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Rally the Troops

KEVIN CRAYCRAFT, CST, FAST

PRESIDENT'S MESSAGE

s the ripples of the 2023 spring state assembly sea-

son settle down, my attention turns to that moment

each year that brings us together to celebrate our
professions, and our shared goals of quality patient care, in
a positive light. All of which can be accomplished during
the AST Surgical Technology Conference from May 25-27,
2023, in Chicago, Illinois. It has been many years since we
have been to Chi-town for conference and what great city
to return to this year. The conference will take place at The
Sheraton Grand Chicago Riverwalk right along the Chi-
cago River with nearby numerous sights to see, including
Navy Pier, 360 Chicago, Willis Tower, International Museum
of Surgical Sciences, Art Institute of Chicago, architectural
tours and “The Bean” just to name a few. So, let’s get together
in Chicago and enjoy the continuing education sessions, the
great food and maybe catch some Chicago blues music! On
behalf of the AST Board of Directors we can’'t wait to see you
in The Second City.

Now I need to shift away from the excitement of the
upcoming national conference and face the reality of the
challenges ahead. As I complete my first term as president
of the AST Board of Directors, I can't help but to reflect on
my many years of involvement. I have been an AST mem-
ber since the late 80s and I have served in various capaci-
ties over the years. However, over the past two years, I have
had the privilege of serving on the AST Board of Directors,
attending state assemblies, collaborating with the standing
committees, and interacting with the AST members across
the nation. I would be lying to say it’s all been rainbows
and butterflies.

The overarching theme recently has been focused on
the workforce shortage in our profession and many other
professions. First of all, we need to understand some of
the factors that have contributed to the workforce short-
ages. As a profession we have seen the closure of various
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AST has limited influence on the
administration in your local healthcare
facilities; however, you, the healthcare
provider, do have that influence. Your local
facilities depend on you to provide patient
care hence your voices are the voices they
need to hear.

accredited programs by the federal government over the
last decade, an increase in travelers, and the impact of
COVID-19 on the healthcare professions in general. All of
which has resulted in non-accredited programs popping up,
and on-the job-training being the quick fix to fill the needs
in hospitals throughout the United States.

I have heard from many members regarding this issue
and asking for myself and AST to step in and fix this prob-
lem. If it was that simple, the problem would already be
solved. Believe me, I would like nothing more than to “fix”
this issue and protect the profession I love.

AST and the AST Board of Directors have been moni-
toring the developing issue of on-the-job training (OJT)
and hiring practices of healthcare facilities (HCF). AST is
developing and providing information for CSTs, program
directors, state assemblies and members to use when dis-
cussing the issue of OJT with their human resources and
surgery department administration and others who may
be proponents of OJT. AST relies on its grassroots team
to assist in combatting this important challenge that OJT
presents to the profession. AST has limited influence on
the administration in your local healthcare facilities; how-



ever, you, the healthcare provider, do have that influence.
Your local facilities depend on you to provide patient care
hence your voices are the voices they need to hear. AST has
begun a rally-the-troops effort to assist in addressing the
OJT issue and the lack of accredited programs. In this effort
we are providing strategies for approaching administration
and human resources, along with talking points regarding
benefits of well-educated graduates of accredited programs,
promotion of collaboration between surgical facilities and
accredited programs, development of new accredited pro-

grams to strengthen our future and patient safety concerns.
You can find the Rally the Troops article on the AST website.
This information has proven helpful in multiple situations,
and we hope it will provide the support you need in dealing
with these issues in your hometowns.

I can’t think of a better time to get together with our col-
leagues and exchange ideas than at the AST Surgical Technol-
ogy Conference in Chicago.

>«

Let’s “Rally the Troops” and protect our profession.

Linked [}
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AST News

CALL FOR SPEAKERS

AST is looking for speakers for our 2024 and 2025 Surgical
Technology Conference and Educators Conference, as well as
our upcoming webinar series. Know someone would be a good
fit for either event? Apply or encourage them to complete our
speaker form on our website — ast.org — Conference.

DISCOUNTS
MEMBER-GET-A-MEMBER

Earn two or more months of FREE membership with the

Member-Get-A-Member program. Recruit colleagues and AST

will extend your membership by the appropriate number of

months. Here’s how:

o Recruit a valid new member at the one-year membership
rate of $80.

o Make sure that each person you recruit provides AST
with your name and your AST member number when
filling out their application.

o After AST receives the recruited member’s application,
we will extend your membership by two months for each
person you recruit.

o Recruit two members at the $80-level, and we'll extend
your membership by four months! The more people you
recruit, the longer you membership gets extended.

Bonus membership months are not applicable to members
who recruit themselves, students or retired/disabled members. No
substitutions will be permitted. Your membership must be cur-
rent to receive the bonus months. Potential members MUST sup-
ply your name and your AST member number in order for you to
receive bonus membership months. If a person’s membership has
lapsed for more than a year, they are considered a new member.

Call our Member Services team at 1-800-637-7433 for
more information.
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SAVE THE DATE

EDUCATORS CONFERENCE 2024

February 17-18, 2024 with the Leader-

ship Symposium February 16

The Florida Hotel & Conference Center

Orlando

Stay tuned for the line up later this summer with registration
opening in the fall!

WRITE FOR US
CALLINGALLWRITERS!

We are always looking for new CE authors and surgical proce-

dures that detail the latest advancements in the surgical arena.

We'll also help you every step of the way, AND you’ll earn CE

credits by writing a CE article that gets published! Here are some

guidelines to kick start your way on becoming an author:

o An article submitted for CE must have a unique the-
sis or angle and be relevant to thse surgical technology
profession.

« The article must have a clear message and be accurate, thor-
ough, and concise.

« It must be in a format that maintains the Journals integrity
of style.

o It must be an original topic (one that hasn’t been published
in the Journal recently).

Ready to get started? Email us at communications@ast.org.

MILESTONES
HAPPY ANNIVERSARY!

Congratulations to the following state assembly as it celebrates
anniversaries this month! AST appreciates your hard work, dedi-
cation and all your years of service for making our state assem-
blies the backbone of this organization.

o Tennessee - 23 years



Use the AST Certificate of
Attendance for Healthcare

Facility In-services

Two of the most fequent questions that AST receives are:

“Are live in-services offered by the healthcare facility
accepted for CE credits?”

and

“Do the live in-services count towards fulfilling the
requirement of four live CE credits for CSTs and eight live
CEs for CSFAs?”

The resounding answer for both of these are “Yes”

In-services have been accepted for CE credits for many
years as long as the in-service is planned and offered in-
house at no cost to the CST and CSFA employees. Addi-
tionally, if the healthcare facility invites a healthcare man-
ufacturer representative to provide an in-service such as
providing information about a new piece of equipment or
instrumentation that the surgery department purchased
the CE credits are accepted.

Live in-services will be recorded as such and when log-
ging into the AST website to view your Member Dashboard
they will be indicated in the “Live CE” number.

Reasons why there may be a delay in recording of CE

credits

However, there are two primary reasons why there may be

a delay in recording the CE credits.

1. The certificate of attendance that is provided by the
healthcare facility does not contain the required infor-
mation including the word “in-service”

2. If a healthcare manufacturer representative provides
the certificate that has the name of the manufacturer
on the certificate, it is viewed that the manufacturer
possibly provided a program that should have been
pre-approved by AST.

Both of these issues can be easily solved by using the
AST Certificate of Attendance that is available on the AST
website — ast.org - Members - HCF Inservice Certificate.

Please encourage your healthcare facility surgery
department supervisor or clinical educator to use the
certificate. This certificate meets all the requirement and
even includes a title at the top that reads “Certificate of
Attendance - Healthcare Facility Sponsored Educational
In-Service”

By using this certificate, it will streamline the process
and gets you closer to renewing your credential. After all,
renewing your credential is a 2-Step Process:

+ Step One: Earn and submit your CE credits to AST.

The CST in the two-year certification cycle must earn

30 CE credits of which 4 must be live. The CSFA in

the two-year cycle must earn 38 CE credits of which 8

must be live.

o Step Two: Submit the NBSTSA CST or CSFA certifi-
cation renewal application on the NBSTSA website,
nbstsa.org.
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he Association of Surgical Technologists works

very hard with local state assemblies to advocate

for minimum education and certification stan-
dards for surgical technologists to ensure surgical patient
safety.

Advocacy is a lot of work, even before legislation is
introduced. There is much research, preparation, and edu-
cation before introducing legislation. Sometimes thou-
sands of hours of work is done before surgical technolo-
gists get a hearing in state legislatures.

Once a hearing is scheduled, much of the work becomes
urgent and last minute. Hearings are often scheduled only
days in advance. Also, when a hearing is scheduled, orga-
nizations that want to change the legislation often come
out of the woodwork. Suddenly hundreds of emails are fly-
ing around, meetings are occurring all day every day, and
the team is working around the clock.

Your testimony is very important, and you may not get
another opportunity in the future. Your testimony could
help shift the future of surgical technology in your state.

Surgical technologists who live in the state are needed
to testify at the hearings. Legislators want to hear from
local surgical technologists that live in the state, not
national associations, or out-of-state surgical technolo-
gists. Local surgical technologist testimony makes a differ-
ence. State assembly members may receive an urgent email
stating they are needed to testify. Most states have remote
testimony now, so testifying from home is almost always
an option!

Do - Respond to Requests to Testify

It is very important to respond to requests to testify at
hearings if youre available. Do not assume someone else
will step up. Hearings often occur during business hours
on weekdays, so most surgical technologists are at work.

