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Abstract

Anesthesia providers have the responsibility of providing safe and competent care
to patients that entrust them with their lives. It is expected that all potential hazards be minimized
during that time. Such expectation can be met utilizing a plethora of current research evidence
available at the disposal of every provider. After conducting a thorough literature review on the
incidence of Postoperative Visual Loss (POVL), it is understood that though rare, such a
complication can be devastating as it can result in permanent injuries to the victim’s visual
system. The knowledge base of a convenience sample size of 39 Student Registered Nurse
Anesthetists (SRNAs) at Adventist University of Health Sciences (ADU) on preventative
measures of POVL was assessed. The intent of this capstone is to educate the current SRNAs at
Adventist University of Health Sciences (ADU) regarding POVL. The ultimate goal is to
increase vigilance among current ADU SRNAs when caring for those susceptible to developing
POVL, which may subsequently decrease its incidence. A simple t-test difference was
conducted. It determined the correlation between the pre and post-tests. The results suggested a
significant increase in the knowledge base amongst the SRNAs following a thorough PowerPoint
presentation. Education via a POVL PowerPoint presentation is a great positive tool to assess
ways in which SRNAs stay informed on current evidence based anesthesia care. The results of
the presentation demonstrated an increase in posttest scores and therefore a better understanding

of POVL among the sample chosen.



PREVENTION OF POSTOPERATIVE VISUAL LOSS 4

Problem

Whether a direct result of the procedure itself or the anesthesia provided, many surgical
interventions come with some level of risk. According to Dickemper and Griffin (2010), it is
estimated on a yearly basis around 26 million Americans undergo procedures or some form of
treatment that necessitates anesthesia services. The authors stated that many strides have been
made in the surgical and anesthetic practices such as evidence-based research, higher education,
and more advanced equipment. Progression in these areas has led to drastic decreases in the
percentage of serious perioperative and postoperative complications. However, damaging
outcomes still occur despite such huge improvements in both surgical and anesthetic practices.

Grover and Jangra (2012) stated that postoperative vision loss (POVL) is an uncommon,
unpredicted and catastrophic complication that is most often associated with various surgeries. It
is an injury to one or both eyes that may include permanent damage to a patient’s visual system
or total blindness. Its occurrence is only approximately 0.05% in all nonophthalmic surgeries.
Surgeries of the spinal, cardiac, head, and neck origins are often the most common causes of
POVL. The occurrence of POVL is found more often in spine surgeries (0.2%) as compared to
other surgeries. Although the exact cause of POVL has not been established; however, ischemic
optic neuropathy (ION), central retinal artery occlusion (CRAO), cortical blindness, and external
ocular injury have been ascribed to the cause. Furthermore, according to Nagelhout and Plaus
(2014) ION and CRAO account for 81% of all POVL cases with ION being responsible for 89%
of POVL from spinal surgeries. Grover and Jangra (2012) also stated micro-vascular diseases
and the compromise of patients’ hemodynamics in the perioperative period are other notable
causes that have been linked to the contribution of POVL. The authors believe that the

prevention of POVL can be complex due to the level of ambiguity that exists regarding its origin.
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Therefore, the implementation of an interdisciplinary team approach should be executed in order
to avoid this complication.

Shen, Drum, and Roth (2009) evaluated the prevalence of POVL in orthopedic, spinal,
cardiac, and general surgery, with a sample of more than 5.6 million patients obtained from the
National Inpatient Sample (NIS). This was a retrospective study that spanned over 10 years of
data. Assessment of potential risk factors was accomplished utilizing the univariate and
multivariate analyses. From 1996 to 2005, these patients underwent surgical procedures ranging
from knee arthroplasty, spinal fusion, laminectomy without fusion, appendectomy, colorectal
resection, cholecystectomy, coronary artery bypass grafting hip/femur surgery, and cardiac
valve. The definition used for the rates of POVL were any discharges resulting in an
International Classification of Diseases, Ninth Revision, Clinical Modification code of ischemic
optic neuropathy (ION), cortical blindness (CB), or retinal vascular occlusion (RVO).

