord (Godfrey, 2005). Subsequent spinal transmis-
sion of pain information to the brain is explained by Melzack
and Wall’s (1965) gate control theory of pain. The gating
mechanism in the dorsal horn of the spinal cord regulates the
flow or suppression of pain information depending on the bal-
ance of activities in the pain fibres and the other larger senso-
ry fibres carrying non-pain information.

Pain associated with neurosurgical procedures, specifically
with craniotomies, has been considered minimal (Herbert,
2001; Roberts, 2004). The literature indicates that patients
who undergo craniotomies do not experience postoperative
pain because “movement does not increase tension in tissues
of the operative site” (Roberts, 2006, p. 328). These patients
seldom complain of pain, but may experience headache
(Leith, 1998), which has led to a misconception regarding the
amount of pain these patients experience postoperatively.

Inadequately controlled pain is potentially harmful to chil-
dren and families given that it is often poorly assessed and
under-treated (Lux, Algren, & Algren, 1999). Younger chil-
dren often show the highest incidence of postsurgical pain (de
Gray & Matta, 2005; Klimek et al., 2006). In the pediatric pop-
ulation, the assessment of pain presents a significant chal-
lenge. Children may not be able to verbalize or accurately
describe the extent of their pain (Leith, 1998). In addition,
children may be reluctant to voice their discomfort for fear of
further distressing interventions (Wong, Hockenberry,
Wilson, Winkelstein, & Kline, 2003).

The practice of failing to administer adequate analgesia after
cranial surgery has been called into question (Roberts, 2004).
Klimek et al. (2006) state that studies have indicated postopera-
tive craniotomy pain is “an important and neglected problem

that deserves better and more appropriate treatment” (p. 353).
As many as 84% of adults undergoing craniotomy experience
moderate to severe pain (Herbert, 2001). Another study demon-
strated 18% of adults experienced excruciating pain, 37% severe
pain, 29% moderate pain, 4% mild pain and only 12% stated that
they had experienced no pain at all (Quiney et al., 1996).
Although most postoperative craniotomy pain occurs in the first
48 hours at the surgical site, pain may continue to persist for
longer periods. This pain has been characterized as burning,
steady and continuous, heavy, pulsating, pounding and stabbing
by adults (De Benedittis et al., 1996). Gottschalk et al. (2007) also
found that most patients experienced moderate to severe pain in
the initial days following surgery when treated solely with acet-
aminophen and pro re nata (prn) low-dose opioids. One study
(Polkki, Pietila, & Vehvilainen-Julkunen, 2003) cited that 46% of
postoperative children undergoing a variety of surgical proce-
dures reported severe postoperative pain. There is a paucity of
pediatric literature available that specifically addresses the pain
experienced by children after craniotomies. There is no reason
to believe that these experiences would be any different for chil-
dren than they are for adults.

The discomfort of untreated pain can lead to adverse events
and undesirable outcomes. Inadequate analgesia potentially
creates an increased sympathetic drive resulting in increased
cerebral blood flow, cerebral oxygen consumption and elevat-
ed intracranial pressure (Quiney et al., 1996). Such events are
potentially harmful as they increase the patient’s risk of
intracranial bleeding (Verchere et al., 2002). The psychologi-
cal implications of untreated pain may include anxiety, fear,
and insomnia, whereas properly treated pain may limit these
responses (Lux, Algren, & Algren, 1999; Palermo, Drotar, &
Lambert, 1998). Adequate postoperative pain control may
result in early recovery with increased mobilization and
shortened hospital stays (Leith, 1998).

The assessment of pain in patients following cranial surgery is
often compromised given that there may be a limited ability to
communicate their need for analgesia due to altered mental sta-
tus. Pain may be assessed using physiological measures, such as
changes in heart rate and blood pressure, but such assessments
may be inaccurate and result in over- or under-medicating
(Leith, 1998). A major challenge in managing all neurosurgical
patients is the need to assess neurological function while pro-
viding adequate analgesia with minimal side effects.

Pain management
The availability of multiple analgesic options confers an
expectation that pain associated with a surgical procedure
will be well controlled. A combination of acetaminophen and
codeine is most commonly used for postoperative neurosur-
gical analgesia in pediatric patients because of its synergistic
effect and low incidence of side effects (McEwan et al., 2000;
Williams, Patel, & Hounit, 2002). In one British study
(Roberts, 2004), almost 90% of neuroanaesthetists used
codeine as the first-line analgesic postoperatively. However,
more than half of them agreed that up to 50% of their patients
received inadequate pain relief.

Non-steroidal anti-inflammatory drugs (NSAIDs) can also be
used, as they enhance analgesia and reduce postoperative opi-
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oid consumption (de Gray & Matta, 2005; Falanga et al., 2006).
However, there is concern regarding NSAID use due to the risk
of inhibiting platelet function and, thus, increasing the risk of
postoperative cerebral hemorrhage (Gottschalk et al., 2007).

Morphine administered to postsurgical patients has demon-
strated effective pain control. There have been relatively few
studies that look at the safety and efficacy of morphine after
cranial surgery in children and none assessing the use of con-
tinuous morphine infusion (CMI) outside a critical care set-
ting. Practitioners avoid morphine as it may cause excessive
sedation and respiratory depression (Goldsack, Scuplak, &
Smith, 1996; Herbert, 2001). Morphine may also affect pupil-
lary responses, which may assist in the detection of neurosur-
gical complications, although pupillary changes are often a
late sign of neurological deterioration (Leith, 1998;
Tanskanen, Kytta, & Randell, 1999).

Interestingly, when comparing morphine to codeine, the inci-
dence of adverse events using standard doses of morphine has
been no greater than when using codeine (Goldsack et al.,
1996). A pediatric study assessed the efficacy and complica-
tions of morphine infusions in postoperative patients, of
which 14% were cranial surgeries (Esmail et al., 1999). Forty-
two per cent of all patients experienced nausea and vomiting,
the majority of which were controlled with one to two doses
of anti-emetic therapy. There were no episodes of respiratory
depression. In a non-neurosurgical study, the incidence of
clinically significant respiratory depression in adults receiving
therapeutic doses of opioids postoperatively was approxi-
mately 0.09% (Pasero & McCaffery, 1994).

Considerable anxiety over the use of opioids after cranial sur-
gery in children has limited their use to high-observation crit-
ical care settings (Ortiz-Cardona & Bendo, 2007; Pollock,
2000; Stoneham, Cooper, Quiney, & Walters, 1996). At British
Columbia Children’s Hospital (BCCH), children who have
undergone cranial surgery are cared for in the intensive care
unit (ICU) and on a combined neurosciences and surgery
unit. In both settings, CMI are often used to manage postop-
erative cranial surgery pain. This review exclusively assesses
the efficacy and safety of CMI following cranial surgery on the
neurosciences and surgery unit.

Methods
Approval for this study was obtained from the clinical research
ethics board at the University of British Columbia. This retro-
spective chart audit study was a collaborative effort between
the Division of Neurosurgery and Registered Nurses from the
Neurosciences and Surgery Program under the supervision of
Dr. Paul Steinbok. All pediatric patients who had undergone a
cranial reconstruction between 2002 and 2007, and those who
underwent craniotomies from 2005 and 2007 were identified
from an ongoing database in the Division of Neurosurgery at
BCCH. These patients were further subdivided on the basis of
whether or not they received CMI on the unit. The age range
was from three months to 18 years (mean = 4.8 years). All
accessible health records for children who underwent cranial
reconstructions and craniotomies during their respective
timeframes were reviewed. Patients in the cranial reconstruc-
tion population (N = 40) were managed on the surgical unit

postoperatively. Patients in the craniotomy population (N =
31) were managed in the ICU and were transferred to the sur-
gical unit within 36 hours following surgery.

At BCCH, children undergoing infratentorial or supratentor-
ial craniotomy typically have an overnight stay in the ICU
before transfer to the neurosciences and surgery unit.
Children who have a cranial reconstruction return to the sur-
gical unit following two hours of observation in the postanes-
thesia care unit (PACU). Patients were given one of two anal-
gesic regimens consisting of either CMI with prn acetamino-
phen or prescriptions for prn acetaminophen and codeine.

The neurosciences and surgery unit at BCCH is a 32-bed
acute care ward that encompasses 11 surgical specialties,
including neurosurgery, in addition to neurology. Prior to the
formation of the neurosciences and surgery unit at BCCH in
2005, neurosurgical patients were cared for on a dedicated
neurosciences unit. The children range in age from first day of
life to 18 years of age, and sometimes older. Nurse-to-patient
ratios are typically three to one, but may fluctuate depending
on patient acuity. Postoperative pain management on the neu-
rosciences and surgery unit often includes the use of epidu-
rals, patient-controlled analgesia, and CMI.

The hospital records of patients included in the study were
reviewed retrospectively. The data set collected included
demographics, medication prescription and administration,
pain control and adverse events over three postoperative days.
We defined postoperative day one as 24 hours postsurgery.
Demographic data included age at time of surgery, surgical
procedure, date of surgery, and duration of surgery.
Medication data included all prescription and administration
of analgesics, anti-emetics and opioid antagonists. Pain scores
and adverse events (including nausea and vomiting, excessive
sedation and respiratory depression) were collected as out-
come measures. This data set was recorded for each patient in
the non-CMI and CMI populations.