MAY 2023
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Often hearings are comprised mostly of program directors
and students because working surgical technologists are
unavailable.

The more surgical technologists who testify, the more
surgical technologists can share their entire message at the
hearing. Testimony is often limited to 90 seconds or two
minutes. If the time limit is 90 seconds, and surgical tech-
nologists have 10 minutes of messages, they can say all the
important messages if 10 people testify for 90 seconds (30
seconds is introduction and closing). If not enough people
testify, important messages must be left unsaid.

Don’t - Cancel

If a surgical technologist drops out at the last minute,
surgical technologists can share only part of their message
at the hearing. Parts of the message are lost when people
cancel because hearings often require people to register
ahead of time and do not allow replacements.

Do - Practice

Testifying is easy. It just takes a little practice. Prac-
tice saying your testimony at home a few times before the
hearing.

Do - Set Time Aside and Be Patient

The hardest part is patience. Often three to 10 bills are
slated for one hearing, so the surgical technology bill may
not be heard for a while. Be prepared to wait many hours
to testify and stay strong by remembering this may be your
only chance to shape the future of your profession.

Do - Stay on Message

It’s important to stay on message. The advocates will
work together to develop key messages that address local
concerns. Individual surgical technologists will have plenty
of help to develop testimony. The wrong messages can sink
surgical technologists’ credibility and the campaign. The
right messages can teach legislators a lot about the operat-



ing room, the importance of educated and certified sur-
gical technologists in relation to patient safety, and, most
importantly, stop negative policy or forward positive pol-
icy that shapes the practice of your profession for decades
to come.

Do - Be Kind

When testifying, it's important to be respectful, calm,
warm, and kind. Most legislatures are citizen legislatures
essentially volunteering their time. Angry, emotional,
defensive, or disrespectful behavior can ruin the reputa-
tion of surgical technologists in a state. It’s important to

talk to legislators like you would a respected neighbor. They
respect surgical technologists too and always appreciate citi-
zens getting involved. It is a rewarding experience.

It’s so satisfying to see the tide turn during a hearing
when legislators hear from the real people on the front lines,
such as CSTs, program directors and instructors, and stu-
dents. One can see their attitudes soften and their hearts
and minds open once they hear from you.

So, when you are asked to testify, answer the call! If
you’re not available, help find someone who is!

EARN ALL THE CES YOU NEED TO RENEW AT ONCE

e 30 CE credit package — Renew your cycle with ONE CE Credit Package
e CE Credit Package 29: 30 CEs for $50.00 - includes 4 Live CE)
2-Year Certification Cycle CST Renewal Package - 30 CE Credits
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8:00 AM-9:45 AM

May 25, 2023

Opening Ceremony & Keynote Speaker
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Business Session 1
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Update on Corneal Transplantation
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Lung Transplantation in COVID 19 for ARDS Lung Damage
Vascular Surgery
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The Team: Building a Surgical Team for Complex Endovascular and Hybrid Procedures

Adult Pectus Excavatum and Treatment Options
Updates on Treating Cerebrovascular Complications
Updates on Surgical Treatments of Shoulder Injuries
Evolving Landscape of Healthcare - Redefining the Role of Healthcare Providers
Closing Night Reception
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See You in Chicago

MARSHA LYLES, CST, CSFA

STATE ASSEMBLY

s I begin to write this, I
am immediately taken
back to the very first
AST national conference I attend-
ed - May of 1997 in Washington,
DC.I was an E5 in the US Navy
and my department decided that
it would attend. When I got to the
conference center, I was in awe.

There were so many people there and I knew NONE of them.
I admit it was a little overwhelming and very intimidating.
This began my journey in AST. That conference was an eye-
opener, to say the least.

I had never fathomed that attending my first AST
national conference would lead me to being where I am
now in both my career and in AST. I decided as a very
young adult that I wanted to be in the OR - bellied up
to the table being a direct part of each patient’s journey.
The Navy provided me with that unique opportunity
and I have never looked back. But, like many of you, I
thought that being a surgical technologist or a surgical
assistant was just that — a job. I never thought that attend-
ing national conference could make my career and jour-
ney through AST more rewarding. I can tell you without
any trepidation that attending that national conference
was one of the most rewarding and inspiring events in
my professional life. That 1997 conference began with the
grandest of all opening ceremonies. It was focused on the
military members, and we certainly felt recognized. All
military members were asked to attend in uniform and
to stand when the national president asked. The honor
that I felt was second to none. This was AST recognizing
the time and effort that each of us put into this profes-
sion. That was my first heartfelt “Thank you” for AST. I
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was quickly drawn to the close family that AST fosters. The
attendees were so welcoming to each other, and the national
Board of Directors and staft were exceptional. They were
people just like me. Not just some faces in the AST Journal
or on a website. They were practitioners, instructors, retired
and active. They were us. They were what represented all of
us. Until that conference, I never knew they were real. That
was my epiphany. I knew that at that moment, I wanted to
be a part of AST and I always wanted to be that mentor to
first-time attendees. I learned so much at that national con-
ference. The speakers were phenomenal, but the things that
have stuck with me the last 26 years since that first confer-
ence are the friendships that I have made.

I have attended numerous AST national conferences
through the years. And each year I see familiar faces from
years past. I have made lifelong friends along the way. But
the thing that I take home each year is the number of true
mentors that I have found throughout. Throughout our
careers in the OR, we will meet many people from all dif-
ferent walks of life and career paths. It is only at the AST
national conference that we meet our peers on a national
level. Where else can you go knowing that each person there

| had never fathomed that attend-
ing my first AST national con-
ference would lead me to being
where | am now in both my career
andin AST.



has seen what we have seen? Witnessed the miracles that
we have witnessed? And stood in the spot where we have
stood?

The AST national conference is your gateway to the
next step in your career. You need to make attending
national conference a priority. You will leave with such
an energized feeling, sending much of your focus into
making your career what you initially set out for it to be.
Attending national conference is not just about what it
can do for you, it’s also about what it can do for your place
of employment and your state assembly. It is top prior-
ity for us to come home with fresh ideas and educational
enhancements. But I have found that it is always “refresh-
ing” to know that the problems you face in your OR,
your state assembly or with your hospital are the same
problems that everyone is facing. The staff shortages, the
overabundance of travelers, too many calls, too little pay,
no recognition, lack of enthusiastic students, unions,
non-unions, long hours, unappreciative surgeons, inac-
tive state assembly’s, and no support from administration
are all that anyone is talking about. I recall a conference
a few years ago I attended with a coworker. It was their
first time. They were in shock and relieved that the issues
we were facing were the same exact issues that others on
opposite ends of the country were facing. It is common
hardships and perseverance that allow us to get through
each day together. Meeting 1,500 other attendees with the
same concerns helps us manage and overcome. Meeting
these people will inevitably give others different ideas and
goals to work towards. Knowing what helped in one hos-
pital might work at mine or what has helped one state

Connect with the
AST online community

assembly may help mine. Sharing ups and downs on a nation-

al level is how we, AST, get better and stronger.

If you're joining in Chicago, I offer up these challenges to you.

First-Time Attendee

o Meet as many people as you can. Walk up to people. Look
for name badges. Try to meet someone from each state.
Meet the AST national board of directors, State Assembly
Leadership Committee and AST Former Presidents.

o Network with as many people as you can.

o Besocial. Ask people questions: how long have they been
doing this, where are they from, how did they get started,
what do they do now? Attend the opening and closing
night events.

Seasoned Attendee

o Seeabove.

o Be nice. You were once a first-time attendee. Don't let
anyone sit alone.

o Look for those first-time attendee ribbons. Talk to them.
Be the person you needed when you were wearing that
ribbon.

o Lead by example.

o Don’t be negative. There is enough of that everywhere
else. Be positive about the experience you are having and
the reasons that you keep coming back.

+ Bea mentor!

Everyone

o I challenge you to make this the most memorable of all
your AST national conferences. Take note of where you
are now and where you want to be. Decide what you can
and will do on a state and national level.

o And please, come say hello!

mav2023 | The Surgical Technologist | 205



' " FOUNDATION for

SURGICAL TECHNOLOGY

What is The Foundation for Surgical Technology?

The Foundation is a 501c3 organization comprised of representatives
from the Association of Surgical Technologists (AST) and the National
Board of Surgical Technology and Surgical Assisting (NBSTSA). This
type of organization also means any donation you give to the Foundation
is tax deductible.
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Learn more at www.ffst.org and give today!









Organ Donation and OR Protocols

MicHAEL GHIO, MD; ANIL S. PARAMESH, MD, FACS, MBA

Abstract: Organ donation and transplantation save lives and improve the quality of life in patients affected
by irreversible organ failure. As medically and scientifically complex procedures with many ethical consid-
erations, organ donation and transplantation are regulated federally and by individual healthcare systems.
While transplantation takes place in specialized centers, organ donation may be performed at hospitals that
are not transplant centers. It is therefore important that all operating room staff understand guidelines that
direct recovery and transplantation of organs along with implications for patient care in both the donor and
recipient operating rooms. Cardiac and brain death, living donation, organ transport, time-out, back tabling,
and documentation are addressed in this review. Finally, advances in the areas of machine perfusion, laparos-
copy, robotics, xenotransplantation, 3-D printing, paired kidney donation, and living organ donation are also
considered.

The United Network for Organ Sharing (UNOS) and the Centers for Medicare and Medicaid Services, (CMS)
along with other regulatory agencies, establish and publish rules, regulations, and guidelines for organ and
tissue matching and transplantation. Individual hospitals also have policies for transplantation that are con-
gruent with and facilitate execution of rules and regulations in their settings. The authors highlight essential
fundamental information and practices that will assist nurses and surgical technologists working in both

transplantation centers and in other acute care hospitals where organ procurement often takes place.

