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Wilms tumor, or nephroblastoma, is
the most common primary renal tumor
of children, with about 500 cases per
year in the United States. Treatment is
individualized by tumor histology, stage,
and a variety of biologic factors that help
determine a patient’s risk strata, and
may include surgery, chemotherapy, and
radiation therapy. The overall survival rates
in Wilms, treated by current techniques,
is excellent—approaching 90 percent.
Retrospective review of patients treated for
Wilms tumors at Nemours and Wolfson
Children’s Hospital in Jacksonville, Florida
between 1994 and 2012, with a median of
11 years of follow-up, shows a progression
free survival of 89 percent and overall
survival of 98 percent to date, with one
patient deceased and two patients of the 64
patient cohort with active disease.
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From the Editor’s Desk

Jacksonville is a great place to live for many reasons
including its wonderful weather, beaches, golf and, of
course, its people. While attending the recent One Spark
Festival in downtown
this spring, I was not
only struck by the
friendly nature of those
in attendance but also
by the overwhelming
diversity of the spectators, vendors and the
talented participants.
We are a truly diverse
city with a great deal of
positive energy.
Sunil Joshi, MD
Editor-in-Chief
Northeast Florida Medicine

In many ways, our
local medical community mirrors the
city with its diversity in gender, race and religion. Many
different segments of the Jacksonville medical family have
formed social organizations/groups that help provide continuing medical education and/or other local volunteering
opportunities. Some of these efforts are successful while
others are not. Though each group has terrific ideas, a
more effective manner in which to promote the health
of our patients and to help physicians practice medicine
would be for these diverse and talented groups to bridge
their efforts together with the assistance of a larger medical
society. The Duval County Medical Society, the largest
medical society in the state, would fit this role perfectly.
Instead of each individual group promoting CME, offering
health fairs, asthma screening or even school physicals, why
don’t we work together to promote the health of the community at-large? The DCMS and its members have a very
successful track record of volunteering for the less fortunate
(We Care), writing resolutions and/or legislation to improve
our patient’s health (through the FMA), promoting high
level CME and even organizing well-received social events.
As our community grows and prospers, the DCMS will
continue to reach out to the individual medical associations in Northeast Florida so that we can accomplish great
things together.
Leadership Through Mentorship:
The DCMS has started a wonderful mentorship program entitled “Leadership Through Mentorship.” This is a

6 Vol. 66, No. 2 2015 Northeast Florida Medicine

fantastic way for young physicians to be engaged in some
of the activities that make our Medical Society successful.
Physicians have varied interests in organized medicine but,
unfortunately, many of the youngest ones fail to pursue
these interests. One of the reasons this occurs is a lack
of mentors. As the largest and oldest Medical Society in
Florida, DCMS has members with unique experiences that
can make this initiative work. The DCMS has provided
leaders to the American Medical Association and the Florida
Medical Association. It has physicians that lead efforts to
improve the care of the impoverished through volunteering
opportunities. Members regularly author resolutions for the
FMA. It also has a very strong DCMS Foundation which
can excite physicians to develop fundraising activities that
better engage not only the medical community but the
public at-large.
There are many opportunities to get involved and the
Leadership Through Mentorship program is the perfect
way to provide appropriate guidance to the physician
leaders of tomorrow.
Journal and Communications Committee update:
The physicians of the DCMS have shown overwhelming
support of the “Doctors On Call” feature in the Florida
Times-Union. Kristy Wolski, DCMS Communications
Director and Editor of Northeast Florida Medicine, has
been very efficient in reviewing and submitting these public
education pieces for publication. We are also participating in
the Times-Union feature entitled “Prime Time.” This feature
discusses medical topics of particular concern to seniors.
Please let Kristy know if you are interested in writing about
a particular medical topic. She can be reached at Kristy@
dcmsonline.org.
We have also recently emailed the membership a brief
survey regarding this journal, Northeast Florida Medicine.
Please take a few minutes to answer the questions as this
will be valuable for the committee regarding the direction
and focus of the publication in the future. DCMS is the
only county medical society in Florida that publishes a
peer-reviewed medical journal.
Please feel free to contact me directly at any time if
you are interested in contributing to the communications
of the DCMS or if you have any questions/concerns as
we continue to “help physicians care for the health of
our community.” v
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From the President’s Desk

Important Updates on DCMS Initiatives
This has been a busy year for the Duval County Medical
Society (DCMS). After guidance from many of you, we
have embarked on new initiatives that support our members and the health
of the community. I
would like to provide
an update on two major
projects, the DCMS
Leadership through
Mentorship program and the DCMS
stroke initiative.
As you are probably
aware from previous
communications, the
Leadership through
Raed Assar, MD, MBA
Mentorship initiative
2015 DCMS President
is designed to help our
medical community develop leaders and to support our
members through challenges they face in their careers in
medicine. Dr. Steven Cuffe, Professor of Psychiatry at UF,
and Dr. Uday Deshmukh, Senior Medical Director from
Florida Blue, graciously agreed to lead a task force to develop
a mentoring program that will also enhance the talent in
our medical community.
The Mentoring Task Force included Drs. Cynthia Anderson, Tra’Chella Johnson-Foy, William Palmer and Ana
Alvarez. The task force members met numerous times and
decided to pursue two approaches. There will be a curriculum-based program in association with a major university
to develop a group of DCMS physicians who would like
to undergo leadership training. Additionally, there will be
social events designed to introduce our talented physicians
and improve the social and professional communication,
sharing of ideas, trust and commitment among our members.
The first event of the Leadership through Mentorship
program took place on April 25. More than a dozen DCMS
members gathered together for an afternoon of family fun
at Latitude 360. Physicians and their spouses heard talks
from Dr. Ashley Booth Norse and Dr. Alan Harmon on
the role of leadership in their careers and the mentors that
helped them along the way. Additionally, they shared how

they became leaders within the Medical Society, the Florida
Medical Association and at their workplaces. Attendees also
heard an informative presentation by The Health Law Firm
on some of the often overlooked aspects of managing a practice, including how to handle social media and email with
patients. The talks were followed by an afternoon of family
bowling, allowing everyone to get to know each other on a
more personal level! Please stay tuned for announcements
regarding our future events!
The DCMS stroke initiative was proposed in the first
quarter of 2015 and preliminarily accepted by the DCMS
Board of Directors and Public Health Committee. This
became possible with the recent development of advanced
interventional techniques in the management of stroke and
the advent of comprehensive and primary stroke centers.
DCMS found an opportunity to enhance and lead stroke
management by improving coordination and developing
consensus among local physicians, hospital systems, and
emergency medical response providers in Northeast Florida.
I am happy to report that there is significant initial
support to proceed with further discussions and planning
for a Consensus Conference for later in 2015 to develop
a proposed program for the Northeast Florida area. This
proposed program would include physicians who lead
stroke management, the area hospitals, and emergency
response system organizations. Via its physicians, DCMS
can lead such a project that has the potential of improving
stroke management for an estimated 2,400 stroke victims
in Northeast Florida, annually.
These initiatives naturally support the mission of DCMS
to “help physicians care for the health of our community”
because stronger leaders create a stronger, more impactful
medical society. Additionally, the stroke initiative would be a
great venue to improve the management of stroke victims by
bringing awareness to available services and new guidelines.
If you are interested in participating in either initiative,
please email our Communications Coordinator, Kristy
Wolski, at kristy@dcmsonline.org and she will follow up. I
encourage you to participate. I truly believe that you receive
most when you invest time and effort into strengthening
your own community. Please do not hesitate to share your
suggestions and thank you for your support! v

Dr. Assar is Aetna’s Medical Director for North Florida. Articles or opinions provided by Dr. Assar do not necessarily reflect the views of Aetna.
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From the President’s Desk

Uday Deshmukh, MD, Raed Assar, MD and Yazan Khatib, MD pause for a photo in between
strikes at the Leadership Through Mentorship event.

Dr. Alan Harmon speaks to DCMS physicians
at the Leadership Through Mentorship event.

Pauline Rolle, MD and her family take a break from bowling to smile for the camera.

Faded Saada, MD gets ready to bowl a strike.

The event was fun for the whole family! Pictured here is Nimar, son of Fahed Saada, MD.

All smiles! Pictured here is Bryan Campbell,
DCMS Executive Vice President, and Tra’Chella Johnson Foy, MD, DCMS Vice President.
Ashwani Gupta, MD, teaches his son to bowl.
DCMS online . org

Attendees heard a presentation from Christopher Brown, attorney with The Health Law
Firm. Thank you to The Health Law Firm for
sponsoring our event!
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From the Executive Vice President’s Desk