Morphine infusion protocol
The baseline starting infusion rate of morphine on the surgi-
cal unit at BCCH ranges from five to 40 micrograms/kilo-
gram/hour as prescribed by the neurosurgeon according to
the Continuous Morphine Infusion Order form (refer to
Appendix). The infusion may be titrated at the discretion of
nursing within the parameters of the prescribed rate accord-
ing to the patient’s level of pain. Anti-emetics such as meto-
clopramide, dimenhydrinate, and ondansetron are typically
ordered on a prn basis. While on a CMI, a patient has an
arousal score, respiration rate, pulse, and oxygen saturation
via pulse oximetry documented hourly. A pain assessment,
using the appropriate pain scale for the child’s age and cogni-
tion, occurs with each neurological assessment. This assess-
ment is done routinely every four hours, or more frequently
according to nursing discretion, or when specified by the neu-
rosurgeon. Neurological assessments include a rating on the
Glasgow Coma Scale, pupil size and reactivity, vital signs
including blood pressure, ability to move extremities, bladder
function, and effect. The hourly CMI rate is documented
along with a cumulative total of volume of morphine infused
for every 12-hour period.
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Pain data collection
Pain assessment data collected from the charts audited included
the average pain score recorded on each postoperative day for
three postoperative days, as well as the pain scale used. The pain
scales used at BCCH include the Faces-Legs-Activity-Cry-
Consolability (FLACC) Scale (Merkel, Voepel-Lewis, Shayevitz,
& Malviya, 1997), Faces Pain Scale Revised (Hicks, von Baeyer,
Spafford, van Korlaar, & Goodenough, 2001), and Numeric or
Visual Analogue Scale (Williamson & Hoggart, 2004). Scores
were collected on a scale of 0 (“no pain”) to 10 (“worst possible
pain”). Pain scores ≤ 3 were considered as adequate control.

Adverse event data collection
Adverse events included nausea and vomiting, respiratory
depression, excessive sedation, naloxone administration, and
mortality.

Respiratory depression is sleeping respiration rates of <20 for
children less than two years of age, <14 for children between
2 and 10 years of age, and <12 for children older than 10 years
of age, according to the BCCH morphine infusion protocol
(Appendix). When the patient baseline was outside of these
definitions, respiratory depression was identified as a clinical-
ly significant decline in respiratory rate requiring interven-
tion. Oxygen desaturations (SaO2 < 92%) were also considered
respiratory depression.

Excessive sedation was defined by a score of ≥ 3 on the level
of arousal scoring system used at BCCH and is classified by: 1
= awake and alert, 2 = sleeping and easy to rouse, 3 = difficult
to rouse, 4 = responds to shaking, 5 = does not respond
(BCCH, 2003). Nausea and vomiting was defined by the
requirement of anti-emetic therapy, documentation in nurs-
ing notes, or the presence of episodes of patient emesis on
nursing flow sheets. Other adverse drug reactions such as uri-
nary retention, and pruritis were not recorded.

The pain score data were subjected to a comparative Student’s
t-Test and the adverse events were subjected to comparative 2-
tests. The results of this analysis were considered as the pri-
mary outcome measures.

Results
Patient factors
A retrospective chart review was completed for 85 cranial
procedures. Twelve craniotomy patients were excluded from
the study, as they were not transferred to the surgical unit
within 36 hours following their procedure. Additionally, two
cranial reconstruction patients were excluded due to incom-
plete records. Seventy-one patients, of whom there were 40
cranial reconstructions and 31 craniotomies (22 supratentor-
ial and nine infratentorial), were included in the analysis
(Table 1). Indications for supratentorial craniotomies per-
formed included tumour, arteriovenous malformation
(AVM), aneurysm, abscess, hematoma, and head trauma.
Infratentorial craniotomies included Chiari decompression,
tumour resection, and AVM repair. The indications for cra-
nial reconstruction included sagittal (16), coronal (12), and
metopic synostosis (7), and other repairs (5). The mean age
for cranial reconstruction patients was 1.5 ± 2.5 years. The
mean age for craniotomies was 9.2 ± 5.3 years. The mean age
for all procedures was 4.8 ± 5.5 years. The average length of
surgery for all cranial surgeries was 4.2 hours.

Patients treated with CMI on the neurosciences and surgery
unit included 30 receiving cranial reconstruction and seven
receiving a craniotomy (Table 1). There were 10 cranial recon-
struction patients and 24 craniotomy patients who did not
receive CMI. The patients receiving CMI were weaned from
their infusions as permitted by the pain score assessed by the
nursing staff. The majority of patients had limited pain by the
third postoperative day (POD 3) with only four cranial recon-
struction patients and one craniotomy patient continuing to
require CMI to achieve a pain score ≤ 3.

Outcome measures: Craniotomy
The craniotomy patients not receiving CMI over the course of
POD 1, 2, and 3 had mean pain scores of 3.0, 2.4 and 1.9 respec-
tively (Tables 2, 3, 4). Those receiving CMI had comparable val-
ues of 2.4, 2.3 and 1.0 (Tables 2, 3, 4). On POD 1 the mean pain
score for craniotomy patients not on CMI was higher than for

Table 1. Demographics and types of cranial surgery

Procedure On CMI Age (yrs) Duration of Surgery (hrs) Dates of Surgery

N N M (SD) M (SD)

All Cranial Surgeries 71 37 4.8 (5.5) 4.2 (1.5) 2002–2007

Craniotomies 31 7 9.2 (5.3) 4.5 (1.9) 2005–2007

Supratentorial 22 6

Infratentorial 9 1

Cranial Reconstructions 40 30 1.5 (2.5) 3.9 (1.0) 2002–2007

Sagittal 16 11

Coronal 12 9

Metopic 7 6

Other 5 4

Note. N = number; M = mean; SD = standard deviation; CMI = continuous morphine infusion.
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those who received CMI. There is a trend towards better pain
control in the CMI patients. We identified five patients in par-
ticular from the craniotomy group not on CMI with high pain
scores (range = 7-10) who may have benefited from being on
CMI. However, this is a small number of patients and, there-
fore, no statistically significant difference in pain control was
observed (p = 0.619, 0.992, 0.707 over POD 1, 2, 3). Only one
craniotomy patient continued to require CMI on POD 3 as
determined by pain score assessment and nursing care.

Three craniotomy patients receiving CMI (43%) experienced
nausea and vomiting on POD 1 decreasing to one patient
(33%) on POD 2. On POD 3 there was only one craniotomy
patient requiring a CMI and there was no evidence of nausea
or vomiting.

In craniotomy patients not receiving CMI, nausea and vomit-
ing was experienced in 2/24, 8/28 and 4/27 (8%, 29% and 15%)
patients on POD 1, 2, and 3 respectively (Tables 2, 3, 4). There
were two patients discharged prior to POD 3. There is a sig-
nificant population of postcraniotomy patients experiencing
nausea regardless of treatment with or without a CMI. There
were no identified episodes of respiratory depression or
excessive sedation in either population of patients. No
patients required naloxone.

Outcome measures: Cranial reconstruction
The cranial reconstruction patients not on CMI had POD 1, 2,
and 3 mean pain scores of 1.7, 2.4, and 1.4 respectively.
Comparatively, patients receiving CMI on POD 1, 2, and 3 had
pain scores of 2.0, 1.5, and 0.7 respectively. There is not a statis-
tically significant difference in the pain scores when comparing
those receiving CMI to those not receiving CMI (p = 0.679,
0.717, 0.512 on POD 1, 2, 3). There is a trend towards better
pain control in the CMI patients over three postoperative days
with respect to both the mean and the range of pain score.

Nineteen of 30 cranial reconstruction patients (63%) receiving
CMI experienced nausea and vomiting on POD 1. Those
receiving CMI experienced nausea and vomiting in a decreas-
ing trend over the first 3 PODs with values of 63%, 25% and
0%. This did not reach statistical significance when compared
to patients not receiving a CMI. Nausea occurred in 5/10,
13/27 and 10/33 (50%, 48% and 30%) patients not receiving
CMI. There is a population of patients that transitioned off
CMI due to nausea and continued to experience the symp-
toms. There were no recorded episodes of excessive sedation
in either the CMI patients or the non-CMI patients. There
was only one episode of respiratory depression in all of the
cranial reconstruction patients and this occurred in a patient
not receiving a CMI on POD 1. The etiology of the respirato-
ry depression is uncertain. There were no cranial reconstruc-
tion patients identified who required therapy with naloxone.

Outcome measures: All cranial surgeries
When the craniotomy and cranial reconstruction patients are
considered together, there are comparable populations in the
CMI group (n = 37) and the non-CMI group (n = 34). The
pain score analysis did not reach statistical significance.
However, there was a trend towards better pain control in the
CMI group (Tables 2, 3, 4).

The analysis of nausea when comparing CMI to non-CMI
patients revealed a statistically significant difference with CMI
as the greater offender (p = 0.002) on POD 1 (Table 2). These
patients were treated or weaned off the CMI and the nausea was
persistent despite discontinuation of CMI. In general, over the
first three PODs, nausea declined with time. There were no
episodes of excessive sedation in either the CMI or the non-CMI
patients. There was the one episode of respiratory depression in
the non-CMI population on POD 1 that was previously men-
tioned. There were other fluctuations in respiratory status (rate)

Table 2. Postoperative day 1 results

Pain Score Nausea Sedation Respiratory Depression

N M (Range) N Events N Events N Events

Craniotomies 31

CMI 7 2.4 (0–8) 3 0 0

No CMI 24 3.0 (0–9) 2 0 0

Sig. (p) 0.619 0.160

Cranial Reconstructions 40

CMI 30 2.0 (0–10) 19 0 0

No CMI 10 1.7 (0–3) 5 0 1

Sig. (p) 0.679 0.456 0.079

All Cranial Surgeries 71

CMI 37 2.1 (0-10) 21 0 0

No CMI 34 2.6 (0-8) 7 0 1

Sig.(p) 0.338 0.002 0.293

Note. CMI = continuous morphine infusion; Sig.(p) = significance, p-value
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that were considered a return to baseline with resolution of pain
and anxiety rather than the result of the CMI. These occurred
on POD 2 or 3 as patients were becoming more stable.