TRANSPLANT OR PROTOCOLS IN THE DONOR PATIENT
Organ and Tissue Donation in the United States
rgans that may be donated and transplanted include the heart, lungs, kidney, liver, pancreas, bowel (intes-
tines), and more recently, the uterus. The corneas of the eye, heart valves, bones of the upper and lower
extremities, fascia, saphenous veins, tendons and ligaments, and breast nipples/areola, among others, are
tissues that may be transplanted. The current organ donation system is managed by the United Network for Organ
Sharing (UNOS) under the United States Department of Health and Human Services. The system continues to
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Figure 1. Geography of 11 regions for deceased donor organ recovery
and allocation.

evolve with recent changes. The United States and Puerto
Rico is divided into 11 regions for deceased donor organ
recovery and allocation (Figure 1). Within each region, there
were donor service areas, each of which was serviced by
one of the 57 individual organ procurement organizations
(OPO) in the United States.' Recently, a change was made
so that organs to be donated are offered to compatible can-
didates, within 250 nautical miles of the donor/recovery
hospital, who also meet criteria (distance, scoring) specific
to the organ. However, if there are no candidates within
250 miles that match with and accept the organs, they are
subsequently offered to candidates beyond those 250 miles.
Because of this new change, many organs now cross state
lines.

In the case of deceased donors, current regulations man-
date that OPOs receive referrals for every patient with a
Glascow Coma Scale (neurological score) < 5 (out of 15),
for possible organ donation. OPO staff review patient infor-
mation and approach family members about the possibility
of organ donation. Oftentimes, the wishes of the deceased
person may be known beforehand, either via registration on
their driver’s license or through a state registry. To prepare
for organ donation, the OPO coordinator will manage the
patient and order the necessary tests to confirm brain death
and suitability of organs. The testing includes blood type
and human leukocyte antigen (HLA) genetic typing, testing
for infections, and imaging.

For the liver, lungs, heart, and intestines, there are point
systems that allocate organs to the sickest patient. The kid-
neys and pancreas are distributed by a scoring system that
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factors in the genetic match and the total wait time of the
recipient. Hearts and lungs must be transplanted quickly,
so distance from the donor hospital is a primary consid-
eration.! Once compatible recipients are identified and
the parameters for the specific organ entered, a computer
algorithm determines the order in which recipients will be
offered the donated organ.! Oftentimes, organ centers will
bring in backup patients in case the intended recipient is
not eligible for the organ whether based on matching or
admission testing.

Several other tissues are also recovered from deceased
donors, including the eyes/corneas, heart valves, fascia,
saphenous veins, tendons and ligaments, bones, skin, and
nipple/areola complex. Eyes/corneas can be used to restore
sight; heart valves are instrumental in valve replacement
surgeries; fascia has multiple uses such as in bladder suspen-
sion surgeries and dura replacement during craniotomies;
saphenous veins are used in cardiovascular/coronary bypass
surgeries; tendon and ligaments help with joint reconstruc-
tive surgeries; bones are used in spinal, limb salvage cases
and to correct birth defects, skin is used for facial recon-
struction and surgical repair, and nipple/areola complex tis-
sue is used in breast reconstruction. So even if your hospital
is not a transplant center, it is highly likely some of these
tissues have been used in your OR. Organ and tissue dona-
tion affects almost all surgical hospitals across the country.

Donation after Brain Death (DBD)

Organ donation in the United States primarily occurs fol-
lowing brain death (DBD) - these are cases in which the
patient has been declared brain dead, but the heart is still
beating. This scenario is optimal as the organs continue to
be perfused until surgically removed. The chest and abdo-
men are opened to expose the thoracic and abdominal con-
tents (Figure 2) for dissection. Cannulas may be placed in
the aorta and the vena cava to flush out the blood once the
circulation is stopped.

Once the dissection is complete, the aorta is clamped
and the vena cava is opened to flush out the blood with
preservative solution. During this time, the ventilator
machines are turned off, and the anesthesia team may leave
the room. Typically, the thoracic organs are removed before
the abdominal organs.

After removing the organs, the surgical team then clos-
es the incisions, and the staff helps prepare the body for
the morgue or to another site where the tissues may be



removed. When the case is not deemed to be a coroner’s
case, all catheters (such as central venous lines) and other
tubes are removed. Otherwise, if it is a coroner’s case, there
will be specific instructions provided by the OPO team. It is
important that these expectations are clearly communicated
ahead of time.

Donation after Cardiac Death (DCD)

To help meet the demand for organ donation, there are a
small but increasing number of organ donations after car-
diac death (DCD) being made (approximately 10%)> Dona-
tion after cardiac death happens when patients have cata-
strophic injuries with no long-term survival and require life
support systems to maintain their bodies physiologically,
but they are not brain dead. In these cases, the family of the

Figure 2. The usual incision for organ recovery surgery, showing
the chestand abdomen opened with retractors.

patients can elect to turn off life support, to allow the patient
to pass on. Organ donation can occur after this event. Over-
all, the protocols surrounding DCD vary immensely.’ There
are OPO protocols, but also hospital-specific donor proto-
cols. It is important for perioperative staff involved in organ
donation to be familiar with their hospital’s DCD protocol.

In DCD cases the donor is extubated, and life support
is stopped, sometimes with the family bedside. The donor
typically progresses to asystole in 1-2 hours, and then an
additional 2-5 minutes is allowed to ensure no return of

the heartbeat. After this, the family leaves, and procurement
teams enter to recover the organs. It is important to know
that the OPO team cannot be involved in the withdrawal-
of-care process and must be outside the OR. Instead, it is
performed by a hospital physician such as a critical care
physician or anesthesiologist, and a hospital nurse who
will document asystole. Once the patient is declared dead,
the organ recovery team comes in to remove the organs
expeditiously.

Given all of this, it is understandable why hospital pro-
tocols often vary. In some circumstances, extubation may
occur in the intensive care unit, the post-anesthesia care
unit, or the OR. A large heparin bolus is typically given
at the start of the procedure or at asystole. Some facilities
allow femoral vein or artery catheters to be placed at the
start of the procedure so that
once asystole is confirmed, pre-
servative can be flushed quickly.
Patients can receive additional
medications to make their pas-
sage more peaceful, like care
withdrawal in the ICU. Of note, it
is illegal to give the patient medi-
cations to hasten asystole. Should
the patient not progress to asys-
tole in the agreed upon period,
the recovery is aborted, and the
patient is brought back to the
intensive care unit and allowed
to pass on there. This is because
the organs will be damaged by
the prolonged period where
there is compromised blood flow.

While DCD does increase
the total available organ supply,
these organs have overall higher
rates of dysfunction, and such organs are used judiciously
by transplant centers*® There is also uncontrolled DCD
procurement, which relates to situations of cardiac arrest
in the hospital, emergency department, or ambulance and
resuscitation is not successful.® However, should the family
member be interested in organ donation, one can resume
cardiopulmonary resuscitation to allow for some perfusion
to the organs and give time for the OPO Team to arrive.

A newer phenomenon is the use of extracorporeal mem-
brane oxygenation (ECMO) in DCD patients to allow for
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some blood flow to the abdominal organs even though the
heart has stopped beating. Overall, organ survival is higher
in these organ recipients, estimated to be about 40% higher
than their average survival in several studies looking at liver
transplantation.” The evidence continues to evolve and sug-
gest an expanding role for ECMO when indicated.

Living donor organs are essen-
tial and offer a huge supplemental
supply of organsto patientsaround
the world. Living organ transplants
accounted for more than 6,500
organ transplantsin 2021 ...

Setting Up a Deceased Donor OR

The donor OR typically must be prepared for simultane-
ous removal of several major organs from the donor. The
OPO team will work with the OR staff to coordinate the
room and instruments for the case prior to the OR. Hos-
pitals assign a nurse and surgical technologist to scrub in
or help circulate in the room, but oftentimes, the OPO may
also have a surgical technologist scrubbed in to assist in
the procedure as well. The OPO may additionally have staff
that help in transporting the patient and will be in the OR
to help coordinate all the teams.

A variety of tools and instruments are needed to surgi-
cally remove organs from the donor. Most of the instru-
ments needed would be normally used in a major laparot-
omy tray. Many of the organs to be retrieved use similar
instruments, and the OPO often provides a checklist of
items needed. This may seem daunting, but in most cases,
the OPO will bring the retractors, staplers, cannulas, preser-
vative fluid, and boxes. Typically, a large chest and abdomi-
nal retractor will be used. When setting up a chest donation,
perioperative staft should ensure a sternal saw is available.
For all organ donations, ice slush is needed to pack the
organs. Very rarely is additional equipment such as fluoros-
copy required.
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The total time in the OR to retrieve the organs is typi-
cally a few hours but can vary. Multiple teams may come
to procure various organs, oftentimes simultaneously, but
delays may occur secondary to weather, transport or teams,
or other conditions. Organ retrieval is a crucial test in team-
work and pleasantry given that multiple teams from mul-
tiple hospitals/institutions often descend on one OR at the
same time. Given the 250-mile radius guideline, teams may
be driving or flying from significant distances and are anx-
ious to utilize time most efficiently.

Deceased Donor OR Time Out

The time out procedure during a deceased donor organ
recovery may be different from the usual surgical time out.
During the deceased donor OR time out, the donor’s UNOS
number, blood type and the organs that are to be procured
are confirmed. Those new to organ retrieval may be sur-
prised to learn that the surgeon removing the organs does
not know the name of the patient so confirming the UNOS
number and other information is especially critical.