Surgeries involving cardiac and spinal fusion, POVL was among the highest with the
national estimate of 8.64/10,000 and 3.09/10,000 respectively. Patients under the age of 18 had
the highest risk for POVL, because of the higher probability of cortical blindness. Patients older
than 50 years were found to be at greater risk for developing ischemic optic neuropathy and
retinal vascular occlusion. Other significant risk factors for developing POVL included male
gender, Charlson comorbidity index, anemia, and blood transfusion (Shen, Drum & Roth, 2009).

In an article written by Pierce & Kendrick (2010), the authors stated that ischemic optic
neuropathy (ION) is the primary cause of POVL in all surgical procedures except those
involving the eyes. This phenomenon prompted the authors to state that POVL is directly related

to increased IOP and hypoperfusion. Furthermore, comorbidities such as diabetes, smoking,
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anemia, blood loss, vasopressors, atherosclerosis, and heart disease are all risk factors that
increase the incidence of POVL (Pierce & Kendrick, 2010).

After conducting a preliminary literature review of the incidence of POVL, it is evident
that it is a rare complication that patients may experience. However, its consequences are very
detrimental to the individual affected and all healthcare providers involved. Therefore, the intent
of this capstone is to educate the current SRNAs at Adventist University of Health Sciences
(ADU) regarding POVL. The ultimate goal is to increase vigilance among current ADU SRNAs
when caring for those susceptible to developing POVL, which may subsequently decrease its
incidence.

Literature Review

Pierce and Kendrick (2010) wrote an article claiming that ION is the likely cause of
POVL. The authors argued that depending on the condition of the optic disc, ION can be
classified either as anterior ischemic optic neuropathy (AION) or posterior ischemic optic
neuropathy (PION). In either case, an ophthalmologic consultation is the most appropriate and
safest for the patient. Some of the treatments that have may be initiated by the ophthalmologist
are retrobulbar steroid injections, antiplatelet therapy, anticoagulants, phenytoin, norepinephrine,
and blood replacement. The authors further noted that preventing POVL can be accomplished if
the anesthesia provider is aware of the patient’s optic nerve circulation preoperatively and able to
effectively monitor IOP intraoperatively. However, since those situations are not always feasible,
for patients with known comorbidities such as cardiovascular diseases, visual disorders, and
hypertension, maintaining the blood pressure near the baseline is practical. Other preventive

measures offered by the authors are to council the patient on smoking cessation before surgery,
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document any visual disturbances prior to the procedure, avoid applying any direct pressure to
the eye, and cater the anesthetic plan to the patient with known glaucoma.

Using the design of a single-center, prospective randomized controlled study, Carey,
Shaw, Weber, and DeVine (2014) conducted research with the purpose of assessing the effect of
table inclination on IOP in patients undergoing prone spine surgery. The setting of the study was
Dwight D. Einsenhower Army Medical Center. A total of 19 patients without eye pathology
history who were undergoing prone spine procedures were randomly assigned to tables that were
in the reverse Trendelenburg position at 5 or 10 degrees. A thorough assessment of ophthalmic
complication, estimated blood loss, intraocular pressure (I0OP), mean arterial pressure (MAP),
and fluid resuscitation were completed. These assessments were performed before and after
induction and at 30 and 60 minutes, and 60 minutes thereafter. These outcomes were measured
using the multivariate analysis. Before revealing the results, it was important that the authors
first discussed the length of the surgeries ranging from 33 to 325 minutes. The study concluded
that a 10-degree reverse Trendelenburg yields lower IOP as compared with prone positioning in
surgical procedures lasting less than 120 minutes. The study also stated that the higher the
degree of reverse Trendelenburg, the lower the rise of 10P.

Molloy (2012) stated that surgical procedures that involve patients being in steep
Trendelenburg positions have increased the need to monitor intraocular pressure (IOP) due to the
number of reported POVL. Eyelid edema, chemosis, and ecchymosis were among the findings in
the 17 patients that sparked the author’s interests in conducting the study. The author’s aim for
conducting the study was to connect IOP tonometry measurement to an observation scale, which
enables anesthesia providers to determine when to initiate treatments that optimize ocular

perfusion.
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In study referenced above the author was able to obtain a sample size of 111 patients
undergoing procedures in the steep Trendelenburg position at a medical center in New England.
Those with histories of eye diseases or eye surgeries were excluded from the study. Those
chosen were patients undergoing procedures lasting 120 minutes such as bowel resections,
laparoscopic prostatectomy, and pelvic gynecologic surgeries. The author used a prospective
repeated-measures correlation regression model as the design of the study. Molloy (2012)
determined that an 10P of 40 mmHg is considered to be a critical threshold. The author
suggested using the Molloy/Bridgeport Anesthesia Associate Scale, which is a visual assessment
that evaluates the presence of eyelid edema, ecchymosis or chemosis and a baseline 10P values
obtained using a tonometer to determine the likelihood of patients reaching an IOP of 40 mmHg.