Comparison of nausea and pain with CMI discontinuation
We additionally reviewed the patients from the CMI group
who were weaned off the CMI for either nausea or a reduction

in the severity of pain. In Table 5, the data demonstrate that
the rate of nausea remains fairly high (≥29%) despite discon-
tinuation of the infusion. Concordantly, the rate of nausea in
patients receiving a CMI drops from 54% on POD 1 to 27%
and 0% on POD 2 and 3 respectively.

Table 3. Postoperative day 2 results

Pain Score Nausea Sedation Respiratory Depression

N M (Range) N Events N Events N Events

Craniotomies 31

CMI 3 2.3 (0–4) 1 0 0

No CMI 28 2.4 (0–10) 8 0 0

Sig. (p) 0.992 0.863

Cranial Reconstructions 39

CMI 12 1.5 (0–5) 3 0 0

No CMI 27 2.4 (0–6) 13 0 0

Sig. (p) 0.717 0.147

All Cranial Surgeries 70*

CMI 15 1.7 (0–5) 4 0 0

No CMI 55 2.3 (0–10) 21 0 0

Sig. (p) 0.290 0.384
*1 patient discharged from hospital
Note. CMI = continuous morphine infusion; Sig.(p) = significance, p-value

Table 4: Postoperative day 3 results

Pain Score Nausea Sedation Respiratory Depression 

N M (Range) N Events N Events N Events

Craniotomies 28

CMI 1 1.0 0 0 0

No CMI 27 1.9 (0–8) 4 0 0

Sig. (p) 0.707 0.648

Cranial Reconstructions 37

CMI 4 0.7 (0–2) 0 0 0

No CMI 33 1.4 (0–6) 10 0 0

Sig. (p) 0.512 0.197

All Cranial Surgeries 65*

CMI 5 0.8 (0–2) 0 0 0

No CMI 61 1.7 (0–8) 14 0 0

Sig. (p) 0.413 0.203

* 5 patients discharged from hospital 
Note. CMI = continuous morphine infusion; Sig.(p) = significance, p-value
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Discussion
Pain following cranial surgery has been largely underestimat-
ed, as discussed in the existing literature (De Benedittis et al.,
1996; Gottschalk et al., 2007). The results of this review do not
evaluate directly the experience of pain following cranial sur-
gery, yet they are consistent with the belief that these patients
do experience a substantial amount of pain. Our data infer that
children experience a substantial amount of pain given the
requirement of analgesic therapy. A more important discus-
sion would include points regarding the etiology and nature of
the pain experience, the potential adverse consequences of
inadequately controlled pain, and the most efficacious and safe
way to control pain following pediatric cranial surgery.

In general, physicians and nurses may be hesitant to administer
a CMI given the potential for adverse events. These potential
adverse events would include nausea and vomiting, excessive
sedation and respiratory depression, which are all reviewed.
This reluctance is especially true in the neurosciences and sur-
gery unit setting where patients do not receive as close obser-
vation as that provided by the ICU. The data presented suggest
that the use of CMI after cranial surgery does not necessarily
result in more adverse events than conventional analgesia.

The nature and etiology of the postcranial surgical pain is most
likely nociceptive and results from the dissection of the scalp
and associated muscular structures. There is literature sug-
gesting that surgical procedures involving the temporalis mus-
cle or a suboccipital approach have more severe pain associat-
ed with them (de Gray & Matta, 2005). An interesting compar-
ison that our team is considering includes the comparison of
children’s pain scores following cranial reconstruction and
craniotomy. In essence, a cranial reconstruction procedure is
like a sham craniotomy in that the dura is not opened and
nervous structures are excluded from the procedure. This rais-
es a question as to why a CMI is appropriate on a surgical unit

setting in the context of cranial reconstruction and not follow-
ing a craniotomy. The rationale may be argued that there is a
higher risk associated with intradural procedures with
infratentorial craniotomies being the most dangerous. The
data presented would argue that this risk is inherent to the sur-
gical procedure and is exclusive from the approach to postop-
erative analgesia. The pain scores were equally controlled in
the non-CMI and CMI groups. Given that all patients had
acetaminophen and codeine orders, it is possible that equiva-
lent pain control is being achieved in those with more severe
pain who receive a CMI. The statistical insignificance may
falsely exclude the possibility that those receiving CMI were
actually experiencing more severe pain, which was well con-
trolled with the infusion. Additionally, the pain scores
remained equivalent through the CMI weaning process indi-
cating the pain was likely subsiding with time and that this was
appropriately recognized by the medical and nursing staff.

A randomized controlled trial accounting for surgical
approach and other patient factors would more accurately
address this question. This has been completed in adults
(Klimek et al., 2006), but it has not been completed in a pedi-
atric cranial surgery population. In discussion of the potential
for adverse events in pediatric patients undergoing cranial
surgery, some conclusions can be drawn even from this retro-
spective analysis of the use of CMI following cranial surgery.

The first major concern is that CMI has associated nausea with
or without vomiting. The concern is potentially twofold: first,
the unpleasant experience of nausea, and second, the serious
potential of vomiting. This is more serious given the potential
for raised intracranial pressure and subsequent intracranial
hemorrhage with valsalva type manoeuvres. For all cranial sur-
gery patients in our study, the nausea experienced by patients
on CMI did reach statistical significance on POD 1 (p = 0.002)
when compared to those receiving other forms of analgesia.
On POD 2 and POD 3 (Tables 3, 4), nausea and vomiting per-

Table 5. Comparing nausea levels and pain scores of CMI and Never on CMI groups

Postoperative Days Category Patients Nausea Pain Scores

N N Events Mean

Day 1 CMI Group 37 20 (54%) 2.1

Never on CMI Group 34 7 (21%) 2.6

Day 2 CMI Group 37 14 (38%) 2.1

Still On CMI 15 4 (27%) 1.7

Weaned Off CMI 22 10 (45%) 2.5

Never on CMI Group 33* 11 (33%) 2.2

Day 3 CMI Group 33* 8 (24%) 1.5

Still On CMI 5 0 0.8

Weaned Off CMI 28 8 (29%) 1.6

Never on CMI Group 32* 6 (19%) 1.52

* A change in patient population as a result of hospital discharges
Note. CMI = continuous morphine infusion; N = number; M = mean
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sisted, but lessened in frequency. Interestingly, on POD 2, the
non-CMI patients had an increased incidence of nausea
(13/27) while the children remaining on CMI had decreased
incidence of nausea (3/12). Patients who experienced nausea
and vomiting on CMI continued to vomit even when weaned
off the CMI (Table 5). This either represents the residual effect
of opiates or, alternatively, these events may be procedure-
related (Leslie & Williams, 2005).

The issues of excessive sedation and respiratory depression are
more convincingly dispelled. These concerns are for the obvi-
ous reasons of difficulty in the assessment of neurologic status
and the inherent risk of respiratory depression. Additionally,
the negative physiological consequences of respiratory depres-
sion (specifically elevated carbon dioxide levels and the alter-
ations of cerebral perfusion and intracranial pressure) are con-
cerning. The data in this review revealed that neither excessive
sedation nor respiratory depression occurred in patients
receiving a CMI on the neurosciences and surgery unit. There
was no difference in comparing the CMI and non-CMI groups.

Nursing implications
The neurosciences and surgery unit at BCCH was created in
2005, amalgamating the specialties of surgical and neuro-
sciences nursing. The creation of this unit has presented a
unique set of challenges and advantages in the use of CMI after
cranial surgery. The merger brought together the common-
place use of CMI after general surgery and the cautious
approach to the use of opioids after cranial surgery on the pre-
viously dedicated neurosciences unit where CMI was also an
accepted method of analgesia after craniotomy. Varying skill
sets and beliefs of general surgical nurses and neuroscience
nurses were blended together to create a new specialized body
of knowledge. A team approach towards patient care and open-
ness to knowledge sharing amongst nurses has allowed for the
safe administration of CMI in cranial surgery patients. The
informed nurse recognizes the importance of adequate pain
control with the use of opioids in the cranial surgery patient
while being aware of the sedating effects of such medications.

In the interest of safety, careful monitoring of the patient is
required during the use of CMI after cranial surgery. Currently,
BCCH has specific monitoring guidelines for when a CMI is
used. These guidelines include (at minimum): hourly pulse and
respiration rates, arousal score and volume of morphine
infused. In addition, every four hours, pain and neurological
assessments are completed. The ordering physician may also
choose to have the nurse continuously monitor the patient’s
pulse oximetry. The physician prescribes specific rates for
titrating the infusion and parameters for when naloxone should
be administered. Guidelines such as these are paramount to
ensuring the neurosurgical patient receives adequate analgesia
while still allowing the nurse to detect subtle changes in patient
condition. Left unnoticed, such changes may accelerate into
neurological decline if the proper actions are not taken.

The clinical setting and nurse-to-patient ratio play an impor-
tant role in the safe administration of CMI in the cranial sur-
gery population. On the neurosciences and surgery unit at
BCCH, a “nurse-in-room” policy exists for patients less than

three months of age who are on CMI. Every effort is made to
place patients who have undergone cranial surgery who are on
CMI in a room close to the central nursing station. When nec-
essary, patient-to-nurse ratios are adjusted to allow for a high-
er level of observation. Parent or caregiver presence at the
bedside is encouraged and adds another element of safety
simply by having someone with the patient when the nurse is
not in the room. Technological advances in intravenous pump
manufacturing add another degree of safety in the use of CMI.
The intravenous pumps used at BCCH for CMI have prepro-
grammed safe dose limits, as well as lockout mechanisms to
detect human error and prevent pump tampering.