Primum non nocere (A Plea for Politicians)
First, do no harm. This is a meaningful philosophy that is
often (incorrectly) attributed to Hippocrates. While your Hippocratic Oath does include the promise “to abstain from doing
harm,” the philosophy of Primum non nocere is meaningfully
different. It implies that before you begin an undertaking,
you must understand
that the outcome must
be to do no harm. As a
result, sometimes doing
nothing is better than
doing a thing which
will cause harm. This
philosophy is applicable
to all walks of life, not
just the medical field.
One that immediately
jumps to mind for me
is politics. One of the
most perplexing aspects
Bryan Campbell
of politics, from the
DCMS Executive Vice President
Elementary School PTA
to the U.S. Senate, is that there is a seemingly unavoidable momentum that at all times you must be doing SOMETHING.
You have been there: a meeting where there is no obvious threat
or action which needs to be taken, yet the group decides to
debate and initiate a policy or rule that seems either rushed or
short-sighted. Whether it’s a factor of a single leader pushing
a specific agenda or a matter of the group needing to justify its
existence, I know you’ve seen this happen. The result is often
ill-advised policy which actually does more harm than good.
Let’s look at the flip-side to the argument. There are legitimately times when doing nothing is the thing which can cause
harm. In these instances, you are obligated to do SOMETHING
in order to help prevent the harm… if you believe in the Primum non nocere maxim.
So how do you know which scenario you are in? Physicians
spend years in medical school and clinical training in order to
be able to make these critical determinations with patients. The
clinical expertise of a trained physician is the most important
factor in a patient’s treatment that determines the course of
action which does no harm.
Politicians don’t get this same level of training. In fact, with
term limits in effect in Florida, often lawmakers are forced to
align themselves with powerful factions before they even are
sworn into office. They sign “pledge cards” to leaders who they
will vote into leadership years into the future. The result is that
individuals can have tremendous power…enough power to do
very real harm.
That’s what happened in May when the Florida House of
Representatives shut down more than three days early over a
$5 billion budget impasse. The core issue of the budget dispute
is healthcare funding. The Senate budget included the Florida
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Health Insurance Exchange (FHIX) which would expand
Medicaid by $2.8 billion in the next fiscal year, utilizing state
regulations for Medicaid Managed Care. The Senate proposal
also includes $2.2 billion in Low Income Pool (LIP) funds
from the federal government. This money is distributed to
hospitals to help offset the cost of uncompensated care, specifically in safety net hospitals and teaching hospitals which have
legitimate reasons for being less efficient (training, population
demographics, etc).
The House budget refuses to expand Medicaid or to accept federal LIP funds. House leaders say they refuse to take
“Obamacare” money. To make matters even more complicated,
Gov. Rick Scott, once opposed to Medicaid expansion, changed
his mind in 2014 to support Medicaid expansion. However,
just weeks ago he changed his mind again to say he is opposed
to the expansion. He’s also suing the federal government for
the release of the LIP funds.
The Centers for Medicare and Medicaid Services (CMS)
have refused to expand the LIP program in Florida without
the expansion of Medicaid. A Navigant Health study of
Florida’s hospitals shows that, in actuality, both sources of
income will be needed to care for Florida’s uninsured and
underinsured populations.
The issue is of critical importance in Northeast Florida. UF
Health Jacksonville stands to lose $95 million from its budget
if the LIP funds are not renewed. Hospital CEO Russ Armistead has stated in several news reports that if the funding is
not received, the hospital will be forced to close or dramatically
reduce services within six months.
What’s good for UF Health Jacksonville is good for the entire
Northeast Florida Medical community. UF Health is the only
Level One trauma center in the region. If the hospital were to
close, those 1.2 million ambulatory visits, 90,000 emergency
room visits, 35,000 admissions and 4,000 serious trauma
cases, many of which are uncompensated, would go to other
facilities in town. We would also stand to lose the 360 medical
residencies at UF Health.
The closure would have a dramatic impact on the Jacksonville
economy as well. UF Health is home to more than 5,000 jobs
and is the largest minority employer in the city.
One would hope that each of the parties involved in this
political mess would understand Primum non nocere, but their
actions don’t seem to reflect that knowledge. Choosing not to
take care of these patients will cause harm. Choosing not to
support our safety net hospitals will cause harm. Forcing taxpayers to face higher hospital costs and insurance premiums to
cover higher uncompensated care will cause harm.
As the special session gets underway, I hope our leaders will
choose to believe that they, too, are charged with Primum non
nocere, and that they will work together on a compromise to
ensure they are, in fact, doing no harm. v
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Guest Editorial

Pediatric Oncology in Northeast Florida
I am very honored to help create the first ever issue of
Northeast Florida Medicine devoted to pediatric oncology.
For many people, their first reaction to the topic is one of
overwhelming sadness. I often hear from other physicians,
“I could never do that. How can you stand it?” Without
a doubt, a childhood
diagnosis of cancer is
a terrible situation and
one that evokes tremendous anxiety, fear,
and stress in the lives
of children, parents,
and their families. Yet,
cancer therapies have
improved dramatically
over the last ten years
with cure rates that
exceed those for most
Cynthia Anderson, MD
Guest Editor
adult malignancies.

increasing attention is being paid to this critical topic to
help them transition into adulthood.

According to the American Cancer Society, every year
approximately 14,000 children are diagnosed with cancer
at an average age of six years old. Although cancer remains
the leading cause of death for children of any disease,
close to 90 percent of all cases are cured with more than
400,000 survivors of childhood cancer alive in the United
States annually. The most common diagnoses are leukemia,
brain tumors, and Hodgkins lymphoma.

Our continuing medical education article comes from
Drs. Corey Hobbs and Michael Olson on the topic of
Wilms tumor. Over the last ten years, an improvement
in the ability to subclassify each case’s risk of relapse has
allowed for the development of better risk-adaptive strategies for treatment.

Over the last ten years, we have continued to see breakthroughs in treatment options for many diagnoses. In 2015,
we have already seen the Food and Drug Administration’s
approval of dinutuximab for the treatment of high risk
neuroblastoma. As a monoclonal antibody, it furthers
the hope of bringing the new era of immunotherapy to
children with cancer.
This issue highlights much of the great pediatric oncology
work being done here in Jacksonville.
Drs. Eric Sandler and Paul Pitel highlight the issues
facing adult survivors of pediatric cancer including the
incidence and spectrum of late side effects and options for
treatment. As more patients are cured of their diagnoses,

DCMS online . org

Drs. Julie Bradley, Ronny Rotondo, and Daniel Indelicato highlight the curative role of radiation therapy in
the management of common pediatric brain tumors. The
availability of proton radiation therapy for children with
brain tumors gives hope to treating patients with successful
cure rates, while minimizing long-term side effects.
My article discusses the impact of a pediatric cancer
diagnosis on each family member and highlights characteristics of families that handle the period more successfully.
Inherent family dynamics and each individual’s ability to
handle stress play a critical role during treatment.
Dr. Daniel Robie discusses the incidence, workup, and
management options for patients diagnosed with thyroid
cancer including surgical and radiation therapy. With
high cure rates, it is critical to balance the success of each
treatment option with its long-term side effects.

Finally, Dr. Scott Bradfield addresses the topic of adolescent and young adult (AYA) oncology. Patients diagnosed
with cancer between the ages of 15-30 years old have a
different spectrum of issues related to their diagnoses than
younger patients. By focusing on the AYA patients separately, we have become more astute at addressing topics
specific to their physical and psychological needs.
This issue of Northeast Florida Medicine will give the
reader a new appreciation of the pediatric oncology world
and its broad range of diagnoses, treatment options, and
issues specific to this area of medicine. For me, it has been
one of the most rewarding aspects of my career. I have
grown to respect the patients, their families, and providers
of childhood cancer enormously and feel tremendously
proud and humbled to be a part of the team. v
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Residents’ Corner: Naval Hospital

Naval Hospital Jacksonville’s Family Medicine Residency Program
By Lt. Jason Pesqueira, MD, Naval Hospital Jacksonville

Naval Hospital (NH) Jacksonville is home to the Navy’s
earliest and one of its largest family medicine residencies. In
1963, NH Jacksonville was one of the first in the country to
offer a general practice residency training program. The residency program was completely restructured in 1969—due to
the family practice movement—and transitioned to a family
practice residency program. NH Jacksonville’s program started
with 24 resident positions per year, and has since grown to
39 (13 per year group).
NH Jacksonville’s residency program has received numerous
honors, including the 2015 and 2014 Outstanding Achievement in Scholarly Activity Award from the Uniformed Services
Academy of Family Physicians, the 2013 Excellence in Teaching
Award, and the 2011 Family Medicine Clinical Site of the
Year Award from the Uniformed Services University of the
Health Sciences. The program was recently ranked in the top
two in Florida by the Florida Academy of Family Physicians.
NH Jacksonville’s Family Medicine Residency Program’s
research has been noticed on a national level, with multiple
publications in medical journals. New curriculum innovations include research workshops, a scholarly activity point
system, and the appointment of both a faculty research
coordinator and a resident coordinator. In-house analysis
revealed an increase in research and participation by residents
after these interventions. Each June, the program hosts its
annual research symposium in collaboration with the family
medicine residency programs at Mayo Clinic and St. Vincent’s
HealthCare. In March, four NH Jacksonville physicians presented their research topics (acupuncture, back pain, child
obesity, and psychiatry screening) at the Uniformed Services
Academy of Family Physicians annual meeting.
NH Jacksonville recently expanded its simulation training.
Residents and other providers now have the opportunity to
practice numerous skills and procedures in multiple scenarios.
The training makes use of high-tech computer-operated and
non-computer operated mannequins. These hands-on clinical
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experiences better prepare residents for a wider range of real
clinical encounters.
The Family Medicine Residency Program is a three-year
program, accredited by the Accreditation Council for Graduate
Medical Education. The curriculum for residents includes
rotations in internal medicine, emergency medicine, pediatrics, obstetrics/gynecology, surgery, orthopedics, dermatology,
urology, ophthalmology, otolaryngology, geriatrics, cardiology,
medical intensive care, neonatal intensive care, psychiatry,
neurology, community medicine, radiology, and various
sub-specialty electives. To broaden experience, residents crosstrain in the intensive care unit, emergency room, and pediatric
wards at UF Health and Wolfson Children’s Hospital.
Residency program graduates have additional opportunities
to further their education through study in fellowships. Available programs include geriatric medicine, sports medicine,
obstetrics, and aerospace medicine. As a training hospital,
NH Jacksonville also hosts rotations of medical students from
the Uniformed Services University of the Health Sciences,
providing residents the opportunity to mentor the next generation of physicians.
After the first year, residents have the opportunity to pursue
operational medicine as a general medical officer on ships,
aviation units, or with the Marines. They also have the opportunity to pursue training in flight or undersea medicine.
Upon completion of the three-year Family Medicine Residency Program, graduates are assigned to a duty station and
join the fleet as medical officers.
NH Jacksonville’s priority since its founding in 1941 is to
heal the nation’s heroes and their families. The command is
comprised of the Navy’s third largest hospital and five branch
health clinics across Florida and Georgia. There are 70,000
active and retired sailors, soldiers, Marines, airmen, guardsmen
and their families enrolled with a Medical Home Port team
at one of its facilities. To find out more, visit the command
website at www.med.navy.mil/sites/navalhospitaljax. v
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Residents’ Corner: Naval Hospital
JACKSONVILLE, FL.
(March 26, 2015) –
Lt. Craig Thomas, Naval
Hospital (NH) Jacksonville’s
family medicine red team,
examines Rebecca Haase’s ear
during a routine visit. NH
Jacksonville’s priority since
its founding in 1941 is to
heal the nation’s heroes and
their families. The command
is comprised of the Navy’s
third largest hospital and five
branch health clinics across
Florida and Georgia — with
70,000 patients enrolled to
a Medical Home Port team
at one of its facilities. (U.S.
Navy photo by Jacob Sippel,
Naval Hospital Jacksonville
Public Affairs/Released).