The author concluded that having a baseline IOP allows the early detection of critical
values by the anesthesia provider. Understanding that this is not common practice, the author
strongly felt that practice be changed due to the increasing in procedures requiring patients to be
in steep Trendelenburg positions which increase the incidence of POVL, especially in those with
histories of glaucoma, diabetes, or advanced vascular disease. Also, the author concluded that the
observation of chemosis has proven to correlate 3.4 times greater than the baseline and therefore
can be substituted for it. Further suggestions made by the author were a 5-minute supine rest or
reverse Trendelenburg during steep Trendelenburg, sitting and prone positions can significantly
decrease I0OP hence improving ocular perfusion pressure (OPP).

Inspired by the findings of the preceding study discussed, Cong & Molloy (2014) sought
to develop an intervention plan to reverse ION that often results from an increase 10P related to
patient positioning in certain procedures. The authors’ quests to find such resolution came about

after determining that auto-regulation cease in most individuals once the 10P reaches 40-45
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mmHg. The intervention tested by the authors was the administration of a drop of Cosopt; a
combination of dorzolamide hydrochloride and timolol maleate solution administered in each
eye of patients having robotic urologic and gynecologic procedures lasting 120 minutes or longer
in the steep Trendelenburg position.

Cong & Molloy (2014) conducted the study using a quasi-experimental design at 3
different medical centers in Northeastern United States. Sixty-three of the 164 recruited patients
received the Cosopt treatment when their IOP reached 38-40 mmHg. The participants’ IOP were
measured at 30-minute intervals during the procedure. Those whose IOP remained below 40
mmHg did not receive the treatment. The authors used instruments and measures such as a
tonometer, patients’ demographics, and mean arterial pressures (MAP). Qualified providers who
were properly trained to use the mentioned tools collected the data. Furthermore, all participants
received a standard anesthetic, which included versed, fentanyl, Propofol, rocuronium or
vecuronium, sevoflurane or Desflurane with 100% oxygen. It is also worth mentioning that
insufflation pressures were kept between 14-15 mm Hg and end tidal carbon dioxide ranged
between 30-39 mm Hg.

After analyzing the data collected from the 3 medical centers, Cong & Molloy (2014)
concluded that Cosopt drastically decreased IOP from critical threshold to safe levels during the
procedure. However, the IOP continued to increase throughout the procedure in the group that
did not necessitate the Cosopt treatment. As a result, the authors suggested that subsequent doses
of Cosopt be administered in the event that the IOP level began to rise again in the treatment
group since it may be safely repeated. Also, the authors stated that both the Molloy/Bridgeport

Anesthesia Associates Observation Scale and a tonometer can be used to assess the IOP level.
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The American Society of Anesthesiologists (ASA) conducted a study on the risk factors
associated with ischemic optic neuropathy (ION) after spinal fusion surgery (ASA, 2011). A
multi-institutional case control study design was used in which the authors compared 80 adult
patients with ION and 317 adult patients without ION. This sample was obtained from the ASA
POVL registry containing patients with past spinal fusion surgery from 17 centers. Using a
multivariate statistical analysis, the following results were obtained: risk factors after spinal
fusion surgery included male sex with a P=0.005, obesity with a P=0.001, Wilson frame use with
P=0.001, anesthesia duration with a P<0.001, estimated blood loss with a P=0.001, and colloid as
percent if non-blood replacement with a P<0.001 (ASA, 2011).

Essentially, this study was the first of its kind and these were the independent variables
found to be of significance in ION in spine surgeries. The study concluded that preventive
strategies are the only sure ways of reducing the occurrences of POVL. The two populations
identified at highest risk are the obese and males. Furthermore, minimizing factors such as time
under anesthesia, estimated blood loss (EBL), and use of a combination of crystalloid and colloid
when possible all decrease the likelihood of ION development hence preventing POVL (ASA,
2011).