Pain assessment is a crucial part of the nursing process. Many
factors are taken into consideration when assessing pain in
the postoperative cranial surgery patient. The astute nurse
uses age and developmentally appropriate pain scales to
assess the child’s pain. The child’s behaviours, parental input,
and nursing intuition play an additional, more informal, yet
equally important role in pain assessment. According to
Merkel and Malviya (2000), “lack of pain assessment is fre-
quently cited as a major cause of unrelieved pain in both
adults and children” (p. 408). More emphasis must be placed
on viewing pain as the “fifth vital sign” (Turk, 2004) and
including it with routine vital sign monitoring, or more fre-
quently as needed.

Pain assessment is without value if no action is taken to rem-
edy the patient’s pain. Hamers, Abu-Saad, van den Hout, and
Halfens (1998) state that there are two primary causes of inad-
equate postoperative pain relief in children: analgesics that
are not strong enough or ordered as doses that are too low to
be effective, and insufficient administration of prescribed prn
analgesics. Postoperative pain relief for children can be
achieved if nurses advocate for the appropriate type and
amount of analgesia, and administer them regularly. This is
especially relevant to the use of CMI after cranial surgery, as
nurses must effectively titrate the rate of infusion until ade-
quate pain relief is achieved. Additionally, for the postopera-
tive cranial surgery child who is not on CMI and experiencing
uncontrolled pain, nurses have a large part to play in advocat-
ing for the use of CMI.

Limitations
Although the results of this study are encouraging, they must
be viewed cautiously. The patients in this retrospective study
underwent a number of different surgical procedures and had
other comorbidities that could have affected patient out-
comes. Additionally, patients likely had different premedica-
tions and anesthetics intraoperatively, which makes the gen-
eralization of outcomes more difficult.

All procedures occurred between 2002 and 2007. Postcranial
surgery children who were previously cared for on a dedicat-
ed neurosciences unit were cared for on a combined neuro-
sciences and surgery unit after a merger in 2005. This may
have affected the care provided and, as a result, there may
have been changes in outcome measures such as pain scores
and anti-emetics given between the two time periods.
Westcott and Dunn (1998) determined in their study that
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patient outcomes might be negatively affected if patients are
cared for by nurses who are not knowledgeable and skilled in
the specialty of neurosurgery.

The cranial reconstruction category of patients may have fre-
quent occurrences of nausea and vomiting related to their age
group. The differentiation between normal infant regurgita-
tion and actual emesis is difficult to determine and may,
therefore, not be accurately documented. Infants may not
receive adequate anti-emetics because caregivers interpret
emesis as normal regurgitation. Conversely, normal regurgita-
tion may be inaccurately documented as actual emesis.
Infants, who are unable to verbalize feelings of nausea, are less
likely to receive prophylactic anti-emetics.

Despite these limitations, the results provide previously
unavailable data on the safety and efficacy of intravenous
morphine infusions in pediatric patients after cranial surgery
outside of an ICU setting.

Conclusion
The traditional beliefs regarding the pain experience of post-
craniotomy patients and the analgesia of choice for such
patients are being challenged. The literature regarding post-
cranial surgery pain experiences in children is limited. We
know from the adult experience that patients who have under-
gone cranial surgery experience a significant amount of pain.
This is likely the case in children. Additional prospective
research into the most efficacious and safe management of
pain in pediatric neurosurgical patients is necessary. The ideal
drug for postoperative cranial surgery patients does not exist.
Physicians and nurses must weigh the benefits against the risks
in terms of deciding what method of analgesia is best for each

child according to the type and extent of surgical procedure,
pain threshold, and other comorbidities that may come into
play. Nurses are in an optimal position to advocate for safe and
effective analgesia for patients undergoing cranial surgery.
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Abstract
Assessment is an essential nursing skill that gathers clinical
information to strengthen decisions about health interventions
and priorities inpatient care delivery. Neurological assessment
of the acute stroke survivor provides the cornerstone for early
diagnosis, appropriate prognostic evaluation, and optimal
management to obtain favourable patient outcomes. The nurs-
ing approach to neurological assessment has been enhanced in
recent years through the development of new evidence-based
assessment tools and the support of best practice guidelines.

Based on gaps seen in clinical practice and current best practice
guideline recommendations, neurological nurses from The
Ottawa Hospital (TOH) identified the need to assess acute stroke
survivors using a standardized neurological assessment tool. In
2004, a Registered Nurses of Ontario (RNAO) nursing advanced
clinical practice fellowship provided the opportunity for the
development of expertise in stroke assessment and establishment
of recommendations for neurological nursing assessment at
TOH. As a result, standards for nursing neurological assessment
have been adopted at TOH using the National Institutes of
Health Stroke Scale (NIHSS). This paper will review current evi-
dence and best practice guidelines for neurological assessment.
The significances of using the NIHSS for nurses in the context of
the provision of acute stroke care will be presented. Knowledge
transfer, application and evaluation of best practice guidelines
(BPGs) in clinical nursing practice will also be discussed.

Background and introduction
Stroke can be defined as the sudden development of a focal
neurological deficit, which is caused by thrombotic or embol-
ic arterial occlusion (ischemic stroke) or by rupture of an
artery into the brain or subarachnoid space (hemorrhagic
stroke) (Internet Stroke Center, 2008). Approximately 80% of
all strokes are ischemic and 20% are hemorrhagic (Kapral et
al., 2005). In Canada, stroke accounts for 7% of all adult deaths
and it is a leading cause of disability. Consequences of stroke
are considerable and have a substantial impact on quality of
life. In 2000, of Canadians who reported having a stroke, 77%
needed to restrict their activities and 71% required help with
their activities of daily living (Heart & Stroke Foundation of
Canada, 2003). Even for those who return to living in the com-
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Implémentation de lignes directives
pour l’utilisation de l’échelle
“National Institutes of Health Stroke
Scale” (NIHSS) par les infirmières
Compléter une évaluation clinique requière un niveau de
compétence adéquat permettant à l’infirmière de recueillir
auprès des patients, les informations qui mènent au traite-
ment le plus approprié tout en aidant à établir les priorités
au cours de l’administration des soins. L’évaluation neu-
rologique des survivants d’accident vasculaire cérébral con-
stitue la base d’un diagnostic précoce, de l’estimation d’un
pronostic et assure une gérance optimum des soins dans le
but d’obtenir les meilleurs résultats pour le patient.
Récemment, la démarche utilisée par les infirmières pour
faire une évaluation neurologique fut rehaussée par l’en-
tremise du développement de nouveaux outils de recherche
et par la venue des normes de pratique professionnelle.

En observant les divergences entre la pratique clinique et les
normes de pratique professionnelle, les infirmières en sci-
ences neurologiques de l’hôpital d’Ottawa (l’HO) ont recon-
nu le besoin de créer un outil de travail normalisé pour
faciliter les évaluations neurologiques des patients atteints
d’un accident vasculaire cérébral aigu. En 2004, une bourse
de recherche en pratique clinique avancée, pour soins infir-
miers en neurosciences, sous la tutelle de l’Association des
infirmières et infirmiers autorisés de l’Ontario (AIIAO), a
permit aux infirmières de l’HO de développer une méthode
d’évaluation des patients victimes d’accident vasculaire
cérébral et de mettre en place des recommandations pour
améliorer l’évaluation neurologique existante. En con-
séquence, des normes de pratique pour évaluation neu-
rologique utilisant l’échelle « NIHSS » ont été crées a l’HO.
Cette présentation révisera la pratique actuelle et les lignes
directrices en place pour l’évaluation neurologique. La sig-
nification de l’utilisation de l’échelle NIHSS dans le con-
texte du programme de soins pour accident vasculaire
cérébral sera discutée. L’échange de connaissances, l’appli-
cation et l’évaluation des lignes directives de pratique pro-
fessionnelle en champ clinique seront aussi examinés.
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munity after stroke, residual disability can significantly affect
daily life as the result of stroke-related damage to important
sensory, motor, cognitive, and communicative neurological
domains (Ministry of Health and Long-Term Care of Ontario
[MOHLTC] & the Heart and Stroke Foundation of Ontario
[HSFO], 2000).

Acute stroke is a medical emergency. The longer blood flow to
the brain is interrupted, the greater the chance of permanent
brain damage (Camarata, Heros, & Latchow, 1994). “Time is
brain” is a phrase commonly used by the Ontario Stroke
System to convey to the general public the need to seek imme-
diate help when stroke symptoms occur (MOHLTC & HSFO,
2000). This phrase emphasizes the need for rapid identifica-
tion of symptoms and access to appropriate treatment.

As brain ischemia may not be evident on a Computerized
Tomography (CT) scan during the first 24 hours of stroke, the
early stages of management require constant expert assessment
to identify correlations between patient history of the event,
imaging studies, and clinical findings. Focal brain ischemia
occurs as soon as there is an interruption in cerebral blood flow.
When cerebral blood flow is cut off, there is a core area of
ischemic tissue that develops, surrounded by a marginally per-
fused area that has been called “the ischemic penumbra”
(Camarata et al., 1994). Medical interventions have the greatest
effect on stroke outcomes in the early phase of stroke where at-
risk cells in the penumbra have the potential to be salvaged
(Astrup, Siesjo, & Symon, 1981). Priority goals include stabi-
lization and improvement of cerebral perfusion to ischemic tis-
sue. An estimated 25% of patients may have neurological wors-
ening during the first 24 to 48 hours after stroke (Adams et al.,
2007).