JACKSONVILLE, FL. (March 26, 2015) – Naval Hospital (NH) Jacksonville family medicine residency program members Lt. Christopher Weber (left),
Ensign Utsav Patwardhan (medical student), Lt. Timothy Algiers, and Lt.
Jason Pesqueira assess injection sites during simulation training. NH Jacksonville’s program has received numerous honors, including 2015 and 2014
Outstanding Achievement in Scholarly Activity Awards from the Uniformed
Services Academy of Family Physicians; and 2013 Excellence in Teaching
Award and 2011 Family Medicine Clinical Site of the Year Award from the
Uniformed Services University of the Health Sciences. (U.S. Navy photo by
Jacob Sippel, Naval Hospital Jacksonville Public Affairs/Released).
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JACKSONVILLE, FL. (March 26, 2015) – Lt. Daniel Kuckel (left) and
Lt. Jason Pesqueira perform a lumbar puncture on an infant mannequin
during simulation training. Naval Hospital Jacksonville is home to an
award-winning family medicine residency program. (U.S. Navy photo
by Jacob Sippel, Naval Hospital Jacksonville Public Affairs/Released).
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Letter from the Copy Editor

To Our Readers:
I have been the Copy Editor for the Northeast Florida Medicine Journal for only a few
months, working with Kristy Wolski, the Managing Editor. I have had the opportunity
to learn more about the ever-changing and demanding field of medicine, its ups and
downs, and tragedies and triumphs with each issue.
I was drawn to this issue, Pediatric Oncology, from a personal standpoint.
Let me take you back a decade…
I was a seventh grader in geography class when I got the news. I was a big sister for
the second time, this time to a brother. Sitting through classes that day, I was picturing
what his future held, as he would grow up with two sisters. Of course, we would have
him play dolls and tea parties with us, but we were tomboys too – tree houses, hunting
and mud pies weren’t out of the scene.
Later that evening, our world was turned upside down – based on a single x-ray. The
nurse on staff questioned his breathing and was persistent with doctors until the x-ray
was ordered. It revealed a smoky mass in his tiny ribcage. The doctors got a second
opinion. Their response was an immediate life-flight to a larger care facility in Fargo,
North Dakota. Less than 12 hours old, he took his first flight – setting us up for a
string of atypical childhood firsts.

Cole Bethel, 1 month old, while undergoing
1st round of Chemotherapy

After a few days of observation, the smoky mass was determined to be a tumor. A biopsy ensued. From that day forward, my
family received little blessings of “right place, right time.” While his biopsy slide was sent to the lab and labs across the nation, we
waited. It didn’t take long as Dr. Nathan Kobrinsky, MD happened to be one of the doctors to view his slide. He knew immediately
what it was, asked to speak to my parents and then broke the news. My brother was diagnosed with Stage 2 Neuroblastoma cancer.
Chemotherapy and radiation treatments would start the following day.
The month went by quickly, with ups and downs. My baby brother was finally cleared to go home for the first time shortly
before the Christmas holiday. Over the next few months, he endured four rounds of chemotherapy, two rounds of radiation
and then another, final surgery. The doctors successfully removed the tumor.
Without the support of friends and family, the wonderful care of all the nurses, flight staff, lab technicians and the handful
of doctors we worked with throughout the process, the outcome may have been much worse. My family has been very thankful
every year as test results continue to come back negative – my brother has been cancer-free for 15 years.
The technology to fight this horrible disease has become more advanced in the years since. My brother continues to meet
other patients (in treatment or remission), passing along a shoulder to lean on or gentle words of encouragement. He has
become friends with many people nationwide and has participated in a handful of fundraisers to bring more awareness to
Pediatric Oncology. I am proud to have a brother as a survivor and wanted to provide you, our readers, with a story of hope
and perseverance in this ever-changing field. v
Thank you,
Carrie Bethel
Copy Editor, E&M Consulting, Inc.
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Patient Page

Most Common Forms of Pediatric Cancer

Cancer affects only about 14 of every 100,000
children in the United States each year.
CANCERS MOST
COMMON IN CHILDREN:
Leukemia
Lymphoma
Brain Cancer
As kids enter the teen years, there
is an increase in the incidence of
osteosarcoma (bone cancer).

TREATMENT

COPING WITH CANCER

The treatment of cancer in children
can include chemotherapy (the use
of medical drugs to kill cancer cells),
radiation (the use of radiant energy to
kill cancer cells), and surgery (to remove
cancerous cells or tumors). The type of
treatment needed depends on the type
and severity of cancer and the child’s age.
Kids with certain types of cancer may
receive bone marrow transplants.

When possible, older kids should
be involved with their own cancer
treatment. Facts about the specific
type of cancer and its effects should be
explained in language suitable for the
child’s age. However, when cancer affects
younger children — toddlers and those
under age 4 — simply telling them that
they are “sick” and need “medicine” to
get better is often enough explanation.
For all age groups, the goal is to prevent
fear and misunderstanding. v

This information was provided by KidsHealth®, one of the largest resources online for medically reviewed health information written for parents, kids,
and teens. For more articles like this, visit KidsHealth.org or TeensHealth.org. © 1995- 2015 . The Nemours Foundation/KidsHealth®. All rights reserved.

DCMS online . org

Northeast Florida Medicine Vol. 66, No. 2 2015 15

Pediatric Oncology

Management of Adult Survivors of Pediatric Cancer
By Eric Sandler, MD and Paul Pitel, MD
Abstract: An increasing number of children diagnosed with cancer

are now being cured of their disease. In fact, it is estimated that there
will be over 300,000 adult survivors of pediatric cancer in the US by
the year 2020. Although cured of their cancer, these survivors continue to be at risk for late effects of their cancer and its treatment. These
late effects include organ toxicity, accelerated aging of effected tissues,
neuropsychological sequelae and increased risk of secondary malignancy. A large literature base has shown that screening for late effects and
early intervention results in reduced morbidity and mortality in these
patients. As survivors will be transitioning into the adult primary
care arena, it is important that their physicians have the proper
knowledge to appropriately recognize and manage these late effects of
treatment. This review summarizes much of the literature concerning
the needs of adult survivors of childhood cancer and will hopefully
serve as a starting point for physicians caring for these patients.

Introduction
Approximately 15,000 children up to 21 years of age will
develop cancer in 2014.1 Fortunately, due to incredible advances
made in the last 40 years, most of these children, approximately
80 percent, will be cured of their cancer.2 This means that
by 2020, there will be more than 300,000 childhood cancer
survivors in the United States and one of every 300 young
adults will be a cancer survivor.3 However, with an increasing
number of cancer survivors, comes an increased awareness
that those cured of their cancer are still at risk of experiencing
physical and neuro-psychological late effects which will impact
their health and quality of life for many years to come. This
risk will likely increase over time and may amplify the expected
aging process.4 Late effects may include organ damage as a
consequence of the intensive therapies received, physical, mental
or emotional developmental challenges secondary to their tumor
and treatment, increased risk of lifestyle-associated illness, and
an increased risk of second malignancies or late recurrences of
primary cancers.5,6
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Over the last few years, several large studies of childhood
cancer survivors have estimated that a substantial proportion
of these survivors will experience late effect consequences
of their cancer. In the Children’s Cancer Survivor Study
(CCSS) it was reported that greater than 60 percent of
adult survivors will have at least one reported late effect,
with 30-40 percent experiencing severe or life threatening
late effects.7 In another study conducted by the St. Jude
Cancer Survivorship program, the authors report that by
age 45, up to 80 percent of survivors will have a serious and
potentially life-threatening health condition.8 Other groups
report a large number of survivors will experience learning
difficulties impacting their ability to fulfill their potential.9,10
A significant body of literature has now shown that the
morbidity and mortality of many of these late effects can be
decreased or prevented by evidence-based screening, early
recognition and early intervention.11 While it is imperative
that we work diligently to decrease the risk of late effects, it
is also important to provide appropriate survivorship care
for these patients. Providing such care requires a patient and
a healthcare team that is knowledgeable about the potential
side effects, screening guidelines and recognized interventions.
Providing this care is further complicated by the impact of the
transition of young adults to the adult health care system12
and to the new needs and responsibilities of adulthood.

Late Effects
Outlining the specific end-organ toxicities, risk factors, and
optimal screening for pediatric oncology long-term followup patients is far beyond the scope of this review. In brief,
the pertinent variables include the nature of the malignancy,
specifics of any surgery required, the nature, dose and duration
of chemotherapy administered, the child’s age at diagnosis,
gender, radiation dose and field. In short, simple guidelines
are essentially impossible. Fortunately, appropriate guidelines
are readily available.
The Children’s Oncology Group has an online,
updated and detailed guide that is readily available at
www.survivorshipguidelines.org.13 This document; “Long-Term
Follow-Up Guidelines for Survivors of Childhood, Adolescent,
and Young Adult Cancer,” is well organized, thoroughly referenced,
and defines such issues as the potential late effects, risk factors,
highest risk factors, recommended periodic evaluation, and
health counseling considerations for specific chemotherapeutic
drug classes, as well as radiation doses and fields.
DCMS online . org
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A brief review of organ system-specific concerns is
outlined below:

Cardiac:
Cardiac dysfunction is closely linked to the total cumulative
doses of anthracycline-class drugs including daunomycin,
doxorubicin, idarubicin and mitoxantrone. Toxicities can
include arrhythmias and cardiomyopathy. The cardiac
toxicity may be so severe as to necessitate subsequent cardiac
transplant. This is among the most concerning late effects. The
risk of cardiomyopathy is affected by cumulative dose, age of
exposure to the drug, gender (worse in females), and exposure
to mediastinal radiation.14 Monitoring of cardiac function and
dose limitation during treatment should limit the incidence
of toxicity. However, due to poorly understood individual
variation in toxicity, life-long screening is recommended.15
Radiation therapy, which includes the heart within the
field, is common in diseases such as Hodgkin’s lymphoma
of the mediastinum, and can add to the cumulative risk.
In addition, it may cause its own potential toxicities.
Premature atherosclerosis, cardiac valvular disease, and
restrictive pericarditis have all been well reported late
effects. Adult survivors will require ongoing monitoring
with echocardiograms and EKG’s in addition to a thorough
history and physical exam. Several studies have shown that
early identification and treatment of cardiac changes does
decrease the severity and progression of treatment related
heart disease.16

Pulmonary:
Pulmonary toxicity can be caused by surgery (lung resection,
chest wall surgery), chemotherapy, and radiation involving
the lung fields. Bleomycin and busulfan are associated with
pulmonary fibrosis, while use of nitrosureas can result in a
chronic pneumonitis. Chest irradiation is often administered
in patients with Hodgkin’s lymphoma, Wilms tumor and
other tumors with pulmonary metastases, along with chest
wall tumors such as Ewings sarcoma of the ribs. Radiationinduced pulmonary fibrosis is associated with higher doses
and larger fields of radiation, and this may occur despite the
most careful planning of treatment fields. A careful history and
physical exam annually will usually identify potential toxicity.