In addition to verifying the above information, OPO
teams may have a moment of silence or message of respect
at the start of the organ retrieval procedure where every-
one recognizes that the donor and family have consented to
donate organs to save the lives of several others. The donor
families may have a written eulogy that may be read out
prior to procedure as well. Some examples include:

“We would like to take a moment and reflect on why
we are here today. May we take a moment now in silence to
honor (patient’s name) because of whom many lives will be
saved. Thank you all for participating in providing others
with the gift of life”

This reflection can be particularly helpful for the OR
staff uncomfortable with these procedures. The purpose of
being in the OR is not to save the donor’s life, but instead
save the numerous lives of many patients who will receive
these essential organs. This show of respect affirms that
and may help staff feel comfortable turning off life-saving
equipment.

Living Donor OR

Living donor organs are essential and offer a huge sup-
plemental supply of organs to patients around the world.
Living organ transplants accounted for more than 6,500
organ transplants in 2021, and is mostly done for kidneys,



and less commonly for liver, pancreas, lungs, and intestine
transplants.®

Although the importance of living donor transplanta-
tion has been advanced in recent years, there is and must
be overriding concern for the donor. The donor and recipi-
ents UNOS ID and blood type must be confirmed before
anesthesia is induced. Laterality is also important when
applicable.

At times, the living donor procedure will occur simul-
taneously with the recipient’s procedure, so it is important
to have an open line of communication between the two
OR rooms. Especially important, is that neither team goes
beyond a “point of no return” without first notifying the OR
team in the other room. For example, if the recipient cannot
undergo the transplantation because of an intraoperative
finding such as abnormal anatomy or incidental discovery
of a tumor, the donor team must be notified before the kid-
ney is removed. If the donor is found to have an intraop-
erative issue such as abnormal anatomy, tumor, anesthesia
complication, or inadvertent, iatrogenic injury, the recipient
surgery must be delayed.

Transport of the Donated Organ

Retrieved organs are carefully packed for transport follow-
ing retrieval from either a deceased or living donor. The
organs are required to have a minimum of three packag-
ings. The bag containing the organ and the second contain-
er must contain preservative solution. The triple packaged
organ is then placed in an ice box for transport if travel-
ling.” The UNOS ID and blood type must be documented
on the packaging and the outside ice box. It is important to
note that the organ is in a sterile plastic wrapping while the
outer box is not sterile and can be handled by the circulat-
ing nurse.

TRANSPLANT OR PROTOCOLS IN THE RECIPIENT
PATIENT
Back Table Preparation
Once an organ is received, the organ requires preparation
through cleaning or removal of excessive tissue on the back
table. The organ or tissue is brought into the OR in a ster-
ile container and is then carefully removed, inspected, and
prepared on this back table.

To avoid cross contamination, it is important that donor
instruments and items on the back table remain separate
from other items in the room, especially from the recipient

table. This is because if there is an intraoperative issue with
the recipient, the donor organ is not contaminated by the
recipient and can be used by someone else. With the current
organ shortage, it is essential that nothing is wasted.

Working on the back table and in an ice basin, the sur-
geon cleans off excess tissue from the organ, oftentimes
reconstructs vessels, and then flushes the vessels and organ
with preservative solution. This preparation needs to be
performed in a timely manner as this period is part of the
cold ischemic time, meaning the function of the organ is
decreasing the longer it remains without blood flow.

While working at the back table and transferring the
organ, staff may note additional vessels in the organ pack-
aging. Extra vessels are often removed during organ retriev-
al and packed in sterile containers with the organ in case
needed for reconstruction. For example, in pancreas and
liver transplantation, a donor iliac or carotid vessel is sent
also for possible complex vascular reconstruction. While
not always used in the transplant, the vessels are labeled and
refrigerated. These vessels are technically usable for mul-
tiple days after retrieval and can also be used in another
transplantation if the donor and recipient blood types are
compatible. Thus, it is important to make sure the vessels
are not accidentally discarded.

Setting up the Transplant OR

As discussed in the previous section, the back table and the
main, recipient table of instruments must be kept separate
from one another. It is important to understand that the
room will change temperatures throughout the procedure,
starting cold and becoming warmer. This is intentional as
the organ initially needs to be kept cold while on ice/not
receiving blood flow and then once implanted, must be
warmed to ensure perfusion. Related to this, one of the first
things the surgical technologist needs to do when setting
up the OR is to start the ice machine. There is no such thing
as too much ice as it is crucial to keep the organ cold and
smothered in ice while the surgeons are preparing the recip-
ient cavity for implantation. The instrument sets are com-
plex and require careful studying, particularly the retractors
and the numerous pieces that often accompany them.

Transplant OR Time-out

The transplant OR timeout is like the typical OR time-out
in many ways, as team members are introduced and the
patient, planned procedure, laterality, anesthesia concerns,
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Figure 3. Example of a type of machine perfusion pump for a kidney.

and preoperative antibiotics are confirmed. The transplant
OR time-out has several additional unique requirements.
There must be confirmation of the UNOS identification
number and donor and recipient blood types. There also is
discussion regarding anti-rejection medications that can be
administered at various times depending on the transplant
plan.

The site of surgery in organ transplantation is oftentimes
less clear as compared to other surgeries. This is because
only some transplants are orthotopic, meaning the organ
is placed in the native organ’s location. Orthotopic surger-
ies include the liver and the heart. There are also hetero-
topic transplants in which the organs are placed in a dif-
ferent location than the native organ which is left in place.
Examples of heterotopic transplants include kidneys and
pancreas grafts. Even in the case of heterotopic grafts, their
implantation is not necessarily on the same side as the
native organ. This means that a right donor kidney can go
in the left or right retroperitoneum, not just the right. Organ
placement depends on the donor and recipient’s anatomy
which can make implantation on a particular side unfea-
sible. Variables include vasculature size or calcifications, or
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insufficient space to rest the organ without kinking of the
vessels. Thus, while during the time-out there may be a plan
to implant into a certain side, it may change. Operative staft
must remain aware of issues along with the corresponding
intraoperative decisions made by the transplant surgeon.

Appropriate Intraoperative Documentation
Guidelines regarding intraoperative documentation can
vary between hospital systems, but there are overarching
rules and regulations that must be observed. Details and
plans for transplantation must be confirmed before the
surgery starts. Requirements include verification of the
recipient’s name, organ type, blood type, and UNOS donor
identification number. Typically, the RN circulator and
the surgeon are involved in the verification process with
a transplant coordinator. The exact time of the telephone
conversation with the transplant coordinator must be docu-
mented on the form and that it occurred before the start of
the organ implantation. With regards to the donor proce-
dure, the RN must document the cross-clamp time, which
is defined as the time the blood flow stopped in the organ.
Another crucial component of the transplant procedure



involves documentation of the ischemic times. The cross-
clamp time is the time the blood flow stops in the donor
surgery. The out-of-ice time is defined as the time the organ
is taken out of the cold storage for the vascular anastomosis
implantation. The reperfusion time is the time that clamps
are removed, and blood is allowed to flow into the organ.
Using these three values, one can calculate the cold isch-
emic time, which is defined as the time from cross-clamp of
the organ’s blood flow during the donation procedure to the
out-of-ice time which reflects the length of time the organ
spent in the cold storage. The warm ischemic time which is
calculated from the out-of-ice time to reperfusion which is
reflective of the time between when the organ was removed
from cold storage and the vascular anastomoses were per-
formed to allow blood flow back into the organ.

On average, warm ischemic times are usually less than
one hour while cold ischemic times vary based on the dis-
tance and timing of the donor surgery. Organs such as the
heart and lungs tolerate only short cold ischemic times,
whereas organs like the kidney can tolerate much longer
times (sometimes up to 24 hours or more).

NEWER ADVANCES IN TRANSPLANTATION
Machine Perfusion

Placing organs on machine pumps allows organs to tolerate
storage longer and can help resuscitate organs as well (Fig-
ure 3). In various trials, there has been short term advantage
to using MP in DCD or other marginal organs when related
to kidney transplants.' Newer pumps using warm perfu-
sion with blood are currently being used for liver procure-
ments as well. These pumps may be brought into the OR
and the organs placed in them once they are removed from
the donor’s body.

Minimally Invasive Organ Donation & Transplantation
Opverall, laparoscopic kidney donation has become the stan-
dard of care as it is less invasive, resulting in less pain and
improved recovery time." The majority of donor nephrec-
tomy patients are discharged by post-operative day one. But
minimally invasive surgery is now being trialed in multiple
organs. There are recent trials to now do donor and recipi-
ent surgeries laparoscopically or robotically.'>'*!*>!* The
overall majority of the data suggests the anastomosis takes
longer as compared to open but may have long-term out-
comes equivalent to open transplant.

Kidney Paired Donation Transplantations

While living donation is encouraged, about 25% of the will-
ing donors are not compatible with their intended recipi-
ent.”” One of the newer ways to overcome this problem is to
“swap” donors between incompatible pairs so that more liv-
ing donations can exist.'*'” These can occur with a hospital/
regional sharing network, and there are national exchange
programs currently in the country. This requires significant
logistical pre-planning. Typically, the donor procurement
procedures are performed simultaneously with the two ORs
coordinating on the phone. This is done so that the paired
donation does not fall apart if one donor decides to cancel
at the last second.

Maintaining confidentiality between the donor and
recipient pairs is important, as the pairs may not know
which donor is donating to which recipient. Oftentimes, this
information is revealed to the pairs after the procedures are
completed.