Stroke can be effectively treated. “Organized stroke care”
using evidence-based protocols and interdisciplinary stroke
teams has demonstrated a reduction in stroke mortality, mor-
bidity, hospital costs and the need for long-term care
(Indredavik, 1997). The administration of the ‘clot-busting’
drug tissue plasminogen activator (tPA) within the critical
three-hour window can also minimize or reverse the effects of
stroke (The National Institute of Neurological Disorders &
Stroke rt-PA Stroke Study Group, 1995). The Canadian
Alteplase for Stroke Effectiveness Study (CASES) demon-
strated that tPA resulted in a return to pre-stroke level of
functioning in 36.8% of patients (Hill & Buchan, 2005).
Clinical decisions and measurement of treatment outcomes
rely on accurate, valid assessment of neurological function
(Sun, Chiu, Yeh, & Chang, 2006).

“Stroke care now requires rapid assessment and triage in
the acute phase to implement thrombolysis. Timing is crit-
ical—every 10 minutes’ delay in treatment substantially
reduces the chance of a good outcome” (Hill, 2002, p. 649).

Best practice guidelines
BPGs are systematically developed statements to assist prac-
titioners and patient decisions about appropriate health care
for specific clinical circumstances (Field & Lohr, 1990). A
panel of experts using a rigorous methodological approach
that includes a systematic review of the evidence derives
guidelines. Recommendation statements reflect the best evi-

dence and may include expert opinion when the evidence is
not available. The implementation of evidence-based BPGs
improves patient outcomes by reducing variation in practice
and ensuring consistent quality care (United States
Department of Veteran Affairs, 2008).

RNAO has been developing, piloting, implementing, evaluat-
ing, disseminating and supporting the uptake of nursing
BPGS in Ontario since 1999. RNAO launched the Nursing
Best Practice Guidelines Program with funding from the
Government of Ontario in 1999. To date, more than 30 guide-
lines, a tool kit and educator’s resource are available on the
website to support nurses with implementation
(www.rnao.org).

In June 2005, RNAO published the Stroke Assessment Across
the Continuum of Care BPG. This guideline is a comprehen-
sive document that provides nurses with evidence-based rec-
ommendations regarding the assessment and/or screening of
stroke survivors across the continuum of care (HSFO &
RNAO, 2005). The HSFO and RNAO worked collaboratively
with clinical experts to develop and evaluate this guideline.
The process involved external stakeholder review of the BPG
and feedback. The guideline includes recommendations for
practice, education, organization and policy. Each recommen-
dation is assigned a level of evidence ranging from the most
rigorous studies, meta-analysis or systematic review of ran-
domized controlled trials (highest) to expert committee
report or expert opinion (lowest). It provides evidence-based
recommendations regarding a broad scope of important
issues such as stroke recognition, secondary prevention, pain,
nutrition and, of greatest interest for the purposes of this
paper, neurological assessment.

The Stroke Canada Optimization of Rehabilitation through
Evidence (SCORE) project has developed and piloted evi-
dence-based recommendations for the rehabilitation of per-
sons who have experienced stroke with residual disability
(Canadian Stroke Network [CSN], 2005). Recommendations
were developed by a Canadian panel of stroke rehabilitation
researchers and clinicians using the Evidence Review of Stroke
Rehabilitation (http://www.ebrsr.com), published clinical
practice guidelines, and opinions of experts in the field.

In 2006, the Canadian Stroke Strategy (CSS) Best Practice and
Standards Working Group, in partnership with the CSN and
HSFC, published recommended best practices in stroke care
appropriate to Canadians. The topic list includes recommen-
dations for public awareness and responsiveness, patient and
caregiver education, prevention of stroke, acute stroke man-
agement, stroke rehabilitation and community reintegration
after stroke (CSS, 2006). The above guidelines describe sever-
al initiatives in stroke care to increase knowledge of stroke
through evidence-based research. Additional work can be
retrieved at: http://www.canadianstrokestrategy.ca/ and
http://profed.heartandstroke.ca/

RNAO Fellowship
There is no clear consensus among experts regarding the opti-
mal order of performing components of a neurological exam-
ination. Nursing neurological assessment practices can vary
widely between colleagues on a given unit, or between health
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care institutions. Utilization of a validated tool for neurologi-
cal assessment provides a reliable, standardized approach and
has been identified as an important element of evidence-
based stroke care (HSFO & RNAO, 2005). The Ottawa
Hospital (TOH) experience, led by an advanced clinical prac-
tice nursing RNAO fellowship (ACPF) provided an opportu-
nity to improve nursing acute stroke assessment practices.

In 2004, the RNAO ACPF program accepted a proposal grant-
ing one nurse 450 hours to dedicate to a clinical leadership fel-
lowship focused on acute stroke clinical nursing assessment.
The ACPF initiative is aimed at developing and promoting
nursing knowledge and expertise, and improving client care
and outcomes in Ontario. The nurse fellow engages in a self-
directed learning experience to develop clinical, leadership or
BPG implementation knowledge and skills, with support from
a mentor(s) and the organization where the nurse is employed
(RNAO, 2008). The Ottawa Hospital fellowship goals included
developing expertise in stroke assessment and establishing rec-
ommendations for neurological nursing assessment at TOH.

As part of the background information collection to identify
assessment practices at Ontario regional stroke centres
(RSCs), Gocan and Fisher (2005) conducted a survey. The sur-
vey explored the use of neurological stroke assessment scales
by nurses at RSCs in Ontario, Canada (Gocan & Fisher, 2005).
Findings revealed that nurses were moving away from reliance
on the Glasgow Coma Scale (GCS) towards use of standard-
ized stroke severity scales to facilitate assessment, documen-
tation, and care planning with acute stroke survivors. Scales
used in regional stroke centres were consistent with the 2005
HSFO & RNAO BPG and included the Canadian
Neurological Scale (CNS), the National Institutes of Health
Stroke Scale (NIHSS) and the GCS.

The purpose of this paper is to illustrate the integral role of
nursing in acute stroke assessment, reviewing TOH neuro-
science nursing experience in implementation of the NIHSS.
Current evidence and published BPGs for neurological assess-
ment will be presented. The NIHSS and its significance in the
care of acute stroke survivors will be described. Our experi-
ences in the application and evaluation of BPGs in clinical
nursing practice will also be discussed.

Methods
A comprehensive review of the literature was conducted in
2004 examining research evidence and BPGs pertaining to
neurological nursing assessment. Three BPGs addressing
neurological assessment of acute stroke survivors were iden-
tified. At that time, the HSFO & RNAO BPG was available in
‘draft’ form. The BPGs included:
1. ‘Stroke assessment across the continuum of care’ devel-

oped by the Heart and Stroke Foundation of Ontario and
Registered Nurses Association of Ontario (HSFO &
RNAO, 2005)

2. ‘Post-stroke rehabilitation: Clinical practice guideline
number 16’ developed by the Agency for Health Care
Policy and Research (Gresham et al., 1995)

3. ‘Best practice guidelines for stroke care. A resource for
implementing optimal stroke care.’ (HSFC, 2003).

A multidisciplinary expert panel was formed including multi-
disciplinary team members specializing in stroke to review
the accumulated evidence and survey findings from RSCs in
Ontario. Panel members were provided with a summary of
the three identified BPGs, as well as key journal articles
demonstrating the validity and reliability of the CNS, the
Modified National Institutes of Health Stroke Scale
(mNIHSS) and the NIHSS. The goal of the panel was to criti-
cally examine nursing neurological assessment of acute stroke
survivors. Panel objectives were two-fold: to recommend a
standardized stroke scale for nursing assessment of acute
stroke survivors at TOH and to provide guidelines for use of
the selected scale. Participants worked with flip charts and
identified pros and cons of using each assessment tool.

Literature review search terms
Medline and CINAHL databases were searched for literature
and BPGs pertaining to nursing neurological assessment
between the years 1982 and 2005. The search strategy includ-
ed the following terms either on their own or in combination:
“cerebrovascular accident”, “stroke or strokes”, “ischemic
attack”, “brain attack”, “stroke scale”, “assessment, nursing”,
“examination, nursing”, “evaluation, nursing”, “research, nurs-
ing”, “stroke assessment”, “neurological examination”, “neuro-
logical assessment”, “assessment tool”, “practice guidelines”,
“consensus statements”, “best practice guidelines” and “evi-
dence-based guidelines”. Pediatric papers were excluded.
Language inclusions consisted of English and French.

The search terms listed above were also applied in an internet
website search. The search engine “Google” was used to iden-
tify BPGs or literature not previously acquired.

Standardized stroke scales
The evidence reviewed indicated that BPGs emphasize the
importance of using a standardized stroke severity scale in the
assessment of acute stroke survivors (HSFO & RNAO, 2005;
Gresham et al., 1995; HSFC, 2003). In North America, three
standardized scales were used for nursing neurological assess-
ment of acute stroke survivors: the GCS, the CNS and the
NIHSS (HSFO & RNAO, 2005).
The 2003 HSFC BPGs stated:
“Whether or not an individual with ischemic stroke received
tPA, it is critical to …monitor neurological vital signs regu-
larly for the first 24 hours, using the Canadian Neurological
Scale or the National Institutes of Health Stroke Scale” p. 42.

The AHCPR post-stroke rehabilitation: Clinical practice
guideline number 16 recommended the use of standardized,
valid assessment tools to evaluate the patient’s stroke-related
impairments, and functional status. Furthermore, it recom-
mended that these assessment results should be used to assess
probability of outcome, determine the appropriate level of
care, and develop interventions (Gresham et al., 1995).

‘Stroke assessment across the continuum of care’ created by
RNAO and HSFO in 2005 described recommendations
specifically for registered nurses and registered practical
nurses on best nursing practices in the area of stroke assess-
ment. In relation to neurological assessment, this document
recommended the following:



34 Volume 30, Issue 3, 2008 • Canadian Journal of Neuroscience Nursing

“Nurses in all practice settings should conduct a neurolog-
ical assessment on admission and when there is a change in
client status. This neurological assessment, facilitated
with a validated tool (such as the Canadian Neurological
Scale, National Institutes of Health Stroke Scale, or
Glasgow Coma Scale), should include at minimum:
• Level of consciousness
• Orientation
• Motor (strength, pronator drift, balance and coordination)
• Pupils
• Speech/language
• Vital signs (temperature, pulse, and respiration, blood
pressure, pulse oximetry)

• Blood glucose
(Level of Evidence IV)” p. 29.