Renal:
Nephrotoxicity is associated with the specific chemotherapy
agents cisplatin, carboplatin, methotrexate and ifosfamide.
It may be further complicated by the supportive care agents
used during treatment of cancer, such as aminoglycosides
and amphotericin B. Glomerular toxicity, renal insufficiency,
hypertension and tubular dysfunction are all reported.
Flank radiation, which encompasses the kidney, can also
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cause dysfunction. Bladder damage from metabolites of
ifosfamide and cyclophosphamide can result in long-term
bladder dysfunction, bladder fibrosis and an increased risk of
secondary bladder cancer. Annual urinanalysis and metabolic
panels are recommended for patients who have received any
of the above mentioned therapies.

Hearing and vision:
Both acute and long-term progressive hearing loss can
be seen after treatment with cisplatin or carboplatin. High
frequency hearing loss is most common, with hearing losses in
lower frequency being seen in more severe cases. Radiation in
doses > 30 Gy to the cranium/ear region may also be ototoxic
and hearing loss is additive to those seen with chemotherapy.
Radiation to the eyes, optic tracts or occipital lobe can all
cause significant visual defects. Prolonged use of steroids, as
in some children with brain tumors and leukemia, can also
result in cataract formation.

Endocrine:
Endocrinopathies are common late effects in children treated
for brain and head and neck tumors. These endocrinopathies
may include pituitary dysfunction, leading to secondary
endocrinopathies, or primary toxicity to thyroid, adrenal
and gonadal function. In addition, the alkylating agents,
busulfan, cyclophosphamide, ifosfamide, melphalan, and
procarbazine, may lead to direct gonadal damage with resulting
hypogonadism or infertility. Radiation to the hypothalamic
pituitary axis can also cause centrally-mediated delayed
puberty and hypoganadism. Radiation to the testes and
ovaries is associated with infertility as well. A careful history
and physical exam is essential and should be coupled with
hormonal testing, as appropriate, to the treatment received.
Many endocrinopathies are not apparent early after treatment
but can occur many years later. Fertility is a particularly complex
issue as well. For many post-pubertal boys, pre-treatment
sperm banking is offered and egg retrieval technology is
rapidly improving.17 However, early menopause in women and
infertility are significant concerns for young adult survivors
and should be discussed with patients as part of routine care.

Musculoskeletal:
Corticosteriod use is common in children treated for
leukemia and lymphomas and can result in an increased risk
of osteopenia and osteoporosis. Bone density monitoring,
and early intervention if required, is now standard in posttherapy protocols. Avascular necrosis is being recognized with
increasing frequency in those patients treated with high doses
of steroids as well, and may be a siginificant cause of impaired
function in adult survivors.18 Radiation involving bone can
lead to reduced/uneven growth, hypoplasia, and fibrosis.
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Recurrence of tumor and secondary malignancies:
Perhaps the most concerning problems seen in adult
survivors of childhood cancer are those of late disease and
secondary malignancies as a result of treatment.19 The risk of
secondary malignancies increases over time from treatment,
with an incidence up to 20 percent by 30 years from diagnosis.
In general, no specific screening is recommended with the
exception of initiation of annual mammography at age 25
in women who have received mantle irradiation, and annual
blood counts in those exposed to anthracyclines. However,
all patients should have careful history and physical exam
with a low threshold for further evaluation of abnormalities.

Neuro-psychological:
Adult survivors of childhood cancer often will have longterm cognitive, psychological and social effects from their
therapy, which can dramatically impact overall quality of
life.20 Although there is an increasing body of literature on
this subject, much of it is based on small numbers of patients
and changing treatment paradigms such that interpretations
and recommendations for specific groups of patients are not
always available. This is particularly true for children treated
for leukemia and brain tumors.21 These consequences are often
related to CNS-directed therapies in children with leukemia
and especially those children with brain tumors.22 For brain
tumors, the age of the child when treated, type of and location
of the tumor itself, surgical interventions, chemotherapy
given and, particularly, radiation therapy (dose-dependent)
to the CNS may introduce significant damage. In addition,
issues such as endocrinopathies, changes in body image,
depression, long periods of time missing school and lack of
age-appropriate social interactions may contribute to these
problems. Deficits have included global decreases in IQ, as well
as specific deficits in short and long-term memory, visual-spatial
functioning, expressive language, fine motor skills, attention
and concentration.23 For example, in several studies of young
children with a history of acute lymphoblastic leukemia, use
of intrathecal and higher dose systemic methotrexate has
resulted in IQ deficits even in those children who were not
exposed to irradiation.24 These adult survivors of childhood
leukemias and brain tumors have been found to be less likely
to attend college, be fully employed and to be married than
age matched controls.25
Pediatric oncologists have become increasingly aware of these
consequences and their teams strive to provide appropriate
educational and social interactions during cancer treatment.
Efforts to modify therapy to reduce some of these late effects
have centered around reductions in the use of radiation therapy
in children with leukemia and young children with brain
tumors, as well as more targeted approaches to RT, such as
IMRT and the use of proton therapy. It is hoped that these
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changes in therapy will decrease exposure of the normal brain
to significant radiation exposure. Although mitigating these
outcomes, this has not completely prevented them. Thus
adult survivors of pediatric cancer must be carefully screened
for depression, fatigue, and social isolation as young adults.26
For those young adults entering post-secondary education,
it is incumbent on educators and health care providers to
appropriately screen for subtle learning disabilities which could
result in patients not being able to achieve their full potential.
This information must be shared with school staff to provide
appropriate disability support for these young adults.27

Models of follow-up care
The Institute of Medicine in their 2003 publication,
“Childhood Cancer Survivorship: Improving Care and
Quality of Life” and the 2006 report “From Cancer Patient
to Cancer Survivor: Lost in Transition,” clearly point out
that adult survivors of pediatric cancer are a vulnerable
population with very special health care needs.28,29 It is also
important to stress that young adults are at a particularly
vulnerable stage of life with transition to independence,
achievement of educational goals, the establishment of
intimate relationships and a period of increased risk taking
behavior. The Institute of Medicine and others have provided
recommendations which include:
1. All cancer survivors must be provided with both
treatment summaries and late effect care plans as they
transition out of oncology care (pediatric oncology
care in adolescents and young adults).
2. Late effects prevention and treatment must be added
to healthcare provider educational curriculums.
3. All providers of care to cancer survivors should educate themselves on the late effects of cancer care and
provide appropriate screening and intervention to
identify and manage those complications.
4. Insurance providers must cover evidence based screenings appropriate to the cancer treatment received by
the patients.
5. All providers should use appropriate evidence based
guidelines and assessment tools.
6. Counseling on maintaining a healthy lifestyle and
addressing psychosocial needs must be included in
follow-up care.
7. Models of care for cancer survivors must include
care navigation.
Fortunately, through the work of the Children’s Oncology
Group, the American Society of Pediatric Oncology nurses
and others, well documented and evidence based guidelines
for long-term management of pediatric cancer survivors
DCMS online . org
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are now available and, if used appropriately, will result in
better long-term health outcomes for childhood cancer
survivors.30,31 Depending on the healthcare community,
multiple models of long-term follow-up care have been
suggested. All require health care providers who understand
the complex needs of the pediatric cancer survivor and can
provide appropriate preventative healthcare, psychosocial
support and help with navigation of a complex health care
system.32-34 These include:
1. Ongoing care by healthcare providers who have expertise specifically in cancer late effects and can screen
and refer for needed intervention.
2. Transition programs with expertise in the issues related
to transition to adult care for young adults with complex medical problems.
3. Primary care models which provide navigation
specifically for young adult survivors of childhood
cancer and provide all recommended screenings and
treatment for these young adults, with the oncologist
acting as a consultant.
Much work is ongoing to provide further recommendations
on the best practices for development of such models
in communities.

Conclusion
Although the list of potential toxicities and morbidities of
pediatric cancer therapy can be intimidating, the risks must
be kept in perspective. Without these treatments, few of these
individuals would live into adulthood. New treatments, more
targeted to the cancer cells and with less co-morbidities, are
rapidly being developed, and current treatments are constantly
being modified to reduce the risks, where possible, for future
patients. In addition, risk groups are being refined so that
we can deliver the right treatment intensity to each patient.
With more and more pediatric cancer patients being cured
of their disease, it is imperative that appropriate monitoring
and follow-up are offered to all survivors. v
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The Curative Role of Radiation in
Common Pediatric Brain Tumors
By Julie A. Bradley, MD, Ronny Rotondo, MD, Daniel Indelicato, MD
Abstract: Although rare, pediatric brain tumors affect hundreds of

children and families every year. Radiation therapy is employed in the
treatment of many of these tumors. For tumors such as ependymoma
and medulloblastoma, radiation therapy decreases the likelihood of a
recurrence following surgery. For other tumors, like craniopharyngiomas, radiation therapy is often used as definitive treatment, offering
higher control rates and fewer toxicities than surgical resection
alone. Surgery remains the mainstay of treatment for most low-grade
gliomas. Radiation therapy can be used as definitive treatment for
unresectable tumors, adjuvant treatment for recurrent tumors, or
salvage treatment for tumors that have progressed after surgery and
chemotherapy. Like surgery and chemotherapy, radiation therapy
carries a risk of long-term side effects that require lifelong monitoring.
Advances in radiation treatment technology are being utilized to
diminish these potential late toxicities and improve the therapeutic
ratio of radiotherapy.

Introduction
One of the three main treatments of tumors, radiation
therapy is a powerful tool alongside surgery and chemotherapy. The target of the radiation beam is primarily the DNA
and other intracellular components of tumors. As tumor cells
develop, their internal repair mechanisms are compromised
because of rapid proliferation compared to normal cells. This
dysfunction in tumor cell repair results in greater destruction
of tumor cells, compared to normal cells from the radiation
beam. When a tumor is treated with a protracted course of
fractionated radiotherapy, which delivers a relatively small
amount of radiation daily, normal cells along the radiation
beam’s path have time to repair any DNA damage between
treatment administrations. In contrast, tumor cells cannot
perform this repair with the same efficiency because of their
mutated state. This differential in damage repair is one of the
fundamentals of radiobiology.