The site of surgery in organ
transplantationis oftentimesless
clear as compared to other sur-
geries. Thisis because only some

transplants are orthotopic.

Living Donor Transplantations
While living donation is typically associated with kidney
transplantation, one can also donate other organs such as
livers. A very elaborate and expensive system of organ allo-
cation does not exist in many parts of the world, and it may
be cost prohibitive to keep deceased donors on life support
or fly organs around the country. There are also cultural
biases that one must consider. Some cultures do not con-
sider brain death as true death and donation cannot occur.
Living liver donation has progressed from a child being

MAY 2023 The Surgical Technologist

215



216

In addition to verifying the above infor-
mation, OPO teams may have a moment
of silence or message of respect at the
start of the organ retrieval procedure
where everyone recognizes that the
donor and family have consented to
donate organs to save the lives of sev-
eral others.

able to receive a portion of the left lobe (~25% volume) of
a parent’s liver to a much more complex procedure where
over 60% volume (such as right lobe) can be donated to
another. Living donor hepatectomies are now being per-
formed laparoscopically/robotically as well.'®

In addition to living liver and kidney donation, living

donor lung'**

, pancreas?, and intestine transplantations®
are becoming more common. Donor safety again is the most
important priority and if there is a risk of injury, the dona-

tion must be stopped.

Xenotransplants & 3-D Printing

There has been recent news of successful initial attempts
of using pigs’ organs in humans. With genetic manipula-
tion, animal organs are now modified to remove some of
the immunological barriers of animal tissue going into a
human. There are trials currently ongoing to look at the fea-
sibility and outcomes of such transplants. However, there
is some controversy in this, as some patients are precluded
from receiving these organs based on their cultural prefer-
ence or ethnicity.

Another innovation has been 3-D printing and other
synthetic mechanisms to make tissue and organs. It has
been shown that stem cells could be used to create kidney,
heart, or liver cells. But creating 3-dimensional organs that
functions has been a limitation. Now, 3-D printers using
“bio-ink” of gelatin and stem cells are being used to cre-
ate organs and tissues with some initial success. Currently,
3-D printing has been used to create cartilage and skin
for reconstructive surgeries. Efforts are underway to cre-
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ate solid organs and recently in 2019, Tel Aviv University
printed a heart that showed some function.?

These newer innovations demonstrate an exciting era for
transplantation, as the medical arena looks to overcome a
worldwide shortage of organs and tissues for transplant. The
goal should be that no one should die waiting for an organ
that never came.
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Organ Donationand OR Protocols
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Which organis distributed by a point system?

Liver
Heart
Kidneys
Lungs

Organs thatare donated are now offered to
compatible candidates, within _ nautical
miles of the donor/recovery hospital, who

also meet criteria (distance, scoring) specific

tothe organ.
100
150
200
250

True or false: Organ donation in the United
States primarily occurs following DCD.
True

False

InDCD cases, the donor typically progresses
toasystolein 1-2 hours, and then an addi-
tional ____isallowed to ensure no return of
the heartheat.

1-3 minutes

2-5minutes

4-7 minutes

More than 10 minutes

o M o
i

~N

InDBD cases, what has been determined?
The patient has been declared brain dead,
but the heart is still beating.

The patient has been declared cardiac
death, but not brain dead.

The patient remains onlife support.

None of the above.

Retrieved organs are carefully packed for
transport following retrieval from eithera
deceased or living donor, which the organs
arerequired to have a minimum of __
packagings.

1

2
3
4

Out-of-ice timeis defined as:

The time the blood flow stops in the donor
surgery.

The time the organ is taken out of the cold
storage for the vascular anastomosis.

The time that clamps are removed.

. The time that blood is allowed to flow into

the organ.
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Forkidney pairedliving donations, about
___ofthewilling donors are not
compatible with theirintended recipient.
15%

25%

35%

45%

Examples of heterotopic transplants
include:

Kidneys

Lungs

Liver

All of the above

. Ischemictimes play asignificantrolein

organ donation. Which of the following
organs can tolerate only short cold
ischemic times?

Heart

Lungs

Kidneys

Bothaandb
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of this benefit.




NOW HIRING

iz SURGICAL i
TECHNOLOGISTS AT
SIGHTPATH MEDICAL

Great company culture « Opportunities for career growth

Bonus opportunity for all employees ¢ 401(k) plan\Medical

Benefits including medical, dental, vision, health
savings account, short term disability, long term disability

! .... ...-.1. °

. SIGHTPATH

_MEDICAL

POSITIONS OPEN NATION- WIDEI
WWW.SIQ htpathmed ical.com

SIGHTPATH is an equal opportunity employer. In accordance with appllcable law, we prohlblt d|scr|m|nat|on based on race, color, religion, creed, gender, pregnancy or related medical
conditions, age (40 and over), national origin or ancestry, physical or mental disability,genetic infermatién or.any other.consideration protected by federal, state or local laws. Our
commitment to equal opportunity. employment applies to all persons, involved in our operations and prohibits unlawful dlscnmlnatlon by any employee including supervisors and-coworkers.




Fluorescence May Assist with Prevention of

Bacterial Burden in Surgical Site Wounds

OF INTEREST IN THE MEDICAL ARENA

T he incidence of complications at the surgical site
have increased regardless of better intraoperative
procedures, surgical techniques and wound care
dressings. Emergence of a surgical site infection (SSI) may
increase hospital stays and morbidity and delay wound
healing. To decrease the occurrence of SSI, it is important
to determine the number of bacteria present at or near
the wound. Reliable and consistent measures for detecting
complications due to bacteria such as SSIs are not preva-
lent and universally applicable. However, research is show-
ing that fluorescence (FL) imaging can detect the number
of bacteria present at an incision site allowing physicians
to determine if the levels are high enough to cause SSI and
intervene quickly.

The fluorescence imaging assessment and guidance
(FLAAG) clinical trial (clinical trials #NCT03540004) was
a study looking at 350 patient wounds and determining
the diagnostic accuracy of FL imaging to detect bacteria in
chronic wounds. The objective of the study was to examine
whether fluorescence imaging of bacterial loads was more
sensitive and not less specific than clinical signs and symp-
toms (CSS) assessments alone and how this might affect
treatment planning. This is a post hoc analysis of 58 of
the 60 SSIs researched in the FLAAG trial. This analysis
investigated the incidence of high bacterial load in surgi-
cal wounds, applicability of FL imaging to determine the
presence of bacteria in surgical wounds, and the effect of
expertise in interpretation on sensitivity of fluorescence
imaging identifying bacteria in surgical wounds.

The FLAAG trial included subjects from multiple cen-
ters across the United States with minimal exclusion crite-
ria. For complete details regarding the study design, please
see the 2021 Le et al. article in Advanced Wound Care.
Clinicians inspected the surgical wound for clinical signs
and symptoms following the International Wound Infec-
tion Institute (IWII) Wound Infection Checklist. Before the
study beginning, the clinicians were given four hours of in-
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person and online training on fluorescence imaging device
use, image interpretation, good clinical practice and pro-
cedures for the trial. The trial required a minimum of two
images (standard and fluorescence) to determine if bacteria
was present. If the FL image contained red or cyan color-
ing, it indicated bacteria was present. Punch biopsies in a
location of the wound where FL imaging indicated bacteria
were performed to collect tissue samples for microbiological
analysis to measure bacterial load and the type of bacte-
ria present. To determine the impact of experience read-
ing the fluorescence images, an “expert reader” study was
completed. The expert readers had more than six months
experience with FL imaging outside of the trial. Statistical
analyses were performed to determine sensitivity, specific-
ity and accuracy in detecting bacterial loads in the surgical
wounds.

The clinicians began with an assessment of clinical signs
and symptoms. Only three of the 58 wounds were positive

... researchis showing that fluo-
rescence (FL) imaging can detect
the number of bacteria present at
anincision site allowing physicians
to determine if the levels are high
enough to cause 5SS and intervene

quickly.




for CSS according to the IWII Wound Infection Check-
list. They then proceeded with fluorescence imaging of
the wound. The clinicians identified high bacterial loads
in 18 of the 58 wounds whereas the experts detected
high loads in 45 of the 58 wounds. Microbiological
analyses of the 58 surgical wounds indicated that 75.9%
had bacterial loads greater than 104 CFU/g, and 46.6%
(27/58) had bacterial loads greater than 106 CFU/g. The
three cases positive for CSS had bacterial loads greater
than 107 CFU/g.

The results of the study indicated that sensitivity
increased from 6.8% with CSS to 38.6% with clinician-
determined fluorescence imaging to 77.3% with expert-
determined FL imaging. Accuracy improved from 29.3%
with CSS to 51.7% with clinician-detected FL imaging to
75.9% with expert-detected FL imaging. Specificity was
not statistically significant across the three groups, 100%
with CSS, 92.9% with clinician-identified FL imaging
and 71.94% with expert-identified FL imaging. Based on
these results, the authors recommend that fluorescence
imaging be utilized to detect bacterial load in surgical
wound assessment and management.

https://onlinelibrary.wiley.com/doi/10.1111/

iwj.13737

There are different requirements for water to be con-
sidered safe for drinking versus cleaning, disinfecting
and sterilizing medical tools. The quality of water varies
considerably across locations. Drinking water may con-
tain additives such as chlorine and naturally occurring
minerals which can lead to a layer of lime or scale on
surfaces. Public water may also contain contaminants
including bacteria and heavy metals.