Multidisciplinary expert panel: 
Stroke scale selection and guidelines
A multidisciplinary expert panel was convened at TOH with
the aim to critically examine nursing neurological assessment
of acute stroke survivors. Fourteen nurses, one stroke neurol-
ogist and two allied health professionals (physiotherapist and
occupational therapist) specializing in stroke participated on
the panel. Participants reviewed the nursing literature regard-
ing neurological assessment and three identified stroke BPGs.
Open discussions were used to examine current nursing
assessment practices, gaps in practice, and optimal strategies

to translate knowledge from BPGs into clinical practice. Once
the panel identified key neurological assessment features they
would like to see in the chosen instrument, round table discus-
sions were used to examine the advantages and disadvantages
of three standardized stroke scales. This was accompanied by
reference to key journal articles demonstrating the validity and
reliability of the CNS, the mNIHSS and the NIHSS. Round-
table discussions followed with the objective of reaching a con-
sensus regarding recommendations for a standardized stroke
scale for nursing assessment of acute stroke survivors at TOH
and to provide guidelines for use of the selected scale.

The expert panel selected the NIHSS as a standard of care for
neurological nursing assessment at TOH. Table 1 summarizes
the factors that influenced the decision to adopt the NIHSS at
TOH. This includes recognition from the expert panel that
the NIHSS provides nurses with the means to objectively and
quantitatively assess stroke survivors. The scale is recognized
as the ‘industry standard’ and its comprehensive nature when
compared with other scales was another important factor.
The usefulness of the NIHSS for intra- and multidisciplinary
communication across the continuum of care was another
important consideration.

Other merits of the scale that were taken into account includ-
ed the potential to monitor improvement or deterioration of
the stroke survivors’ neurological status, the collection of rel-
evant information regarding the extent and evolution of
stroke and the potential impact to early intervention and
patient outcomes. Organizational strengths included support
by management for human and financial resources involved
in the educational training, implementation and evaluation of
the chosen scale.

Table 2 outlines the summary of recommendations from the
expert panel regarding NIHSS nursing use at TOH. The
NIHSS (Appendix A) is a validated stroke severity scale that
measures level of consciousness, orientation, gaze, visual
fields, motor response, sensation, language, ataxia, dysarthria
and neglect (Brott et al., 1989; Lyden et al., 1999). The pictures

Table 1. Factors that influenced 
the decision to adopt the NIHSS
National Institutes of Health Stroke Scale

ADVANTAGES DISADVANTAGES

Comprehensive Baseline knowledge requires 
neurological examination educational support

Provides valid information Terminology complex
regarding stroke severity
and assists in monitoring
stroke progression

Good communication Initially cumbersome—
tool between nursing learning curve for nurses
colleagues and with
physicians/health team

Tool is user-friendly after Ongoing education and
education has sustainability with new staff
been completed

The admitting neurologist
establishes a baseline with
this tool for patients eligible
for thrombolysis (t-PA) 

Predictive value, usefulness
in discharge planning
and rehabilitation

Useful in communicating
with families

Table 2. Guidelines for nursing 
assessment with the NIHSS

The NIHSS should be used as an assessment tool by
nurses on the neurology service

NIHSS should be used to assess acute stroke patients: 
t.i.d. x 72 hours; 
with any neurological change; and
at discharge.

When the neurological assessment is required frequently
(> t.i.d.) the assessment should include at minimum:
vital signs;
level of consciousness (LOC) (orientation, questions,
commands);
motor exam;
language; and
key neurological deficits the patient presented with
and/or any new deficits that have evolved.
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and sentences that accompany the NIHSS are used to assess
components of language function and dysarthria. The NIHSS
requires training for its use, which is available free on-line
through the American Stroke Association website, or through
video/DVD (Schmülling, Grond, & Rudolf, 1998). NIHSS
scores correlate with functional outcome scales (i.e., Barthel
Index), other stroke severity scales, lesion volume and activi-
ty of daily living scores (Brott et al., 1989; Lai, Duncan, &
Keighley, 1998; Muir, Weir, Murray, Povey, & Lee, 1996). The
NIHSS score has been shown to predict hospital costs, length
of stay and discharge location (Schlegel et al., 2003).

Implementation of the NIHSS
Implementation of the NIHSS at TOH involved 90 nurses
working on the inpatient neurology unit and neurology obser-
vation (step-down) unit. One hundred per cent of the nurses
participated in the NIHSS education, which consisted of a
three-hour workshop. While all nurses attended the work-
shop in addition to their regular work hours, supplemental
hourly pay was provided. The workshop was hosted by the
regional stroke program and included NIHSS video instruc-
tion, a PowerPoint presentation, one-on-one demonstration,
and return demonstration using practice scenarios. All partic-
ipants were given the NIHSS pocketbook (published by the
National Institutes of Neurological Disorders and Stroke
[NINDS]) and workshop materials.

In order to promote success of this clinical practice change,
many supportive activities occurred at TOH in conjunction
with the education workshops. The RNAO (2002) ‘Toolkit:
Implementation of clinical practice guidelines’ was used by the

ACPF nurse to assist in the development of an action plan that
would maximize the likelihood of success in the implementa-
tion of the NIHSS in clinical practice. Members of the expert
panel met on a second occasion to develop action items to sup-
port the NIHSS implementation and evaluation plan. Topics
discussed included communicating expert panel NIHSS rec-
ommendations, providing support for nursing staff, addressing
workload issues, developing documentation forms, policy and
procedure documentation, and collaborating with the medical
team. Educational development plans were established includ-
ing timelines, objectives, educational strategies, funding, and
support to enhance impact at the bedside. Brainstorming
around evaluation strategies were also discussed at this time.
Clinical nursing staff was involved in the expert panel meetings
and had an important role in the planning and decision-making
phases of this project. Nursing staff from each of the two neu-
rology units was involved in a “train-the-trainer” workshop and
acted as a resource for colleagues in clinical practice. The
“train-the-trainer” workshop was also offered to clinical nurses
from variety of stroke settings in the Champlain Region –
including nurses from the Pembroke emergency department
where TOH provides thrombolytic therapy through the use of
Tele-stroke, and stroke rehabilitation colleagues.

Education on advanced neurological assessment techniques
was provided to TOH staff in combination with NIHSS teach-
ing. The education package was developed using the NINDS
NIHSS materials, the NIHSS video, a PowerPoint presenta-
tion and scenarios developed by the ACPF nurse. As part of
the Ontario Stroke Strategy, these teaching materials have
been modified for provincial use and are available in the
Professional Education Atlas (HSFO, 2008). One-on-one sup-
port was provided in the clinical setting after the NIHSS edu-
cation by nursing members of the regional stroke program,
and staff nurses who completed the “train-the-trainer” work-
shop. One staff nurse on modified duties was assigned to be a
resource for the NIHSS implementation and contributed
greatly to this project. Documentation, shift report and
patient rounds were modified to incorporate the NIHSS.

On completion of the workshop, nursing performance of the
NIHSS was evaluated in the clinical setting. Bedside evalua-
tion was performed by clinical nurses who had attended the
“train-the-trainer” workshop and completed the on-line stan-
dardized NIHSS certification. Staff nurses received a ‘TOH
certificate of competence’ when the NIHSS assessment was
successfully completed.

Evaluation of the NIHSS in clinical practice
Project evaluation consisted of three main components: focus
group sessions, continuous quality improvement, and a com-
petence survey. Focus group sessions were held pre- and post-
implementation to provide open communication and sup-
port. Continuous quality improvement indicators were
assessed using chart audits. This targeted several quality indi-
cators such as compliance with scale use as per the new poli-
cy, accurate documentation, and documentation of nursing
response to changes in patient condition, as identified by
changes in scoring of the NIHSS (Table 3). Compliance rate
targets were set for 80% at six months, and 90% for one year.
At six months, 31 audits were completed and 79% of the indi-
cators were met. Documentation frequency and documenta-

Table 3. Chart audit indicators

NIHSS Integrated Acute Stroke Flowsheet was stamped
and initiated in the Emergency Room for Stroke Code
patients

Neurology physician examining patient in the Emergency
Room completed a baseline NIHSS for Stroke Code
patients

NIHSS assessment is documented on admission or
transfer to neurology unit

Glasgow Coma Scale is used when the patient scores an
NIHSS score 2 or 3 on LOC 1a 

NIHSS assessment is documented on patients cared for
on neurology unit t.i.d.: a) in first 24 hrs; b) at 48 hrs; and
c) at 72 hrs post stroke

Modified NIHSS assessment (shaded areas and other
area identified by examiner) is performed when
neurological exam is required more frequently than t.i.d.
(q 1–6 hr neurological assessment)

Total score is tabulated for complete NIHSS assessments

If a new deficit is indicated, nursing note documented in
chart explaining action/interventions

If a change in NIHSS Total Score > 3 occurs: Nursing note
documented in chart explaining actions/interventions
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tion of nursing response when the NIHSS demonstrated a
change in patient condition needed improvement. At one
year, a small sample of 10 audits demonstrated consistent
findings with 100% of indicators met.

One year following the implementation of the NIHSS at
TOH, 68 nurses were available to participate in a written sur-
vey aimed at evaluating their self-assessed competency in
neurological assessment techniques (see Appendix B).
Approval for this survey was obtained through TOH
Research Ethics Board in 2005. The multiple choice survey
was based on the novice to expert work of Benner, Tanner
and Chesla (1992) with a score of (1) representing novice (2)
advanced beginner, (3) competent, (4) proficient, and (5)
expert. The survey took approximately 20 minutes to com-
plete and examined specific neurological assessment skills
required for the NIHSS assessment, critical thinking, and
professional behaviours. The response rate was 50% (34/68
nurses). The number of years’ experience in neurology nurs-
ing ranged from 2 months to 20 years.