It is estimated that 4,000 children and adolescents were
diagnosed with central nervous system (CNS) tumors in
2014 in the United States.1 Most of these tumors are sporadic,
developing in those without a family history or other risk
factors. Even very young children can be affected and their
risk of side effects is even higher than their older pediatric
counterparts. While cure is a primary goal in the treatment of
these tumors, both efficacy and toxicity must be considered.
Particularly in children with many years of life ahead of them,
quality of life and preservation of function are vital.
To this end, tumor targeting and control of the radiation
dose distribution have undergone significant improvements
over the past several decades. Computed tomography (CT)based planning is standard-of-care in the United States, which
allows for the individualization of each radiation treatment plan
for each patient’s anatomy and tumor extent. Other imaging
modalities, such as magnetic resonance imaging (MRI), are
routinely fused to enhance target delineation. When delivering radiation, linear accelerators are the most commonly
used treatment delivery systems in the United States.2 They
provide a range of low to high photon energies to reach both
superficial and deep tumors. Immobilization, patient or tumor
motion, and target accuracy must be rigorously assessed for
each patient to reduce the chance of a marginal miss. Daily
image guidance is often employed to ensure accuracy and
precision. Advances in treatment delivery techniques, such
as intensity-modulated radiation therapy (IMRT), have
resulted in the ability to conform the high dose to the target

Figure 1:

Dose distribution for a right temperoparietal lowgrade glioma treated with (A) intensity-modulated
radiation therapy compared to (B) proton therapy.
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with a steep decline in the dose to adjacent uninvolved critical
structures (Figure 1A). More than a decade of experience with
this technique now exists. To further confine the radiation
dose to the tumor, other highly conformal modalities, such
as proton therapy, are increasingly utilized in children and
teenagers. Due to its properties as a particle, a proton radiation
beam deposits its dose at a specified depth based on its energy,
thereby eliminating the dose beyond the tumor (Figure 1B). In
contrast, with photons, the radiation dose is deposited along
the exit path of the beam beyond the tumor. Developing tissue
is particularly sensitive to radiation, and a reduction in any
dose not actively contributing to eradicating the tumor offers
a benefit, particularly in the pediatric population.

Ependymoma
Ependymomas comprise nearly 10 percent of CNS tumors
in the pediatric population, with approximately 200 cases
per year in the United States.3 In children, the peak age at
occurrence is 5 years old, and these tumors more commonly
develop in the brain than the spine. Of those in the brain, twothirds develop in the infratentorium, usually along the fourth
ventricle. Brainstem invasion can occur. Surgical resection is
the initial step in management, and is both diagnostic and
therapeutic. The importance of gross total resection (GTR) on
local control and survival is well-established. In a prospective
non-randomized study of 153 pediatric patients, Merchant
et al reported a seven-year event-free survival rate of 77.3
percent with GTR versus 34.2 percent with near total or
subtotal resection (p<0.001).4 Overall survival was similarly
compromised when GTR could not be achieved, yielding an
88 percent versus 52.4 percent rate (p<0.001). All patients
in this study received focal radiotherapy to the tumor and/
or tumor bed, the majority receiving a radiation dose of 59.4
Gray (Gy). In this study, the use of chemotherapy before
radiation therapy actually portended an inferior outcome,
likely due to the risk of progression prior to radiation therapy
(the seven-year event-free survival rate was 48.7 percent with
chemotherapy versus 75.9 percent without; p=0.008). An
open cooperative group study by the Children’s Oncology
Group (study ACNS 0831) is investigating the role of adjuvant vincristine, cisplatin, etoposide, and cyclophosphamide
following GTR and radiation therapy.
Historically, the radiation target included the entire
neuraxis using craniospinal irradiation (CSI). After further
understanding of recurrence patterns, most of which are
local, the radiation field decreased in volume to the tumor
bed, including all of the surfaces with which the tumor was
in initial contact. Retrospective data support the recommen-

22 Vol. 66, No. 2 2015 Northeast Florida Medicine

dation for postoperative radiotherapy, including after GTR.
In 2005, Rogers et al reported on 45 patients with posterior
fossa ependymoma, 71 percent of whom had undergone a
GTR.5 Approximately one-third of these patients received
focal postoperative radiotherapy. The 10-year local control rate
was 50 percent with GTR alone and 100 percent with GTR,
followed by radiation therapy (p= 0.018). Timmerman et al
conducted a prospective study of 34 patients less than 3 years
old with anaplastic ependymoma.6 Treatment was divided
between surgery only, surgery followed by radiation therapy,
or radiation therapy as salvage treatment after a recurrence.
All patients received chemotherapy. Twenty-one children
died because of disease recurrence. Thirteen patients did not
receive radiotherapy, and only three of them survived. Owing
to such findings, and despite a patient’s young age, radiation
therapy is not routinely omitted in infants and toddlers with
ependymoma, even after GTR and treatment with chemotherapy. ACNS 1021 is exploring whether radiotherapy can
be omitted in grade 2 supratentorial ependymomas.

Medulloblastoma
Unlike ependymoma, CSI continues as the standard of care
for treatment of medulloblastoma because of its high risk for
neuraxis dissemination. This histology significantly benefits
from trimodality therapy (surgery, postoperative radiation
therapy, and adjuvant chemotherapy). Approximately 500 cases
of medulloblastoma occur annually in the United States, with
the peak age of occurrence at 5 to 9 years.7 Medulloblastoma
comprises approximately 15-20 percent of pediatric primary
CNS tumors.8 Surgical resection is first performed, and yields
diagnostic value, in addition to its therapeutic role. The extent
of surgical resection may also be pivotal in the treatment of
medulloblastoma where < 90 percent resection or >1.5 cm2 of
residual tumor results in an increased risk of recurrence, with a
five-year event-free survival rate of 78 percent versus 54 percent.9
Radiation therapy typically begins a month after surgery,
accompanied by concurrent chemotherapy. A landmark study
demonstrated that a lower CSI dose does not compromise
the effectiveness of the treatments, provided chemotherapy is
administered concurrently.10, 11 The craniospinal dose ranges
from 23.4 Gy to 36 Gy, and includes the entire brain and
the entire spinal canal to the thecal sac. Additional radiation
treatments are then delivered to either the entire posterior
fossa or the tumor bed for a total dose of approximately 54
Gy. It is important to minimize delays or missed treatments
during the course of radiotherapy, particularly for patients
with medulloblastoma. When more than 50 days elapse from
the first day of radiation to the last, both event-free survival
and overall survival decline, compared to patients treated in
fewer than 50 days.12
DCMS online . org
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For patients younger than 3 years old, toxicity from extensive radiotherapy in such a sensitive population is of great
concern. Multiple studies have evaluated eliminating radiotherapy in this population of medulloblastoma patients, or
delivering chemotherapy before radiotherapy to allow more
time for normal tissue development. Some data suggest outcomes are comparable for young children with GTR treated
with adjuvant chemotherapy alone.13,14 Nevertheless, most
oncologists favor the latter approach and deliver CSI after
one to two years of chemotherapy. Duffner et al reported no
difference in outcomes when chemotherapy was administered
after surgery and radiation therapy was delayed in young children with M0 disease and GTR.15 Hartsell et al,16 however,
found an increasing risk of disease progression throughout
the craniospinal axis corresponding to a longer duration of
chemotherapy. The actuarial failure rate in the children ≤ 3
years old was approximately 23 percent, and of all patients
who progressed on chemotherapy, 50 percent were successfully
salvaged with CSI.
The Children’s Oncology Group currently has open protocols
to de-intensify therapy for children with low-risk medulloblastoma by reducing the CSI dose to 18 Gy (ACNS 0331), and
intensifing therapy for those with high-risk disease through
the addition of chemotherapy agents, including concurrent
carboplatin and isotretinoin maintenance therapy (ACNS
0332).17 New risk stratification based on molecular subtyping
offers an opportunity for further therapeutic refinement. This
new approach stems from recent data focusing on the genetic
heterogeneity of medulloblastomas, establishing four primary
subtypes based on differences in transcriptome (WNT, SHH,
Group 3, Group 4).18 The subtypes also vary by predilection
for, and site of, recurrence. Investigations to tailor therapy
according to subtype are in development, with decreased or
increased intensity of treatment and location to which that
treatment is focused.

Craniopharyngioma
Craniopharyngiomas are benign tumors that develop in
the suprasellar region, most commonly diagnosed in children
ages 5 to 14. They comprise five percent of pediatric brain
tumors.8 With this tumor, overall outcomes are not driven by
the extent of surgical resection. Diagnosis can be made from
the characteristic radiographic appearance of solid and cystic
components with calcification if biopsy carries a high risk of
morbidity (Figure 2). Any aggressive surgery can result in
increased toxicity, most frequently diabetes insipidus, without
any benefit in tumor control.19,20 Therefore, a maximal safe
resection is the surgical goal. In some cases, if the risks of
surgery are estimated to be high, radiotherapy can be used
definitively as the sole treatment modality.
Winkfield et al reported on 79 pediatric patients with
craniopharyngioma treated from 1976 to 2003.21 43 patients
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Figure 2:

Radiographic image
of craniopharyngioma
on (A) magnetic
resonance imaging
(note the cystic
components) and
(B) computed
tomography (note
the calcifications).

were treated with limited surgical intervention (one with
GTR, 24 with subtotal resection, and 18 with cyst aspiration) and adjuvant radiotherapy, and 36 with surgery alone.
Radiation therapy was delivered using a variety of photon
techniques, including fractionated stereotactic radiotherapy,
coronal arc therapy, 3-dimensional conformal radiotherapy,
and intensity-modulated radiation therapy. For the entire
cohort, the local control rate was 74 percent at five years and
69 percent at 10 years. The 10-year local control rate was
higher at 84 percent in the patients treated with combined
surgery and radiotherapy.
Radiation therapy is most often delivered with an external beam to a dose of 54 Gy. The cystic components
of the tumor can swell during the course of radiation. If
the tumor is not monitored, an increase in cyst dimensions could push part of the tumor out of the high-dose
radiation field, risking a decline in treatment efficacy.22
Therefore, the tumor is monitored with weekly MRI. If
the cyst approaches the edge of the high-dose region, the
treatment must be replanned to open the radiation field
in that area. Chemotherapy has not shown benefit in the
treatment of craniopharyngioma.23

Low-grade glioma
Multiple histologies are classified under the category of
low-grade glioma, including astrocytoma, oligodendroglioma, and mixed oligoastrocytoma. All are classified as
World Health Organization grade 1 or grade 2. Low-grade
gliomas are the most common CNS tumor in children.
The age at peak incidence can vary with histology. If the
tumor is resectable, surgery is usually the primary treatment
modality. Following GTR, adjuvant therapy is typically not
necessary unless the surgery is for recurrent disease. Some
low-grade gliomas develop in eloquent areas of the brain and
surgical resection carries a high risk of morbidity. Treatment
options then include chemotherapy, often with vincristine
and carboplatin, or radiation therapy.
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A radiation dose in the range of 50.4 Gy to 54 Gy is required
to treat low-grade gliomas. Merchant et al4 reported on 78
pediatric patients treated with radiotherapy for low-grade
glioma. No patient underwent a GTR prior to radiotherapy
(no biopsy, n=13; biopsy, n=30; and subtotal resection; n=
35). The five-year event-free survival rate was 87.4 percent.
The 10-year event-free survival rate was 74.3 percent and
the 10-year overall survival rate was 95.9 percent. The fiveyear progression-free survival rate with chemotherapy alone
ranges from 35 percent to 61percent.24-26 A recent report
from the Surveillance, Epidemiology, and End Results
(SEER) database of 4,040 children with low-grade glioma
has demonstrated a 20-year overall survival rate of 87 percent, with a 20-year cumulative incidence of death owing to
glioma of 12 percent.27 In this study, radiation therapy was
a negative prognostic factor for survival. The SEER database
does not provide further details to explore the etiology of the
negative association with radiation, but it most likely arises
from selection bias. Furthermore, this study highlights the
possible lifelong morbidity and treatment-related mortality
in these highly curable brain tumors. With all interventions,
minimizing side effects is a top priority.