It is imperative that water is treated appropriately
at the hospital to remove these contaminants to ensure
proper reprocessing and decrease time and workload.
This is important to reduce harm to patients, provide
better cleaning and sterilization outcomes, and reduce
costs.

The effect on costs may be significant if the water
quality is poor. Studies show that the cost per instru-
ment to reprocess ranges from 34 to 77 cents. The cost
to reprocess individually wrapped instruments is even
higher (81 to 84 cents per instrument). When a tray con-
tains 100 instruments and several instrument trays are

processed each day, the cost adds up quickly.

The article discusses the possible consequences associated
with poor water quality. These include lime and scale build-
up, increased pathogen load, longer reprocessing times, expo-
sure to bacteria, etc.

The Joint Commission issued a new water management
standard (EC.02.05.02. Eps1-4) on January 1, 2022 to protect
immunocompromised patients from waterborne pathogen-
related illnesses. The previous standard states that the process
must include a risk assessment, water management plan, test-
ing protocols and acceptable ranges to minimize pathogenic
biological agents within cooling towers, domestic hot- and
cold-water systems and other aerosolizing water systems. The
new standard requires that an individual or team be respon-
sible for the oversight and implementation of the water man-
agement program, including but not limited to, development,
management and maintenance activities. The program must
include a basic diagram that maps water supply sources, treat-
ment systems, processing steps, control measures and end-use
points. The standard specifies an annual review of the water
management program as well as when changes occur.

Ideally the team is comprised of individuals from multiple
departments such as administrators, infection preventionists,
risk management and sterile processing. It is recommended
the following seven steps for a successful management plan
that complies with the Joint Commission standards and
reduces risk to patients.

1. Create a team.

2. Map the water system.

3. Identify risks.

4. Develop strategies to mitigate the risks.

5. Monitor and respond.

6. Review periodically.

7. Document and keep accurate records.

A well organized and implemented water management
program is necessary to comply with the Joint Commission
standards as well as to decrease risk to patients and minimize
costs and negative effects on the organization.

https://www.generalsurgerynews.com/In-the-News/
Article/01-23/How-Attention-to-Water-Quality-
and-Reprocessing-Can-Reduce-Patient-Harm-Long-
Term-Costs/690712sub=BB92AB95B0C798459ABDE-
888438CEF158B761C75852481554EDFC390E8877C&en
I=true&dgid=&utm source=enl&utm content=2&utm

campaign=20230307&pos=2&utm medium=title
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Using Al Technology

to Augment Surgical
Technology Curriculum




Artifcial Intelligence
Artificial intelligence (Al) is a field
of computer science that involves
developing machines that

can perform tasks that

typically require human
intelligence, such as learn-

ing, problem-solving, and

rtificial intelligence (Al) has become an in-
Acreasingly popular tool in education, offering

innovative approaches to curriculum develop-
ment and assessment. In the field of healthcare educa-
tion, this technology has the potential to revolutionize
the way that educators design and deliver their courses.
By leveraging Al-powered tools, educators can create
higher quality curriculum and assessments in less time,
leading to better learning outcomes for students. This

There are \
numerous examples |
of Al technology
being used in health-
care education, from

surgical training to

article provides an overview of the ways in which Al is
transforming healthcare education, including its poten-
tial for curriculum development and assessment. Appli-
cations of Al in education, its benefits and challenges will
be explored, as well as the current state of Al-powered
tools in curriculum development and assessment. Case
studies and examples of Al implementation in healthcare
education will be assessed, including surgical training
and medical education. Finally, future directions for Al in
healthcare education will be discussed and recommen-
dations will be offered for educators looking to integrate
Al into their teaching practice.

Curriculum Development
Curriculum development in healthcare education
programs can be a complex and time-consuming
process. Educators must ensure that their curricula
meet the requirements of accrediting bodies, cover all
necessary content, and are engaging and effective for
students. However, developing high-quality curriculum
can be challenging due to the lack of resources, time
constraints, and the need to keep up with advances

in healthcare technology and practices. Additionally,
traditional methods of curriculum development, such
as manual review and editing, can be tedious and
time-consuming, leading to errors and inconsistencies.
This is where Al tools like ChatGPT can be particularly
useful. ChatGPT can assist educators in reviewing and
editing curriculum, ensuring that key concepts are
covered, and generating high-quality course descrip-
tions and program goals (Goel, 2019). With Al-powered
tools, curriculum development can become more ef-
ficient, allowing educators to spend more time on other
important aspects of their teaching practice (Holmes

& Wieman, 2016). Additionally, Al can help ensure
consistency in curriculum across different courses
and programs, leading to better learning outcomes for
students (Shah & Al-Hamadi, 2019).

decision-making. Al technology
can be used in educational
settings in a variety of ways,
from assisting with grading
and assessment to facilitat-

ing personalized learning experiences. For
example, Al-powered chatbots and virtual as-
sistants can provide students with instant feedback

and support, while machine learning algorithms can
analyze student performance data to generate personal-
ized recommendations for further study (Shah & Al-Hamadi,
2019). Two of the newest and emerging technologies are
ChatGPT and the new Microsoft Bing. At the time of this ar-
ticle, the new Microsoft Bing Al chat is available for limited
use from Microsoft (Owen, 2023). ChatGPT is offered to the
public through Open Al. Although a free access version is
available, users can unlock additional functionality with a
subscription (OpenAl, 2023).

Advantages of Al in Curriculum
Development

Al can also be used for curriculum development, helping ed-
ucators to create high-quality courses and assessments that
meet the needs of their students. Al-powered tools, such as
ChatGPT, can assist with reviewing and editing curriculum,
ensuring that key terms and concepts are covered, and gen-
erating high-quality course descriptions and program goals
(Goel, 2019). This can save educators significant time and
effort, allowing them to focus on other important aspects of
their teaching practice.

Generally speaking, one of the key advantages of Al in edu-
cation is its potential to facilitate personalized learning ex-
periences. Adaptive learning systems that use Al can adapt
to each student’s individual learning needs, allowing them
to learn at their own pace and in their own way (Holmes &
Wieman, 2016). This can be particularly beneficial in health-
care education, where students may have different back-
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grounds and learning styles. By providing personalized  ing outcomes that can be objectively measured and evaluat-

learning experiences, educators can better support ed, which is essential for ensuring that students are able to
students in their learning and help them to achieve demonstrate their knowledge and skills (Kibona, 2018). By
their educational goals. But, more practically speaking,  leveraging Al technology in curriculum development, educa-
educators can hit the ground running with Al in their tors can create clear and measurable learning outcomes,
day-to-day work with tools like ChatGPT. which in turn can help students to better understand what
they need to achieve and how their progress will be evaluat-
Using ChatGPT to assist with program goals and ed. In my own work, | have used Al technologies to both re-
outcomes development has also helped to ensure that  view current course curriculum and develop comprehensive
learning outcomes are measurable and achievable. curriculum for new courses. As an example, here is a lecture
ChatGPT can help educators to identify specific learn- course description, student learning outcomes (SLOs), and

Chat Prompt

Write a college catalog course description for
a lecture course in surgical technology that
aligns with the program’s goals (goals were
previously shared with ChatGPT). Primary
topics for the course of lecture instruction
include surgical technologist job descrip-
tion, surgical conscience, aseptic technique,
ethical responsibilities in the operating room,
and teamwork.

This course in surgical technology provides an introduction to the field and covers essential top-
ics such as the job description of surgical technologists, surgical conscience, aseptic technique,
ethical responsibilities in the operating room, and teamwork. Students will gain a fundamental
understanding of the role of surgical technologists in the operating room and the importance of
professional conduct and collaboration in ensuring patient safety.

Write 6 SLOs for this lecture course.

1. Explain the surgical technologist’s job description, including roles and responsibilities within the
operating room.

2. Define surgical conscience and describe its importance in maintaining a sterile environment.

3. Discuss aseptic technique and its role in preventing infections during surgical procedures.

4, Analyze ethical responsibilities in the operating room and how to apply ethical principles in surgi-
cal practice.

5. Evaluate the importance of teamwork in the operating room and its effect on patient outcomes.

6. Compare and contrast different types of surgical procedures and their unique challenges for the
surgical team.

Write an assignment for the first SLO.

SLO 1: Describe the job responsibilities of a surgical technologist.

Assignment: For this assignment, you will write a one-page essay describing the job responsibili-
ties of a surgical technologist. You should research and include information about the types of
procedures a surgical technologist may assist with, the equipment and instruments they may
use, and the roles and responsibilities they have in the operating room. Additionally, you should
discuss the importance of professionalism, communication, and teamwork in the surgical tech-
nology field. Your essay should be well-written, organized, and demonstrate a clear understand-
ing of the job responsibilities of a surgical technologist.

Write standards for this assignment.

Standards for the assignment could include:

1. Correct use of terminology: Students must use accurate and appropriate terminology related
to surgical technology to effectively communicate their ideas and concepts.

2. Clarity and coherence: The assignment must be well-organized, clearly written, and easy to
follow, with a logical flow of ideas.

3. Proper citation and referencing: Any sources used in the completion of the assignment must
be properly cited and referenced, following APA guidelines.

4. Use of reliable sources: Students should use reliable and credible sources to support their
arguments and ideas, such as peer-reviewed journal articles, textbooks, or reputable websites.

5. Timely submission: The assignment must be submitted by the specified deadline, with any
necessary revisions or corrections completed in a timely manner.

Provide a rubric for this assignment.