As displayed in Figure 1, the average score was 3.5 (competent
to proficient) or higher on all clinical skill survey items includ-
ing level of consciousness (LOC), coma, mental status (MS),
gaze and extraocular movements (gaze), visual fields (visual),
facial palsy (facial), motor strength and drift (motor), limb atax-
ia (ataxia), sensation, language, dysarthria (dysarth) and neglect.

Survey items pertaining to critical thinking and professional
behaviour can be seen on the survey in Appendix B. The aver-
age score was 3.8 (competent to proficient) or higher on
assessment skills dealing with critical thinking, assessment of
trends, patient risk, communication, nursing interventions,
professional judgment, care plan development, problem solv-
ing, and scope of practice. None of the surveyed nurses rated
themselves novice or advanced beginner on these items.

As demonstrated in Figure 2, the six clinical skills most often
rated by nurses as expert or proficient included level of con-

sciousness, mental status, motor strength and drift, facial
palsy, sensation and language. Figure 3 includes the six clini-
cal skills least often rated expert or proficient: dysarthria,
coma, limb ataxia, neglect, gaze and extraocular movements,
and visual fields.

Discussion
Nurses make clinical decisions every day that impact on the
lives of their patients (Arries, 2006). Standards for stroke
assessment, monitoring, and evaluation affect the quality of
those decisions and, ultimately, patient outcomes. Our expe-
rience indicates that the implementation of BPGs for nursing
neurological assessment of acute stroke survivors has poten-
tial to attain very positive results including high levels of self-
reported nursing competence in neurological assessment
skills, problem solving, and care plan development.

Del Bueno (1983) noted that the most efficient and lasting
technique to achieving expertise at any skill, physical or intel-
lectual, is repeated practice in the same setting or conditions as
those under which the skill will be performed. For the NIHSS
implementation, nursing expertise was enhanced through
video simulation, practice scenarios where nurses simulated
assessment in pairs, and clinical experience that was support-
ed at the bedside. Nursing self-assessed competency results
demonstrated a high level of proficiency and expertise across
stroke scale items. Diverse teaching methods and a high
degree of support in the implementation of a significant clini-
cal change such as the NIHSS cannot be undervalued.

Education, clinical application and ongoing maintenance of
skills are all necessary for successful learning and development
of assessment expertise (Wilson & Lillibridge, 1995). It has
been noted that spending time performing assessment skills
with experts is a critical component to solidify nursing confi-
dence (O’Farrell et al., 2000). This continuous education com-
ponent entails a concerted investment of time and resources.
In our experience, there are many competing demands for
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knowledge and skill development in nursing clinical practice.
Bedside clinical support has been instrumental to enhancing
proficiency in neurological assessment skills at TOH.

Clinical assessment skills identified to be more “novice” by
nurses at TOH include ataxia, neglect, gaze, and visual fields.
Nurses also reported that stroke survivors with receptive
aphasia deficits presented a particular challenge in the assess-
ment of ataxia, gaze, neglect and visual fields. Under these cir-
cumstances, a broader skill set needed to be employed, using
tools such as visual threat to assess visual fields and the ocu-
locephalic manoeuvre to assess gaze (Brott, 1989). This was
particularly true in the context of receptive language deficits.
In response to this feedback a “Tips and Tools Aphasia Guide”
was developed by the ACPF nurse to coach nurses through
the standardized process of following the NIHSS with aphasic
patients. This guide was distributed during the education ses-
sions and made available on the unit. A video simulation
where a stroke survivor has expressive and receptive aphasia
is also used to discuss the unique challenges in assessment of
this population.

Language barriers and cognitive deficits associated with
stroke have also been identified as challenges to the use of the
NIHSS at TOH. Many of the stroke survivors who seek care at
TOH are French-speaking, and modification in the language
and dysarthria component have been made to provide fran-
cophone patients with a comprehensive neurological exam.
This component was modified in consultation with a Speech
Language Pathologist from the regional stroke program.

In addition, initially allied health staff noted there was an adjust-
ment period to understand and apply the new language involved
in the NIHSS and interpret completed scores. Educational
resources were provided to allied health team members to assist
with this transition once the need was identified. Neurologists at
TOH reported enhanced satisfaction with the consistency in
communication of stroke assessment for individual patients and
in care planning at multidisciplinary rounds.

Continuous quality improvement chart audit indicators eval-
uating documentation compliance demonstrated excellent
results with 79% of indicators met at six months, and 100% of
indicators met at one year. The nursing use of the NIH
Integrated Acute Stroke Flowsheet was incorporated into
clinical practice with few challenges. Documentation fre-
quency and nursing response when changes in patient condi-
tion occurred were not performed consistently at six months,
but by one year were addressed appropriately. The NIHSS
does not include the assessment of pupil size and reaction to
light. This component was added to our Flowsheet to facili-
tate centralized documentation for the complete neurological
assessment. This minimized the need for narrative documen-
tation or the use of multiple Flowsheets.

Sustainability plan
Implementation of BPGs for neurological assessment of
stroke survivors has been a positive experience at TOH. It has
provided a means of standardizing stroke severity assessment,
and has created a common thread in communication among
members of the health care team.

Based on the one-year self-assessed competency evaluation,
quality improvement audits, and ongoing feedback, a sus-
tainability plan has been developed at TOH to help nurses
maintain needed neurological assessment knowledge and
skills. Ongoing educational activities have been offered to
meet learning needs. Additional support has been provided
to increase expertise with clinical assessment skills in areas
identified to be more “novice”: ataxia, neglect, gaze, and
visual fields. Clinical decision-making, and multidiscipli-
nary communication have been promoted using NIHSS
components across the continuum of care, and orientation
of newly hired staff includes the NIHSS education and bed-
side evaluation.

Next steps
The best language component of the NIHSS was translated
into French for nurses to be able to assess the language of
French-speaking patients post-stroke. Further testing of the
tool is recommended to evaluate the reliability and validity of
these revisions. French translation will be a requirement for
implementation of the tool in settings with French-speaking
health care professionals and stroke survivors.

Future research to evaluate the sustainability of nurses’ com-
petence using the NIHSS over time would provide valuable
information to assist with planning of educational programs.
The frequency of certification for nurses to maintain compe-
tence has not been established. Annual certification using the
NIHSS website (http://www.nihstrokescale.org/) has been
suggested. Compliance and successful completion of the
training requires further follow-up.

Conclusion
Stroke management requires rapid assessment, triage, treat-
ment and evaluation. Time lost reflects brain lost and, more
importantly, function lost. The evidence indicates that nurs-
ing assessment of stroke severity and changes in neurological
function are essential for optimal stroke survivor outcomes.
Additionally, standardized, validated assessment tools are
available to help nurses objectively and quantitatively assess
stroke survivors and use a common language to communicate
findings with other health care providers. Further, the benefits
of implementing stroke BPGs into practice are broad and cul-
minate around the provision of enhanced evidence-based care
for stroke survivors. Neuroscience nurses at TOH who assim-
ilated the NIHSS into routine bedside practice have reported
a high level of competence in performing the key components
of the neurological exam. In addition, nursing survey results
indicated proficiency in dealing with critical thinking, moni-
toring trends in patient status, patient risk assessment, prob-
lem solving and scope of practice. In our experience, the
NIHSS added consistency to assessment across the continu-
um of care from initial assessment in the emergency room to
acute care, rehabilitation and discharge planning in the com-
munity. In this project, nursing leadership played a significant
role in narrowing gaps in practice related to implementing
best practices in neurological assessment and optimizing
stroke survivor care.
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Appendix A. TOH NIH Integrated Acute Stroke Flowsheet. Adapted from www.ninds.nih.gov

NIH INTEGRATED ACUTE STROKE FLOWSHEET
FEUILLE DE CHEMINEMENT DE
L’INSTITUT NATIONAL DE SANTÉ

POUR UN ACCIDENT VASCULAIRE CÉRÉBRAL AIGÜ

CATEGORY/CATÉGORIE DESCRIPTION DATE
TIME/HEURE

1a. Level of Consciousness: Alert, keenly, responsive 0
*** (Patients who score 2 or 3 Not alert (arousable by minor stimulation to obey, answer, or respond). 1
on this item, should be assessed Not alert (responds to repeated or painful stimulation). 2
using the Glasgow Coma Scale) Only reflex motor, autonomic effects, or totally unresponsive. 3

1b. LOC, questions: Answers both correctly 0
(Month, age) Answers one correctly 1

Answers neither question correctly 2

1c. LOC, commands: Performs both tasks correctly 0
(Open/close eyes, make fist, release fist). Performs one task correctly 1
Pantomime may be used. Performs neither task correctly 2

2. Best Gaze: Normal 0
(Patient follows examiner’s finger or face Partial gaze palsy 1
through full horizontal field) Forced deviation (deviation not overcomed by oculocephalic manoeuvre) 2

3. Visual: No visual loss 0
(Introduce visual stimulus/threat to patient’s Partial hemianopia (sector or quadrant field deficit) 1
field quadrants) Complete hemianopia (dense field loss, such as half of visual field) 2

Bilateral hemianopia (blind) 3

4. Facial Palsy: Normal 0
(Show teeth, raise eyebrows, squeeze eyes Minor paralysis (mild asymmetry on smiling) 1
shut). Pantomime may be used Partial paralysis (paralysis of lower face) 2