In a review of children with medulloblastoma treated with
conventional radiotherapy with a median follow-up of 15.4
years, Christopherson et al report 39 percent with ≥ grade 2
hearing loss, 10 percent with cerebrovascular accident, and
24 percent with endocrine abnormalities.35 Cosmetic sequela,
such as permanent alopecia or facial bone asymmetry, can
also affect these young children. Second tumors or malignancies can also develop in the radiation field decades after
radiation therapy.36, 37

Proton therapy
Proton therapy is a promising approach to mitigating acute
and late toxicities from radiation therapy by eliminating excess
low to moderate radiation dose, reducing the dose to critical
structures, and decreasing the integral body dose (Figure 3).
Proton therapy has been available in the United States for
more than 50 years in a few locations, but has become more
widespread over the past decade. Despite the limited long-term
follow-up and patient population available for studies in proton
therapy, dosimetric investigations and early clinical results have
supported its efficacy and exhibited reductions in toxicity.

Radiotherapy toxicities
There is a potential for both acute and late side effects
from radiation therapy for pediatric brain tumors. The side
effect profile differs depending on the radiation dose, use
of chemotherapy, extent of baseline symptoms, and tumor
location (e.g., in an eloquent region of the brain or near
the periphery). Acute side effects can include fatigue and
symptoms of increased intracranial pressure (ICP) such as
headaches, nausea, and emesis. Dexamethasone can be used
to manage signs or symptoms of increased ICP. Patients with
tumors near the periphery of the brain parenchyma can
experience erythema and desquamation of the skin, along
with alopecia. These symptoms are typically temporary and
manageable. Late effects are of greater concern, especially in
young patients expected to live for many decades. In a study
of 29 pediatric patients treated with photon radiation for
low-grade glioma, with a median follow-up of 17.8 years,
65 percent developed ≥ grade 3 late toxicity.28 At 10 or
more years after completing radiation therapy, 30 percent
developed a significant cognitive disability and 14 percent
succumbed to treatment-related complications. Neurocognitive dysfunction, including difficulty with processing speed,
memory, and concentration, as well as a decline in IQ, can
irreversibly develop over time.29-31 There is a small risk of brain
or brainstem necrosis, which could be life-threatening.4,32-34
Decline in vision, hearing, and neuroendocrine function
can gradually develop and lead to lasting deficits. There is a
risk of radiation-induced vasculopathy, precipitating a stroke.
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Figure 3:

Comparison of dose distribution for treatment of
medulloblastoma with craniospinal irradiation using
either (A) photons or (B) protons. Note the elimination
of exit dose through all of the structures anterior to the
vertebral bodies with proton radiation.
In 2013, 722 pediatric patients were treated with proton
therapy at 11 centers in the United States.38 Overall, 57
percent were less than 10-years-old and nearly half required
daily anesthesia for radiotherapy delivery. The three types of
tumors most commonly treated consisted of medulloblastoma,
ependymoma, and low-grade glioma. Most of the patients were
treated at three academic institutions, with the University of
Florida Proton Therapy Institute in Jacksonville treating the
most in the country, as it has done consistently for four years.
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Looking ahead, the National Institutes of Health recently
funded the Pediatric Proton Consortium Registry (PPCR).
The goals of this registry are to capture patterns of care, acute
and late effects, and patterns of follow-up for pediatric patients
treated with proton therapy across the United States. The
PPCR collects demographic and clinical data to systematically
evaluate clinical outcomes after proton therapy, comparing it
to conventional radiation.

Summary
Radiation therapy plays a significant role in the cure of common pediatric brain tumors. It serves as the definitive treatment
for craniopharyngiomas, an essential adjuvant treatment for
ependymoma and medulloblastoma, and a treatment alternative
as definitive, adjuvant, or salvage treatment of low-grade gliomas. Without radiation therapy, efficacy can be compromised
and toxicity compounded. As cure rates increase, treatment side
effects become increasingly important. Toxicity from radiation
therapy may not manifest for years or decades. Recent promising
advancements in radiation technology may allow us to further
minimize the radiation dose to surrounding healthy structures
while maintaining high cure rates. v
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The Impact of Pediatric Cancer on Families
By Cynthia Anderson, MD

Introduction
Pediatric cancer is, without a doubt, one of the most
challenging stressors a family can experience. It is estimated that approximately 15,000 new cases of cancer were
diagnosed in 2014 in children and adolescents between the
ages of birth-19 years in the United States.1 In addition, as
of 2010, it is projected that there are more than 375,000
survivors of pediatric malignancies living in the U.S.2 While
great advances have been made in the treatment of pediatric
malignancies, much work still remains on addressing its
initial and lingering impact.
Research on the ways and degrees to which a pediatric cancer
diagnosis affects families show the results to be highly variable.
For some patients and families, the impact is relatively minimal,
while for others it is a tremendously disruptive event. Factors
that play a role include extent of the illness and likelihood for
a good outcome, presence of other family stressors, parental
dynamic, level and structure of family support, and overall
experience with the healthcare system, either with prior family
illnesses or the current cancer diagnosis.1
In addition, a pediatric malignancy can have different
impacts within the family on the patient, the parents, and
siblings. Thus, ongoing research has sought to understand
this impact both on each family member individually and
as a whole.

Impact on the Pediatric Patient
While a cancer diagnosis is stressful in nature, research
has shown it can elicit a highly variable response in the
pediatric patient: from social and emotional distress and
maladjustment, to personal growth and ultimate resilience.3
Sources of distress include painful procedures, side effects
during treatment, time away from friends and social
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activities, hospitalizations, and the uncertainty of cure.4
The variability in the response for children diagnosed
with cancer has led to research on factors associated with
each outcome.
Several studies have highlighted the family environment
on patient distress. Pediatric cancer patients who are raised
in high conflict families have been shown to exhibit more
difficulties with adjustment and internalizing their vulnerabilities.5,6 In contrast, children of families with less frequent
conflict, open expression and dialogue, and a nurturing
atmosphere, more often exhibit resilience.5,7 Unfortunately,
even in the best of families, a cancer diagnosis has been
shown to be disruptive to the traditional dynamic, making
it important to screen families for signs of distress not
only at the time of diagnosis, but throughout the process.
In an important study on child adjustment to pediatric
cancer, Robinson et al examined several factors including
patient age, gender, health status, and severity of treatment.2 Families with a child diagnosed with cancer were
compared with matched pair families of otherwise healthy
children. Their results showed that children below the age
of ten were more vulnerable to distress than older children,
particularly if the father was also struggling with distress.2
Older children were less affected by parental distress as
they relied more on their peer networks for support.
Males were also more affected by perception of a father’s
stress and more likely to internalize their feelings in this
situation. Children of both genders and all age levels were
not as affected by maternal stress levels. Most importantly,
for every category analyzed, results consistently showed
the impact of any stressor was mitigated in families with
a cohesive structure and positive family environment.2

Impact on Parents
At the time of diagnosis, parents of children with cancer
are reported to experience higher levels of anxiety, depression,
and loneliness compared to children diagnosed with other
acute and chronic illnesses.8 Other common symptoms
include shock, rumination, difficulty coping, and sense of
loss of control.9 Symptoms often appear more pronounced
in mothers, who are reported to have more difficulty internalizing their emotions compared to fathers.10 Fathers, in
contrast, appear more affected by perceptions of their children
internalizing their symptoms and feelings.2 In additions,
higher stress reactions are seen in parents with less formal
education and in a lower socioeconomic status.10
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Acute symptoms tend to lessen after the initial shock of
diagnosis and as treatments continue. Throughout the journey,
parents report wanting to remain strong and optimistic for
their child, despite balancing the internal stressors they are
experiencing.11 Typically, distress patterns decrease in intensity
as the length of time since diagnosis increases8; however, several
factors appear predictive of both better and poorer parental
adjustment during the journey.
According to the National Cancer Institute’s statement on
Pediatric Supportive Care, parents are more likely to exhibit
better short and long term resilience if they:11-13
• Are employed
• In a supportive environment with regards to friends,
family, and the medical care team
• Have lower levels of parental stress
• Have a positive view of their children
• Have an optimistic expectation of treatment outcomes
In contrast, poorer adjustment is more likely if the parents:
•
•
•
•
•

Experience feelings of helplessness, uncertainty, and anxiety
Have limited social support
Have negative interactions with the healthcare team
View their child’s quality of life negatively
Have low expectations for a positive outcome

As children transition from treatment into maintenance
and follow-up, acute levels of stress typically begin to decline.
Although the initial high quantity of support may begin to
wane, it remains important for parents to feel stability in the
quality and availability of support throughout the process.
Studies have shown that approximately one third of families will experience long-term stress and that in one in five
families at least one parent meets criteria for post-traumatic
stress disorder.12

Impact on Siblings
The effect of a cancer diagnosis on a sibling can be mixed.
On one hand, siblings may experience a stronger sense of
closeness as the family works together through diagnosis,
treatment, and survivorship. In contrast, they may also be
at higher risk for increased levels of anxiety, fear of death,
loneliness, and feelings of separation.14 In large part, these
experiences are affected by the age of the sibling at the time.
Sadly, up to 50 percent of siblings can exhibit signs of
post-traumatic stress disorder after the experience.14 In addition,
interactions with family members can be negative, particularly if
they fear the loss of the affected sibling or feel a sense of lack of
attention from others. Factors likely to impact a sibling negatively
include younger age of the affected patient, extended duration
of patient treatment, and death of the sibling.15
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Siblings may also participate in the treatment process by
serving as donors for an allogeneic bone marrow transplant.
Although this gives them an opportunity to participate in the
care of their sibling, some studies have shown higher anxiety
and lower self-esteem after the process. In contrast, those
who were unable to serve as donors have been found to be at
greater risk of struggling in academics.16