Over the past several decades, the incidence of POVL has been rising in spinal
procedures done under general endotracheal anesthesia in the prone position. Eager to shed light
and to assess such detrimental and costly complication, the ASA has developed a POVL registry.
As a result, a closed claims POVL project was birthed. Its goal was to identify and isolate
patterns of injury and to develop strategic prevention methods. The ASA’s hope was that these
interventions would ultimately increase patient safety. To prevent POVL, the author stated for

the prone spine cases, the ASA recommends that a foam headrest be used, mirror be placed
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under the patient’s face for visualization and assessment of the eyes, to avoid direct pressure to
the eyes, to documentation of eye checks every 20 minutes, and avoid goggle use. Also, for the
patient that is at higher risks for POVL, it is advisable to discuss such risk during the pre-
anesthesia assessment, assess patient immediately after the procedure, maintain the head at the
level of the heart or higher if possible, optimize both the hematocrit and hemodynamics, and if
allowed by the surgeon, the procedure should be staged (Grover & Jangra, 2012).
Project Description

Submission to the Adventist University (ADU) Scientific Review Committee (SRC) and
Institutional Review Board (IRB) was performed and approved. This Capstone project
comprised of a thorough review of current literature focused on the prevention of postoperative
vision loss POVL. A comprehensive 40-minute PowerPoint module (Appendix C) was created
which serves as an education tool for current and future SRNAs. The PowerPoint module
included headings such as objectives, case study, problem, background information, and
thorough review of the current literature of the prevention of POVL. The ADU nurse anesthesia
senior class of 2016 and junior class of 2017 were presented with this learning module. A pre-
lecture test was completed by both classes before the teaching module to establish baseline
knowledge of postoperative vision loss. The posttest was administered to evaluate the
effectiveness of the PowerPoint presentation once the learning module content was concluded
and all questions answered. Those tests were given over 10-minute period respectively.

Evaluation Plan

To evaluate the outcomes for this project, a thorough assessment of the pre and post

module tests were conducted. A sample size comprised of 39 junior and senior SRNASs were

selected for the evaluation. The two scores were compared and analyzed to evaluate if the
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SRNAs have gained a better understanding of POVL after the PowerPoint presentation. Prior to
starting the study, informed consent were obtained from the SRNAs, which addressed the
purpose of the project, participation involvement, the risk and benefits associated with their
involvement, the efforts that would be made in order to protect their confidentiality, and finally
ways that they would be compensated for their participation. Participants had their privacy
protected with anonymous data collection using a numbering system. No person information was
obtained.

The main investigators of this project graded each test and transcribed the obtained
results into a Microsoft Excel Spreadsheet. The results were submitted to Dr. Roy Lukman, a
statistician at ADU. With his expertise in data analysis, Dr. Lukman conducted a simple t-test
difference, which determined the correlation between the pre and post-tests. This ultimately
served as the tool for the evaluation of the lecture.

Results and Conclusion

The pre and post-tests results are explained below. These were obtained with the

assistance of Dr. Roy Lukman, the Chair of the Scientific Review Committee (SRC).

As you can observe from the first table, the average scores increase from 36.1538 to
87.1795 with a smaller standard deviation on the Posttest, indicating a smaller variance
among the scores. The obtained t value is -12.852 with an associated p that is less than
.05 level of confidence. Statistical significance has been achieved. The negative t value
also indicated that there was an improvement of the average score after the intervention.

Paired Samples Statistics

Mean M éld. Eleviatiﬂn Sid. Errnr Mean
_— Prelest % 36,1530 3 26.2102 41084
PostTest % 27 1795 3 10.50031 1.6813

Paired Samples Test
Paired Diferences ] o Sig. (2-1ailed)
Mean Std. Deviation | Std. Error Mean 5% Confidence Interval of the
Difference
Lower Upper

Pair 1 PreTest % - PostTest % -51.02564 2479324 3.97011 -50.06271 -42.93857) -12.852 3 004
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The data analysis demonstrated that there was a significant increase from the pre and
post-test evaluations. Therefore, it can be inferred that the method of teaching, which was a
PowerPoint presentation presented between the pre and post-tests, was a great tool to educate the
current SRNAs at ADU on the prevention of POVL. This presentation of the capstone project
was very effective at raising awareness among the SRNAs on the incidence of POVL.
Furthermore, it will influence their practice by guiding their decisions on ways to prevent POVL.