Complete (one or both sides: paralysis of upper and lower face) 3

5a. Motor arm—Left No drift (limb holds for full 10 seconds) 0
(Test each limb independently: Palm down: Drift (limb drifts downward but does not fall to rest on a support 1
Elevate arm to 90º if pt sitting, 45º if pt Some effort against gravity (drift to fall on support) 2
supine and score drift/movement over No effort against gravity (trace movement, limb fall immediately) 3
10 seconds) No voluntary movement 4

5b. Motor arm—Right (as above) Amputation, joint fusion, etc. x

6a. Motor leg—Left No drift (limb holds for full 5 seconds) 0
Test each limb independently: With pt Drift (limb drifts downward but does not fall to rest on a support) 1
supine, elevate extremity to 30º and score Some effort against gravity (drifts to fall on support) 2
drift/movement over 5 seconds) No effort against gravity (trace movement, limb falls immediately) 3

6b. Motor leg—Right (as above) No voluntary movement 4
Amputation, joint fusion, etc. x

7. Limb ataxia Absent 0
(Finger–nose, heel down shin) Present in one limb 1

Present in two limbs 2

8. Sensory (Pin prick to face, arm, trunk, and Normal 0
leg—compare side to side). Look at Mild to moderate sensory loss (less sharp/dullness) 1
grimace in aphasic patient. Sensory or total sensory loss (not aware of touch) 2

9. Best language No aphasia 0
(Name item, describe a picture and read Mild to moderate aphasia (reduced fluency or comprehension) 1
sentences) Severe aphasia (communication exchange very limited) 2

Mute, global aphasia 3

10. Dysarthria Normal articulation 0
(Evaluate speech clarity by having patient read Mild to moderate dysarthria (can be understood) 1
or repeat listed words) Severe dyarthria (unintelligible or worse) 2

Intubated or other physical barrier 3

11. Extinction and inattention No abnormality (no neglect) 0
(Use information from prior testing to identify Visual, tactile, auditory, spatial, or personal inattention, or extinction to 1
neglect or double simultaneous stimuli testing) bilateral stimulation in one of the sensory modalities)

Profound: more than one modality affected 2

PUPILS-PUPILLES TOTAL      Left size/Reaction
SCORE    Right size/Reaction

Signatures, date, initials
1mm 2mm 3mm 4mm 5mm 6mm 7mm 8mm 9mm

You know how.

Down to earth.

I got home from work.

Near the table in the dining room.

They heard him speak on the radio
last night.

L’avion est parti.

Le ciel est couvert.

On te la vendra quand il le voudra.

Le gros chat blanc du Moulin a brisé
la lampe.

Le grand chien noir du voisin a
mangé la poule.

MAMA

TIP-TOP

FIFTY-FIFTY

THANKS

HUCKLEBERRY

BASEBALL PLAYER

MAMAN

CHEMIN

LOCOMOTION

DÉCOLORANT

PROXIMITÉ

SUPPEUPLEMENT
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Appendix B. National Institutes of Health Stroke Scale. Self-Assessed Competency of Neurological Assessment
Techniques Survey

NATIONAL INSTITUTES OF HEALTH STROKE SCALE

Self-Assessed Competency of Neurological Assessment Techniques

It is recognized that each nurse engaging in these education sessions comes with a foundation of knowledge and skills from
past experiences. The purpose of these education sessions is to build on current abilities and facilitate professional
development, performance enhancement, and provide updated information regarding current best practices.

To facilitate an understanding of where your strengths are and areas for skill development, we would ask you to complete the
attached Neurological Assessment Techniques competency self-assessment. In 6 months, we will ask you to repeat this
questionnaire to help in the evaluation of hte impact of these education sessions and the clinical support associated with the
NIHSS implementation. This is a big practice change, and we want to make sure that it is meeting professional practice needs
and development.

Writing your name on this form will allow us to evaluate how the education program has impacted nurses over time. It will
not be used to evaluate your nursing performance and responses will be kept confidential.

You will also have other avenues for giving feedback on this program including:
• Designated focus group sessions for open discussions regarding nsatisfaction, practice issues, and challenges.
• One-on-one discussion with your manager, nurse educator, or stroke team members to verbalize concerns or ongoing need

for one-on-one support.

NATIONAL INSTITUTES OF HEALTH STROKE SCALE (NIHSS)

Self-Assessed Competency of Neurological Assessment Techniques

6 months Post-NIHSS Education Questionnaire

Years working in Neuroscience:
Years in Nursing:
Name:

Categories used in this self-assessment (based on Patricia Benner’s Novice to Expert Theory:
Please use the following levels to determine your level of skill and knowledge in performing the competencies identified on the following 2
pages.
LEVEL SKILL & KNOWLEDGE

EXPERT > Analysis, synthesis, application, *highly skilled perfomance
• Extensive exposure, with deep understanding of situation
• Able to rapidly and consistently identify actual and potential assessment changes
• Able to rapidly change priorities under all conditions
• Able to keep personal values in perspective and therefore able to encourage and support 

patient and family choices

PROFICIENT > Conceptual understanding, *proficient performance
• Extensive exposure in most situations
• Able to anticipate potential assessment changes
• Able to prioritize in response to changing situations
• Able to interpret the patient and family experience from a wider perspective and can 

envision possibilities

COMPETENT > Conceptual understanding and skill performance *competent
• Varied exposure to many situations
• Able to identify normal and abnormal findings
• Able to prioritize under stable conditions
• Increased awareness of patient and family viewpoints

ADVANCED > Conceptual understanding, minimal clinical experience
BEGINNER • Limited exposure to clinical situations

• Able to identify normal findings
• Guided by what they need to do, rather than patient responses

NOVICE > Marginal conceptual understanding, minimal clinical experience
• Seeks assistance in making clinical decisions



Competency

CLINICAL SKILLS

1. I use a variety of neurological assessment techniques to collect data pertinent to my patients.

(a) I am able to accurately determine the patients’ level of consciousness.

(b) I incorporate neurological examination techniques to complete a comprehensive assessment when 
assessing stuporous or comatose patients

(c) I am able to accurately assess the mental status of my patients including the patient’s orientation, 
awareness, attention and concentration level, comprehension, memory, reasoning and judgment.

(d) I have the skills and knowledge to assess the patients’ gaze and extraocular movements. I can determine a 
normal and abnormal response.

(e) I am competent in the assessment of gross visual fields. I have the skills and knowledge to determine a 
normal and abnormal response and identify hemianopias.

(f ) I am able to accurately assess facial palsy. I incorporate testing into my assessment to determine if the 
patient has motor weakness of the lower face only or both the upper and lower face.

(g) I am competent in the assessment of motor strength and drift. I utilize various assessment techniques to 
determine subtle weakness and changes in the patients’ motor strength.

(h) I am able to accurately assess limb ataxia. I use assessment strategies to determine cerebellar impairment. 
I assess limb movement abnormalities in relation to sensory or motor dysfunction.

(i) I am competent in the assessment of sensation. I utilize light touch as well as sharp/dull testing assessment 
techniques when appropriate based on the patient’s diagnosis and situation.

(j) I am competent in the assessment of expressive and receptive communication deficits. I am able to perform 
a general assessment to determine the patients’ ability to understand the spoken and written word and to 
express thoughts orally and in writing.

(k) I am competent in the assessment of dysartria. I evaluate the patients’ clarity of speech.

(l) I have the skills and knowledge to assess the presence of absence of “neglect”. I assess inattention to aspects 
of the patients’ senses including visual and tactile stimuli. I use assessment techniques to determine if a 
patient is not aware of (or is unable to identify) physical deficits.
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Appendix B continued

Competency

CLINICAL SKILLS, CRITICAL THINKING AND PROFESSIONAL BEHAVIOUR

2. I use a variety of assessment techniques and information sources to collect data pertinent to my neuroscience patients.

(a) I determine the righth data collection method based on my patient’s condition (e.g., interviewing, listening, 
consulting, auscultating, percussing, observing, palpating, inspecting, monitoring, measuring).

(b) I use identified patterns/trends to direct further assessment needs and synthesize all data to make care decisions.

(c) I identify potential and actual situations of patient risk based on assessment results and take action to 
ensure patient safety.

(d) I communicate changes in patient condition and document situations and outcomes to the appropriate 
authority in an objective and timely manner.

3. I identify and prioritize nursing interventions.

(a) I create a plan of care in collaboration with the patient and other team members that is based on patient priorities.

(b) I develop a written plan of care.

(c) I identify nursing interventions and modify the plan of care based on actual or potential problems.

4. I exercise professional judgment in decision-making.

(a) I assess the risks and benefits of the required actions based on my patient’s condition, determine the actions 
to be performed and can provide a rationale for my decisions.

(b) I consult with others when I reach the limits of my knowledge and skill

5. I use problem-solving skills when responding to critical and ongoing situations.

(a) I identify problems based on my patient’s condition and determine if the problem is within my scope of practice.

(b) I decide appropriate nursing actions considering possible risks and benefits and collaborate with appropriate 
health care providers as necessary.
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Past, Present and Future
Keynote Speakers:

Dr. Tom Morley
Dr. Henry Barnett

Topics of Interest:
• History of Neurosurgery in Toronto • History of Neurology in Toronto
• Management of Epilepsy • Nanotechnology in Medicine
• Advanced Practice PT in Spine Clinic • Carotid Artery Disease
• Age Related Macular Degeneration • Molecular Biology of Gliomas

Dates: November 13–14, 2008

Conference fee: Full Conference $200, One Day $150 (Early Bird & Student Rates Available)

Location: 89 Chestnut Street Residence, 89 Chestnut Street, Toronto, ON, Canada

For more information: Contact Angela Sarro (416) 603-5800 ext. 5575 or angela.sarro@uhn.on.ca

www.uhn.ca/KrembilSymposium2008.asp
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