Improving Outcomes for
Patients and Their Families
In the face of growing data on the impact of a pediatric
cancer diagnosis on patients and their families, pediatric
cancer centers now routinely integrate ancillary support
services into the overall care program for all patients. Social
workers, psychologists, physical therapists, nutritionists, and
oncology patient educators are commonly present and meet
with families throughout the process.
Also, community based support programs and national
organizations have played important roles to extend support
beyond the clinical setting. Several important programs
exist to help patients and families as they are going through
treatment. These include:
• Camp Boggy Creek – A year-round medical camp
organized for children who have been diagnosed with
cancer. www.campboggycreek.org
• American Cancer Society – An organization which
provides literature for parents and family members
on their website and can help link parents to local
support resources. www.cancer.org
• Pediatric Brain Tumor Foundation – The world’s largest fundraiser for pediatric brain tumors and provides
informational support to help parents throughout the
journey. www.curethekids.org
• Leukemia and Lymphoma Society – An organization
that links families facing similar diagnoses and provides both online and telephone support to families
and patients. www.lls.org
It remains important to continue emotional and psychological support to patients and families after treatment has
concluded. Improving the transition of both the patient
and their family into survivorship has been a growing
area of research in pediatric oncology. Subsequent formal
guidelines have been created to inform patients, families,
and primary care physicians about late effects of treatment.
The latest versions are available through the Children’s Oncology Group guidelines at www.surviorshipguidelines.org.

DCMS online . org

Pediatric Oncology

Conclusion: Future Directions
As strides in oncologic treatments continue to improve cure
and survival outcomes for pediatric cancer patients, so too
must growing attention be paid to the impact these diagnoses
have on patients and families. Growing resources are being
devoted for support services throughout the journey from
diagnosis to treatment and beyond. Current data show great
heterogeneity in the degree of distress displayed by both the
patients and their families, much of it relating to the internal
family dynamic that already existed. In addition, the degree
of impact varies between mothers, fathers, and siblings, and
varies from time of diagnosis to the end of treatment.
While efforts thus far to help families through the
journey have been helpful, areas of improvement remain.
More robust guidelines are needed for helping families
maintain a helpful support network at school and in their
communities. Additional professional resources are needed
to guide families that are prone to high conflict. Guidelines
are needed for the medical community to help screen longterm cancer survivors for signs of prolonged distress and
develop appropriate interventions. Pediatric cancer diagnoses
are inherently stressful events that can disrupt any family
dynamic. Resources must be devoted to help identify and
mitigate the disruption and improve the odds of long-term
success for both the patient and their families. v
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Pediatric Thyroid Cancer
By Daniel K. Robie, MD, FACS
Abstract: Thyroid cancer in children and adolescents occurs far

less frequently than in adults, but is more locally advanced and has
a higher incidence of distant metastases at presentation. Risk factors
for more aggressive disease are age, specifically young children (<10
years of age), radiation associated tumors, the solid or sclerosing
histologic variant and the RET/PTC3 gene rearrangement.
Thorough examination, neck ultrasound and whole body scanning
with radioiodine are essential to define the extent of disease. Total
thyroidectomy with central lymph node dissection, followed by
RAI (radioactive iodine) therapy, is the treatment of choice, with
more extended formal lymphatic dissection required for those with
palpable or ultrasound (US) identified lymphadenopathy. Surgical
complications can be reduced in the hands of experienced surgeons
and with parathyroid autotransplantation, when appropriate. RAI
carries short and long term risks associated with size of dose and
accumulative dose. Close surveillance and long term follow-up are
critical due to the high incidence of local and systemic recurrence.
Paradoxically, despite more advanced disease at presentation and high
incidence of recurrence, childhood thyroid cancer has a long term
survival over 90-95%.1

Introduction
The purpose of this article is to provide the clinician with
the knowledge necessary to reach an informed clinical decision supported by the existing body of literature in the care
of the child and adolescent with thyroid cancer. However,
great difference of opinion continues to exist on almost every
facet of care delivery. These controversies will be individually
addressed, though some bias of the author is acknowledged
when recommendations are given on individual case scenarios
at the end of the manuscript. For this the author hopes to be
absolved in the reader’s mind of any misrepresentation, for
none is intended. To facilitate understanding of the article
the following are provided for clarity; the term childhood
refers to both children and young adults (up to age 21-25),
both of which are often included in published series of pediatric thyroid cancer; differentiated thyroid cancer (DTC)
comprises the vast majority of childhood thyroid cancer
and is the primary focus of this review; medullary thyroid
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cancer (MTC) is briefly reviewed in a separate paragraph;
several review articles are used as references – the reader is
encouraged to refer to these for references to the original
supportive scientific publications.

Incidence and Risk Factors
Thyroid cancer is rare in childhood accounting for only
three percent of all solid tumor malignancies in children
and two percent of all thyroid cancer cases regardless of
age.1,2 However, whereas DTC in preputeral children
accounts for only one percent of solid tumors in this age
group, this rises to seven percent in adolescents and female predominance becomes more pronounced.2 Annual
incidence rates are approximately 1/1,000,000 prior to
puberty, rising to 30/1,000,000 in adolescent girls and
6/1,000,000 in adolescent boys.3 The predominant histologic variant of DTC is papillary (PTC), accounting
for 80 percent of tumors, with follicular (FTC) making
up 20 percent.1 Significant variants of PTC include the
follicular variant, the diffuse sclerosing variant and the
solid variant, the latter two being associated with increased
aggressiveness.2,4 The classic papillary histology is found in
older children, but the solid variant is more common in
children less than 10 years of age.5 The association between
radiation exposure and DTC is well known and includes
both external radiation exposure and internally absorbed
radio-iodide exposure.6 First reported by Winship and
Rosvall in 1961, this association resulted in preventing
further use of radiation to treat common pediatric benign
diseases.3 More recently the Chernobyl disaster in 1986
again demonstrated radiation as a direct cause of DTC.
Incidence rates in nearby contaminated areas increased
to 6.2/1000, with the majority being the aggressive solid
variant of PTC.4 The relatively iodine deficient population,
with resultant increased thyroid absorption of ingested RAI
in the contaminated areas, was felt to be a contributing
factor as well. The increased risk of a second malignant neoplasm (SMN) in childhood cancer survivors is well known.
Standardized incidence rates (observed over expected) for
thyroid cancers following treatment for leukemia, hodgkins
lymphoma and non-hodgkin’s lymphoma were 18.8, 52.5
and 40.4 respectively in a review of 16,540 patients from
13 international tumor registries.7 A review of childhood
cancer survivors from the Childhood Cancer Survivor Study
(CCSS) also found excess incidence of thyroid cancers
among 14,054 patients.8 Furthermore researchers were
able to associate radiation exposure to the occurrence of
SMNs in this cohort at a relative risk of 2.5 and noted an
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increasing risk with doses up to 20-29 Gy. Interestingly,
they found no association between chemotherapy exposure and thyroid cancer. Thyroid cancer is also associated
with diffuse lymphocystic thyroiditis, goiter, Gardner’s
syndrome, Cowden disease, Werner’s syndrome and
Carney’s complex.5,6,9

consideration for lobectomy in the young child at increased
risk.11 All other FNA findings mentioned warrant surgery. A
complete laboratory evaluation including TFTs (TSH, T3,
T4), thyroid associated autoantibodies and calcitonin should
be obtained, but the role of RAI scanning to assess the nodule
is of unclear value in children.

Molecular Genetics

Staging and Risk Stratification

A comprehensive review of this topic is provided by
Yamashita and Saenko.5 The genetic basis for DTC in
childhood thyroid cancer is now well established. Gene
rearrangements predominate with the RET proto-oncogene
in juxtaposition to various partner genes such as RET/PTC1
or 3. The tyrosine kinase activity of the proteins coded for
by this gene rearrangement transduce signals that lead to
stimulation of thyroid follicular cell proliferation, survival
and inhibited differentiation.5 Of particular note is the
association of RET/PTC3 with the solid variant of PTC,
a short latency period, increased aggressiveness, increased
frequency in younger children and radiation-induction of the
tumor. In contrast to adult thyroid cancers, point mutations
(RAS, BRAF, GNAS genes) are rare (<20 percent of cases
with TP53 mutation predominant) and are found mostly
in FTC.10 The rarity of point mutations in children versus
adults is explained in part by the longer latency period of
mutation associated thyroid cancer and the developmental
state of the thyroid in the child, in comparison to the mature
gland of the adult.5

A critical balance exists between trying to aggressively treat
the malignancy to achieve cure, while avoiding over-treating
with attendant increased morbidity of the treatment itself
when no additional benefit is realized by the patient. This is
particularly true with pediatric thyroid cancer where surgery
and radiation therapy have significant short and long-term
associated morbidities but the cancer rarely causes mortality.
Thus stratifying patients based on risk for disease recurrence
or progression is essential. The TNM (tumor size, node disease, distant metastases) system, the DeGroot classification
(Class 1 – tumor confined intra-thyroid, Class 2 – cervical
lymph node metastases, Class 3 – extra-thyroid extension of
the primary, Class 4 – distant metastases) and the MACIS
system (distant metastases, patient age, completeness of resection, local invasion and tumor size) are all predictors for
risk of recurrent disease. Kuo reported a series of 77 pediatric
patients and found the DeGroot classification superior to the
TNM system in predicting outcome.14 In particular, the study
found five cases of recurrent disease staged as low risk by the
TNM system versus no patients with DeGroot 1 or 2 classifications. The presence of gross invasion, DeGroot 3 disease,
was a significant predictor of local recurrence in a group of
105 patients reported by Robie and colleagues (p<.0001).15
Wada and associates found that the presence of nodal metastases detected clinically or by US/CT was predictive of local
or distant recurrence (p<.001).16 The MACIS scoring system
was originally designed to predict survival risk in adults with
PTC with a score above 8 predictive of mortality at 20 years
of 27 percent.4 Powers used the MACIS system in a group
of 48 children stratified between those with aggressive PTC
(11) and indolent PTC (37) and found a cutoff score of 4
useful in predicting recurrent or persistent disease.17