To conclude, the incidence of POVL is rare and mainly found in a certain patient
population, surgical procedures, and positions. Despite the many strides that have been made in
medicine to minimize direct unwanted potential injuries to patient due to surgery or anesthesia,
the prevention of POVL remains a challenge. This is partly because the exact cause of POVL is
not yet established. Its occurrence can be detrimental to patients; therefore, it should be the duty
of every anesthesia provider to seek guidance in ways to prevent it. The intent of this capstone
project was to serve as an epitome for anyone who is looking to enhance his or her knowledge

base on ways to prevent POVL in surgical patients.
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Appendix A
Pre and Post Tests Questions

. What are the most common surgeries associated with the highest risk for POVL?
a. Cardiac Surgery

b. Spinal Fusion Surgery

c. Orthopedic Surgery

d. Cataract surgery

. What are the most common positions placing the patient at risk for POVL?
Prone

Beach-Chair

Lithotomy

Lateral Decubitus

Reverse Trendelenburg

®o0 o

. T/F: When suspecting POVL as a complication to surgery, it is best to refer the patient to
an Ophthalmologist.

. What are ways to prevent POVL?

Limit pressure on the eyes

Pad pressure points in the prone position
Maintain an acceptable MAP

Maintain Hct

d of 20

®o0 o

. Which position yields lower 10P in surgical procedures lasting less than 120 minutes?
a. Reverse Trendelenburg
b. Prone

. T/F: Females are more likely than males to develop POVL?

. The exact cause of POVL is?

a. Low Hct

b. Suboptimal intraoperative Mean Arterial Pressure
c. Not well documented

d. Continual direct eye pressure

. What are the most common cause/s of POVL?

Ischemic optic neuropathy

Central or branch retinal artery occlusion
Cortical blindness

External ocular injury

All the above

®o0 oW
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9. What accounts for 89% of POVL after prone spinal cases?
a. Central retinal artery occlusion
b. Ischemic optic neuropathy
c. Central retinal vein occlusion
d. Cortical blindness

10. What are patient factors associated with Ischemic optic neuropathy?
Male

HTN

Diabetes

Obesity

All the above

®o0 oW

17
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Appendix B

ADU NAP CAPSTONE PROJECT — INFORMED CONSENT

Our names are Tim Marble and Felix Camille, and we are MSNA students in the Nurse
Anesthesia Program (NAP) at Adventist University of Health Sciences (ADU). We are doing a
Capstone Project called Prevention of Postoperative Vision Loss. This project is being
supervised by Dr. Steven Fowler. We would like to invite you to participate in this project. The
main purpose of this form is to provide information about the project so you can make a decision
about whether you want to participate.

WHAT IS THE PROJECT ABOUT?

The purpose of this project is to bring awareness and educate the 2016 and 2017 Student
Registered Nurse Anesthetists of ADU on ways to prevent the occurrences of Postoperative
Vision Loss (POVL).

WHAT DOES PARTICIPATION IN THIS PROJECT INVOLVE?

If you decide to participate in this project, you will be asked to complete an anonymous pre-
assessment, attend a classroom presentation, and then complete an anonymous post-assessment.
The assessment will address the prevalence of POVL, its causes, and ways to prevent it. Your
participation by attendance at the presentation and completion of the survey is anticipated to take
approximately 10 minutes.

WHY ARE YOU BEING ASKED TO PARTICIPATE?

You have been invited to participate as part of a convenience sample of students currently
enrolled in the ADU NAP. Participation in this project is voluntary. If you choose not to
participate or to withdraw from the project, you may do so at any time.

WHAT ARE THE RISKS INVOLVED IN THIS PROJECT?

Although no project is completely risk-free, we don’t anticipate that you will be harmed or
distressed by participating in this project.

ARE THERE ANY BENEFITS TO PARTICIPATION?

We don’t expect any direct benefits to you from participation in this project. The possible
indirect benefit of participation in the project is the opportunity to gain additional knowledge
about ways to prevent POVL.

HOW WILL THE INVESTIGATORS PROTECT PARTICIPANTS’
CONFIDENTIALITY?