See table on page 227.
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Criteria

SLO

Unsatisfactory

Developing

Proficient

Exemplary

Identification of key ele-
ments

The identification of key
elements is missing

or incomplete, and/or
demonstrates a lack of
understanding of the
concepts

The identification of
key elements is par-
tially complete, but
demonstrates some
confusion or errors
in understanding the
concepts

The identification of
key elements is com-
plete and accurate,
demonstrating a solid
understanding of the
concepts

The identification of key

elements is complete and

accurate, and demon-
strates a deep under-

standing of the concepts

Integration of concepts

The integration of
concepts is missing

or incomplete, and/or
demonstrates a lack of
understanding of the
relationships between
the key elements

The integration of
concepts is par-

tially complete, but
demonstrates some
confusion or errors in
understanding the re-
lationships between
the key elements

The integration of
concepts is com-
plete and accurate,
demonstrating a
solid understanding
of the relationships
between the key ele-
ments

The integration of con-
cepts is complete and
accurate, and demon-
strates a deep under-

standing of the relation-

ships between the key
elements

Critical thinking

Demonstrates little

to no critical thinking
skills, and/or relies
heavily on personal
opinion or unsupported
claims

Demonstrates some
critical thinking skills,
but may rely on per-
sonal opinion or lack
support for claims

Demonstrates strong
critical thinking skills,
using evidence to
support claims and
engaging with oppos-
ing views

Demonstrates exception-
al critical thinking skills,
using advanced reason-

ing to support claims
and offering original
insights

Clarity and organization

Writing is difficult to
follow and disorganized,
with many grammatical
or spelling errors

Writing is generally
clear, but may con-
tain some grammati-
cal or spelling errors
or lack coherence

Writing is clear,

well-organized, and
demonstrates good
grammar and spell-

ing

Writing is clear, well-
organized, and demon-

strates excellent gram-

mar and spelling

Total Points

6-8

9-11

12-15

a sample assignment written using ChatGPT after con-
versing with the Al regarding the program’s goals and
general topics for the course. Note that this content
was generated with minimal interaction with ChatGPT
over the course of 2 minutes total. With more interac-
tion, the quality of responses increases (although these

are very well done, in my opinion).

Moreover, Al-powered assessment tools can be used to

and assignments, as well as to provide real-time feedback
to students (Jha, Kumar, & Tiwari, 2020). For example,
Al-powered chatbots and virtual assistants can provide
students with instant feedback and support, while machine
learning algorithms can analyze student performance data
to generate personalized recommendations for further study

(Shah & Al-Hamadi, 2019). This can help students to better
understand their strengths and weaknesses, and to improve

evaluate student performance and provide personal-
ized feedback. These tools can be used to grade exams

their performance over time.
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Case Studies and Examples

of Al Implementation in
Healthcare Education

There are numerous examples of Al technology being
used in healthcare education, from surgical training to
medical education. One notable example is the use of
Al-powered simulators for surgical training. Surgical
simulators that use Al technology can provide realistic
and interactive training experiences for surgical stu-
dents, allowing them to practice surgical procedures in
a safe and controlled environment (Bawa, 2019). These
simulators can also provide real-time feedback on stu-
dent performance, helping students to identify areas
where they need to improve and providing opportuni-
ties for practice and improvement.

Another example of Al implementation in healthcare
education is the use of chatbots and virtual assistants
to support medical students in their studies. Al-pow-
ered chatbots can provide students with instant feed-
back on their work, as well as personalized recommen-
dations for further study (Shah & Al-Hamadi, 2019).
This can be particularly beneficial for medical students,
who may have a large volume of material to cover and
limited time to study. In surgical technology educa-
tion, Al technologies like ChatGPT are powerful tools
that may be used to facilitate research, review student
work, provide feedback on assignments, and help with
writing. However, programs implementing such strate-
gies should carefully review policies and procedures
for student conduct as plagiarism is a real concern.

Al technology can also be used to support clinical deci-
sion-making in healthcare education. Machine learning
algorithms can be used to analyze patient data and
identify patterns and trends that can be used to make
more informed clinical decisions (Jha, Kumar, & Tiwari,
2020). This can help medical students to develop their
diagnostic skills and to better understand the relation-
ship between patient data and clinical decision-making.

Future Directions for Al in
Healthcare Education

As Al technology continues to evolve, it is likely that it
will become an increasingly important tool in health-
care education. There are numerous directions in
which Al could be developed to support healthcare
education, including:

The Surgical Technologist MAY 2023

...one of the
key advantages
of Al in education
is its potential to

facilitate personal-
ized learning

+ Further development of Al-powered simulators for surgical
training, including the integration of haptic feedback and
other advanced technologies.

- Development of Al-powered tools that can assist with
clinical decision-making, including predictive analytics and
personalized treatment recommendations.

+ Development of Al-powered virtual reality and augmented
reality tools that can provide realistic and immersive
learning experiences for medical and healthcare students.

- Continued development of Al-powered chatbots and virtual
assistants that can provide personalized feedback and sup-
port to students.

However, there are also important ethical and practical con-
siderations to be addressed as Al technology continues to be
developed and implemented in healthcare education. These
considerations include:

+ Ensuring that Al-powered tools are accurate, reliable, and
free from bias or other errors that could negatively impact
patient outcomes.

+ Ensuring that Al-powered tools are used ethically and
responsibly, with appropriate oversight and regulation to
ensure that they are used for their intended purposes.

+ Ensuring that healthcare professionals receive appropri-
ate training and education on the use of Al technology,
including how to interpret and use Al-generated data and
recommendations.



Conclusion
Al technology has the potential to revolutionize surgi-
cal technology education by improving the quality of

learning. By embracing Al technology and other innova-
tive tools and approaches, we can help to ensure that our

curriculum materials, assessments, and student learn-  students are prepared for the challenges and opportunities

ing outcomes while personalizing learning, enhanc-
ing student engagement, and improving retention.
However, it is important for educators to consider the
limitations of Al technology, such as the need for hu-
man oversight and the potential for errors or bias in
the technology.

By following the recommendations provided in this
article, surgical technology educators can effectively
incorporate Al technology into their curriculum and as-
sessments and provide their students with high-quality
educational experiences that are tailored to their needs
and goals. As Al technology continues to evolve and
improve, it is likely that it will become an increasingly
important tool for surgical technology educators and
other healthcare educators alike. As educators, it is our
responsibility to stay up-to-date on the latest develop-
ments and trends in educational technology and to
continue exploring new ways to improve teaching and

of the rapidly evolving healthcare landscape.

References

~N o~

. Bawa, R. (2019). Use of artificial intelligence in healthcare. Journal of

Health and Medical Informatics, 10(2), 1-7.
Goel, A. (2019). Role of artificial intelligence in education. Journal of
Education and Practice, 10(1), 1-7.

. Holmes, N. G., & Wieman, C. (2016). Physics education: Finding a path

that works. Nature, 530, 253-258. doi:10.1038/530253a

Jha, S., Kumar, A., & Tiwari, A. (2020). Artificial intelligence in medical
education. Journal of Medical Education and Curricular Development, 7,
1-7. doi:10.1177/2382120520924488

Kibona, L. (2018). The role of artificial intelligence in education. Journal
of Education and Practice, 9(17), 1-7.

. OpenAl. (2023). GPT-3. Retrieved from https://openai.com/gpt-3/
. Owen, J. (2023). Microsoft Bing Al Chat. Microsoft. Retrieved from

https://www.microsoft.com/en-us/bing/bing-chat/

Shah, S., & Al-Hamadi, A. (2019). The use of artificial intelligence in
healthcare education: Current trends and future directions. International
Journal of Medical Education, 10, 215-221. doi:10.5116/ijme.5da4.1da4

mav2023 | The Surgical Technologist | 229



Interested in serving on a medical mission?
Check out our Medical Missions page with details and resources,
and start planning your pathway to assist those in need.

Visit www.ast.org - About Us - Medical Missions

ASTA\

Association of Surgical Technologists



YOUR NEW JOB
IS IN SIGHT

AST's Career Center can help you:

 Find and apply to hundreds of jobs for surgical technologists, surgical assistants and
surgical technology educators

 Post your resume and create a profile so recruiters can find you quickly

e Save your search criteria and sign up to be notified when new jobs are posted

e Watch instructional videos on resume writing, networking, behavioral interviewing and more

» Read “10 Tips for Salary Negotiations” and other helpful articles to better your career

AST Career Center




UPCOMING
PROGRAMS

AST MEMBERS: Keep your
member profile updated to ensure
that you receive the latest news
and events from your state. As an
AST member you can update your
profile by using your login infor-
mation at www.ast.org. You may also
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Title: Hands on Orthopedic Workshop
Location: Banner University, 1111 E
McDowell Road, Phoenix, AZ 85006
Contact: Maureen Murphy, 22309 S 227th
Way, Queen Creek, AZ 85142, 602-316-
7251, azsa.assemblydgmail.com

CE Credits: 4

COLORADO/WYOMING STATE ASSEMBLY
Program Type: Annual Meeting/Elections
Date: September 16, 2023

Title: Annual Business Meeting & Work-
shop

Location: Denver

Contact: Antoinette Trujillo, 8230 Watch-
men Road, Fountain, CO 80817, 719-733-
7076, information(dcoloradoast.com; ant-
lee81(dgmail.com

CE Credits: 5
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Program Type: Webinar Workshop (Webi-
nar approved for members only of the Col-
orado/Wyoming State Assembly)

Date: November 4, 2023

Title: Fall Workshop

Contact: Antoinette Trujillo, 8230 Watch-
men Road, Fountain, CO 80817, 719-733-
7076, information(@coloradoast.com; ant-
lee81(dgmail.com