The results of the project will be published, but your name or identity will not be revealed. To
maintain confidentiality of assessments, the investigators will conduct this project in such a way
to ensure that information is submitted without participants’ identification. This will be achieved
by using a numbering/coding system. Thus, the investigators will not have access to any
participants’ identities.
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WILL IT COST ANYTHING ORWILL | GET PAID TO PARTICIPATE IN THE
PROJECT?

Your participation will cost approximately 60 minutes of your time, but will require no monetary
cost on your part. You will not be paid to participate.

VOLUNTARY CONSENT

By signing this form, you are saying that you have read this form, you understand the risks and
benefits of this project, and you know what you are being asked to do. The investigators will be
happy to answer any questions you have about the project. If you have any questions, please feel
free to contact Tim Marble (timothy.marble@my.adu.edu) & Felix Camille
(felix.camille@my.adu.edu). If you have concerns about the project process or the investigators,
please contact the Nurse Anesthesia Program at (407) 303-9331.

Participant Signature Date

Participant Name (PRINTED LEGIBLY)
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ADU NAP CAPSTONE PROJECT — POWERPOINT PRESENTATION
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What 15 the Exact cause? ION vs. CRAO
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PREVENTION OF POSTOPERATIVE VISUAL LOSS

Cong & Mollor (2014)

il v e

= —" T e P T )
Tee e e

o - - T bk

# w— 1 Do a T vm——
C ~
"~:‘W L _OSO

Fierce and Kendock (2010) comt...

T Thawsderas ol TOTL e bn
T mh £ n - -
e
ems e g g e
wenas aan

e e e
- i B vt

e L

S iy b pams - - .

Amwencan Somety of Anestheniolognts (ASA)
(2011)

T T S e s —"——— i - - -
iy N i s, S sy
T Damion S i " ———

" Satria 50w s witn 20N wnd 37 mh e ik 20N

P T
T -

ASA (2011)

Faandon. T mavmn i PTUL wh ws G v, o o
Dlin e vk 4 T2
Chmey wb o T
Thnam D v v, T =030
At s b wwna b @ T
Sewmend Band e vk A T-0I

=

23



PREVENTION OF POSTOPERATIVE VISUAL LOSS

24

ASA (2011)

Tl an iom.
Trormn e wvwmn wa $a 0k e e 00 ek 2 $.0 8 e s PO wh
el ez - > :
DL T T Sl " WL - - W————— - T . -
i 3 . - - . ——

N A ——

ASA Closed Claams PCVL Project

B e ——
Clarms Tomuns v wbwrvuie; ma
ey nsve, s o by
o w—— - —a—-— -
e e e

ASA Recommendations

Tun v powves 220 Ronias e
D Wk v Salueem maal IOV
© De raven vz e bazeens PR T p—
T
v . Ther zasehie zeses b b e
S s i b Snn e S Soud 0o hihas Sun S ham
Can bammrsrinz al a -
Mt G o = ha D WA Mot w—
Tesemar s v e e U Bpes zeaend s ik e v

Summarr

Sonel oy s e v sinis * T sssssinad with higinas
P a4 ’ e wi PONT
C T R wnes @ P00V - Teara
e v - ez Trwrdome 2wz
© 30N & CHAC s v W w7 Fennms s v wan wh POV
< omm ke Corban
Cwgpin s i na s cm— - Tomn
. —— -




PREVENTION OF POSTOPERATIVE VISUAL LOSS

Refaranmoes

e e S I e I S

sk St G oo, crcinde,  +, Terboe, deomad
A Mt

- Coat 3 G b el la DT § E i, wlber o 4 drgew & o
— .—ad...—.-ug...g..w.ua-.u
DT g, . g g

T Y T PR o =

agr o G e e & Mam, o f 3 K

S g g, N, g

v Ta S, S v - A g v -
o~ iAoy gy P e P v

~

25

Refarences

i ettt et

gl - T A o, K dh b ol oy S— Wlamr Gl
Zen ..mtutvn*nw-&n@-maﬂu
Fat, AL e D g W g —, —-—,

e Aran * e

Refaranoss

© Tewn W S 05 L Tak 1 T Thoa Tewsinesn al D wwen Vi Saw o bn
L Lt o O T IR S _S——
Tt D, Seirasins Lnabes Zaed Sang S8 S TIEDG
P ARt AT wale AT T A