CE Credits: 3

GEORGIA STATE ASSEMBLY

Program Type: Workshop

Date: September 9, 2023

Title: Surgery Southern Style

Location: Albany Technical College, 1704
S Slappey Blvd, Albany, GA 31701

Contact: Erin Baggett, PO Box 216, Law-
renceville, GA 30046, 678-226-6943, gas-
awebmaster@gmail.com

CE Credits: 8

LOUISIANA STATE ASSEMBLY

Program Type: Annual Meeting/Elections
Date: September 23, 2023

Title: Surgical Technology Fall Workshop
and State Business Meeting

Location: Woman's Hospital, 100 Woman'’s
Way, Baton Rouge, LA 70817

Contact: Eboni Saurage, PO Box 60445,
Lafayette, LA 70596, 225-800-6831, saura-
geeldmybrcc.edu

CE Credits: 6

MONTANASTATE ASSEMBLY

Program Type: Annual Meeting/Elections
Date: September 9, 2023

Title: Annual Business Meeting and Elec-
tions

Location: Kalispell Regional Medical Cen-
ter, 310 Sunnyview Lane, Kalispell, MT
59901

Contact: Marsha Lyles, 310 Sunnyview
Lane, Kalispell, MT 59901, 406-670-8376,
mnmcst(@yahoo.com

CE Credits: 6-7

NEBRASKA STATE ASSEMBLY

Program Type: Onsite & Webinar Work-
shop (Webinar approved for members only
of the Nebraska State Assembly)

Date: August 5, 2023

Title: 2023 NESA Summer Workshop
Location: TBA

Contact: Nebraska State Assembly, PO
Box 67034, Lincoln, NE 68506, nebras-
kastateassembly(@gmail.com

CE Credits: 6

NEW MEXICO STATE ASSEMBLY
Program Type: Workshop

Date: September 23, 2023

Title: NM State Assembly Fall Workshop
Location: UNMH North Campus; Domeni-
ci Center Auditorium, 1001 Stanford Dr
NE, Albuquerque, NM 87193

Contact: Ruth Borah, NM-AST, PO Box
66496, Albuquerque, NM 87193, 848-391-
3661, ruth.kerrjusinski@gmail.com

CE Credits: 5

SOUTH CAROLINA STATE ASSEMBLY
Program Type: Annual Meeting/Elections
Date: October 28-29, 2023

Title: SCSA Fall Workshop

Location: Horry Georgetown Technical
College, 950 Crabtree Lane, Myrtle Beach,
SC 29577

Contact: Katrina Williams, PO Box
10001, Dillon, SC 29536, 843-615-7454,
katrinawilliams89@yahoo.com

CE Credits: 12

VIRGINIASTATE ASSEMBLY

Program Type: Workshop

Date: October 7, 2023

Title: A Little Something about Pediatrics
Location: Children's Hospital of the Kings
Daughters - Brickhouse Auditorium, 601
Children’s Lane, Norfolk, VA 23507
Contact: Lisa Day, 540-422-9471, ldaycs-
fa@gmail.com

CE Credits: 6-7



STATE ASSEMBLY ANNUAL BUSINESS MEETINGS

Members interested in the election of officers & the business issues of their state
assembly should ensure their attendance at the following meetings.

COLORADO/WYOMING
Denver

September 16,2023
Annual Meeting

2023 BOD Elections

& 2024 Delegate Elections

LOUISIANA

Baton Rouge

September 23, 2023
Annual Meeting

2023 BOD Elections

& 2024 Delegate Elections

MONTANA

Kalispell

September 9, 2023
Annual Meeting
2022-2023 BOD Elections
& 2024 Delegate Elections

SOUTH CAROLINA

Myrtle Beach

October 28-29, 2023
Annual Meeting
2022-2023 BOD Elections
& 2024 Delegate Elections

Program Approvals: Submit the State
Assembly Program Date Request
Form AT no less than 120 days prior

to the date(s) of the program for AST
approval. The form must be received
prior to first (1st) of the current month
for program publication in the next
month of the AST monthly journal The
Surgical Technologist. The Applica-
tion for State Assembly CE Program
Approval A2 must be received at least
thirty (30) days prior to the date(s) of
the program for continuing education
credit approval. An application submit-
ted post-program will not be accepted;
no program is granted approval retro-
actively.

Contact stateassemblyf@dast.org
or 800.637.7433, ext. 2547.

Studying for the CST Exam?
There's an App for That!

GETIT ON
» Coc gle play

” Available on

® iTunes
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Check us out on Pinterest!

@
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77 Procedures
12 Surgical Specialties

Teaching surgical procedures takes time
and ingenuity. Images to illustrate the
various steps in a procedure are
difficult to find but are crucial fo
students’ comprehension and retention.
Enter AST’s Surgical Procedures
PowerPoint Series as it puts teaching
procedures at your fingertips!

And in this time of remote learning, AST’s
Surgical Procedures PowerPoint Series
is exactly the fool you need to teach your
students. Not only do they present
procedural steps, the series includes
information such as patient presentation
and pathophysiology, case preparation
tips, and built-in tools to highlight and
engage critical thinking skills.

Part 1: Aortic Valve — -
Replacement e

Cardiothoracic Surgery Series

AST’s Procedure PowerPoint Series
includes access to

included in the 6th edition of the Core
Curriculum for Surgical Technology.

Specialties include:

« Cardiothoracic e Ophthalmological

e General e Orthopedic

» Genitourinary » Otorhinolaryngology
» Gynecological e Peripheral Vascular
 Miscellaneous e Plastic

» Neurosurgery e Trauma

The entire AST Procedures PowerPoint Series
can be purchased for $1200/year in an
annual subscription.

Get started! o



SPEAK
Up! CALL FOR

SPEAKERS
D\

JAIR

AST is currently seeking speakers for our clinical webinar series, AST Educators Event
and our national conferences. Have a good topic you'd like to see presented or know
of a peer or surgeon who would make a good presenter?

Complete our speaker application and help us provide relevant and timely information

to surg techs around the nation!




Recruit your friends and colleagues and earn

¥ ' ~ »

s 8 J| -~ oy &

E ARN TWO For each new member you recruit at the
$80-membership level, you will receive a
MONTH s F R EE two-month extension on your membership!
HERE’S HOW:
M E MB E Rs H I P > Recruit a valid new member at the one-year
membership rate of $80.
FOR EVE R I > Make sure that each person you recruit provides AST
N EW M EMBE R with your name and AST member number when filling
out their application.

Yo U s I GN U P > When AST receives the recruited member’s application,

we will extend your membership by two months for each

TO JOIN AST person you recruit.

> Recruit two members at the $80-level and we'll extend your membership by four

months! And so on, and so on, and so on!

Bonus membership months are not applicable to members who
recruit themselves, students or retired/disabled members. No

\ substitutions are permitted. Your membership must be current to
AST receive bonus months. If a person’s membership has lapsed for

Association of Surgical Technologists more than a year, they are considered a new member.

For more information, call Member Services at 1.800.637.7433 or visit www.ast.org



CONTINUING EDUCATION

AST has even more continuing educa- Otherarticles, as well as archived conference and forum presentations, are easily accessible on
tion opportunities available in print the AST Web site, http://ceonline.ast.org. And there are three free CE opportunities for AST
and online. We will be adding more con- members to earn continuing education credits online—be sure to check them out.
tinuing education credits on a continu-
al basis, and the lists that are published
in the Journal will be rotating on a quar-
terly basis so that we can provide more CE
creditsinarange of specialties. Returned CE tests cost:

Members $6 per CE

Nonmembers 510 per CE, plus 5400 Nonmember Fee

To order please visit: http://ceonline.ast.org/articles/index.htm
orcontact Member Services at memserv@ast.org or fax requests to 303-694-9169
or call Member Services at 800-637-7433.




Buti y
Rhinoplasty

Partial Nephrectomy Emotional Intelligence and
the Surgical Technologist

ORDER FORM

(d Member [ Nonmember

Micromotion at the Tibial Plateau
in Total Knee Arthroplasty

Cervical Arthroplasty

Disc Battery Ingestion
in Pediatric Patients

Treating Glioblastoma
Multiforme

Test No. Title (please print) Test No. Title (please print)
Membership No.
Name Test No. Title (please print) Test No. Title (please print)
Address
Test No. Title (please print) Test No. Title (please print)
City State ZIP
Telephone Test No. Title (please print) Test No. Title (please print)
Test No. Title (please print)



Now it pays even more to
be a member of AST—
especially for students. Benelits include:

v scholarship
opportvrities

Students - Your savings

begin right away when you v gccess to the most

apply for the special student vp~to-date information
membership rate, $45 (a $35 abovt the profession
savings). Save $10 with the

member discounted price of the v 1nsvrgnce oiscounts

examination study guide. ‘
v edviation Gne

Enjoy the benefits of employment

membership in the premier oppPortvrities

national professional

organization for surgical vV 4CCess to resources
technologists. Join online at that connects you {o
www.ast.org; by phone at nearly 50,000 other
800-637-7433; or by mail surgical techrology

(fill in the application below). Professionals

v stuoent rate
oiscovnts
Application Form svesorycreecirce, sute 200 Liteton, 0 0120-8031
a Yes, I wouldlike to save $10 and order the Certifying Exam Study Guide at $55 (plus shipping).
Savings for current and joining AST members only.
o NONMEMBERS: Certifying Exam Study Guide $65 (plus shipping)
Name Address
City State /P E-mail
Phone School Graduation Date

lampayingby ~ aCheckenclosed  Pay by credit card by calling 800-637-7433 or paying online at www.ast.org