Presentation and Diagnosis
The most common presentation is an isolated thyroid
nodule. The potential that the nodule harbors a malignancy is
roughly 20 percent, which is significantly less than the historic
30-50 percent rate found in studies from the radiation era.11 US
and fine needle aspiration (FNA) have become the mainstays
in evaluating thyroid nodules in children.1 US characteristics
suggestive of malignancy include indistinct margins, internal
calcifications and variable echo-texture.12 In addition, the value
of US in detecting occult nodal metastases in the neck was
clearly shown by Stulak, and directly led to more extensive
nodal dissection in 40.5 percent and 42.9 percent of initial and
reoperative patients.13 FNA, often US guided, is dependent on
a skilled technician and experienced pathologist to optimize
accuracy. Findings on FNA are most often categorized as one of
the following; benign, indeterminate (includes inadequate and
nondiagnostic), suspicious, malignant, follicular or Hurthle
cell. Though controversy does exist, the best approach for
indeterminate findings, especially in a child < 10 years of age,
is lobectomy with completion thyroidectomy based on final
pathology.4,11 Benign findings on FNA should be approached
with caution and require close follow-up of the nodule, with
32 Vol. 66, No. 2 2015 Northeast Florida Medicine

From the basis of these reports one can conclude that
tumor characteristics on a macro level exist that can aid in
stratifying children with DTC into low and high risk categories for disease recurrence. As previously mentioned, young
patient age (<10 years) and aggressive histology should affect
risk assignment, as both are associated with more aggressive
disease. In addition, radiation-induced tumors have higher
risk of recurrent disease. Spinelli and colleagues found that
among a group of 56 children with DTC, recurrence was 33.5
percent in the 22 patients from Belarus, exposed to radiation
from the Chernobyl nuclear disaster, versus 3 percent in 37
patients without radiation exposure (p<.0001).18 Demidchik
DCMS online . org
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also noted a high recurrence rate of 27.6 percent in a group
of 740 pediatric patients from Belarus.19

encasement. Finally, the expertise of the thyroid surgeon is
critical to realize optimal results.1,4

Treatment:

Role of Radiation Therapy

Role of Surgery
Reported tumor and patient characteristics at presentation
that encourage a more aggressive surgical approach to DTC
in children include a high incidence of multifocality (30-66
percent), gross tumor invasion/extra-thyroidal extension (up to
47 percent), nodal metastases (33-80 percent), distant metastases (5-25 percent) and young patient age (<10-16 years).9,20-26
An understanding of the pattern of lymphatic spread of DTC
has now been well established with the central compartment
(Level VI) nodal basin most commonly involved, followed by
lateral compartment (Levels III, IV) and, least commonly, the
posterior triangle or mediastinal nodal areas (Levels V, VII).26-28
Most centers currently advocate total thyroidectomy with, at
a minimum, central compartment dissection, although the
type of surgical procedure (total versus lobectomy only) has
not been consistently shown as a significant factor in DFS
(disease free survival). A recent report by Handkiewicz-Junak
on 235 children with DTC showed that total thyroidectomy
significantly decreased the incidence of tumor bed recurrence
(p<.001) and inadequate nodal dissection (berry picking versus
MRND) was predictive of nodal recurrence (p=0.02).21
In contrast, based on increased surgical morbidity with
aggressive surgical intervention, a lesser approach with thyroid lobectomy of the affected side only has been proposed.29
Massimino studied the impact of radical (total thyroidectomy
and MRND) and conservative (lobectomy and selective lymph
node dissection) among 42 patients with DTC and found no
significant difference in PFS (progression free survival). The
study also noted a very high incidence of surgical morbidity
in the radically treated group (30 percent permanent hypoparathyroidism, 10 percent RLN injury). Furthermore, they
discount the significance of microscopic subclinical disease
in either the opposite lobe or cervical nodes and advocate
postoperative TSH suppression only without RAI therapy.
The reported incidence of permanent hypoparathyroidism
ranges from 0-32 percent and for recurrent laryngeal nerve
injury 0-40 percent.4,21,27,30,32,33 In a large series (n=215) treated
for DTC over a 68 year period, Hay showed a marked decline
in complications rates, reporting no permanent hypoparathyroidism and one RLN injury in the most recent 27 cases,
despite an aggressive surgical approach.32 Hallwirth in a series
of 18 patients reported no incidence of permanent hypoparathyrodism and three (17 percent) in whom the nerve was
deliberately sacrificed due to tumor encasement.33 Accepted
adjuncts to reduce the incidence of surgical complications
include autotransplantation of visibly ischemic parathyroid
tissue and avoiding sacrifice of the RLN, despite tumor
DCMS online . org

Postoperative radioactive iodine (RAI) therapy is given to
ablate residual disease and thyroid tissue in the thyroid bed,
cervical nodal disease and as primary treatment of distant
metastatic disease. Dosing is most commonly determined
by the amount of residual cervical disease (thyroid bed or
nodal) or the presence of distant metastases as determined by
postoperative whole body scan (WBS). In addition, thyroglobulin (Tg) levels can guide dosing decisions. Iodine-131 is
given as a fixed dose based on the amount of disease (thyroid
bed/remnant ablation 30-100mCi, nodal disease 100-200
mCi, multiple pulmonary metastases 175-200mCi), though
dosimetry-guided techniques, body surface area or weightbased dosing can be used.1
Hematologic toxicity, second malignant neoplasms (GI
tract, bladder, breast, salivary gland, leukemia), xerostomia,
sialadenitis and infertility have been reported with RAI therapy.4,34-36 Pregnancy is to be avoided within one year of RAI
use. Radiation induced pulmonary fibrosis in the presence
of extensive pulmonary disease with high Iodine-131 activity
retention rarely occurs.4,37,38 Total doses should be limited
with general guidelines favoring approximately 500mCi in
children and 800mCi in adolescents.4,38 Caution should be
exercised as accumulative dose increases, while attempting to
achieve complete remission in partial responders.
Chow and associates in a series of 56 patients without distant metastases at presentation, found improvement in local
recurrence free survival at 10 years with RAI (72 versus 86.5%,
p=.04).39 Their criteria for RAI therapy included all tumors
> 1cm, extra-thyroidal extension, residual neck disease on
WBS, nodal or distant disease. A direct correlation with the
amount of residual disease, in the absence of nodal or distant
metastases at presentation, and response to RAI has been
clearly demonstrated.40,41 Correlation was also found between
the amount of disease at presentation and the number of RAI
treatments needed to achieve remission.42 In the presence of
pulmonary metastases, RAI achieved complete response in 47
percent of 112 patients pooled from nine published studies.37
La Quaglia reported on 83 patients with pulmonary metastases
from 15 treatment centers and found progression-free survival
of 76 percent at five years and 66 percent at 10 years, and 100
percent overall survival.43 A 2013 report by Reiners on 100
Chernobyl-exposed Belarus children with pulmonary metastases
noted a 46 percent complete response to RAI.44 Furthermore,
Reiners noted that in 18 partial responders, 10 years post RAI
therapy, a continued yearly decline in Tg levels was noted with
no progressive lung disease or cases of pulmonary fibrosis.44
Though final recommendations for RAI use in childhood
DTC vary, current practice is to treat all with RAI with
Northeast Florida Medicine Vol. 66, No. 2 2015 33
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initial dose based on amount of disease at presentation and
accumulative dose based on response.4,35,45 As previously
discussed, children stratified as ‘high-risk’ warrant aggressive
therapy that includes RAI.

Suppression and
other Adjuvant Therapy
Thyroid hormone suppression therapy is indicated in all
children with DTC following initial surgical therapy. The
goal is to suppress TSH production levels (<0.1 uU/ml
or lower) guided by the patient’s extent of disease. When
complete response (no detectable disease) is achieved,
suppression can be relaxed (goal TSH <.5uU/ml). Potential
adverse effect on bone density has been raised. Additional
therapeutic options including external beam radiation,
aggressive resection of adjacent organs (trachea, esophagus,
larynx), radiofrequency thermal ablation and cytotoxic
chemotherapy (cis-platinum, adriamycin, taxol-based
regimens), at most, have a limited role in palliation.4

Surveillance
Detecting persistent or recurrent disease requires close
and long-term follow-up. Physical examination of the neck,
neck US, WBS and measurement of Tg levels are the mainstays for detecting disease. Scans are obtained following a
four to six week period of thyroid hormone deprivation or
after recombinant rhTSH administration. The latter avoids
the period of hypothyroidism often poorly tolerated by the
patient. Tg levels are obtained at baseline and following
rhTSH stimulation. Concomitant measurement of Anti-Tg
levels is required since they can falsely elevate measured Tg
levels. A thorough multifaceted approach to monitoring for
recurrence is provided by Rachmiel and includes testing every
three months for two years and then at gradually increasing
intervals.44 A comprehensive review of follow-up of DTC in
children is provided by Dinauer and Francis.11 They emphasize
the importance of negative whole body scans as indicative of
remission and caution against over-emphasis on Tg elevation
alone post-therapy. Treating for the latter alone may lead to
over-treatment and excessive RAI dose accumulation.11

Medullary Thyroid Cancer
Patients presenting with sporadic MTC (rare in children)
almost always have metastatic disease (nodal and/or distant)
and cannot be cured, though long-term survival can occur
following treatment. Surgery is the mainstay of treatment and
curative intent, in the absence of metastatic disease, requires
a total thyroidectomy and level VI nodal dissection.6 The
key for improving survival is either to detect the disease in
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those at risk in advance of palpable disease or to optimally
remove the thyroid prior to disease occurrence. The latter is
possible only in previously identified kindreds with hereditary
MTC (usually MEN2 syndromes versus familial MTC).
Genetic testing of these families detects the specific RET
proto-oncogene mutation responsible for MTC and allows for
prophylactic total thyroidectomy at an early age (< 6mths of
age, <5yrs, <10yrs) based on the specific mutated codons.1,46
Thus, surgery occurs at a time when C-cell hyperplasia has
not yet advanced to MTC and is curative.
After surgery for clinical MTC, patients are followed
with calcitonin levels and CEA levels at 3-6 mth intervals
and imaged if recurrent disease is suspected. Adjuvant
therapeutic options for recurrent/persistent disease include
external beam radiation, chemotherapy and recently Vandetanib, a RET kinase inhibitor.1

Case Scenarios
Case 1: 9 year old boy with 1.5cm thyroid nodule positive
for PTC undergoes lobectomy with Level VI dissection, is
node negative and has no distant metastases. Based on age
alone, patient is in a high risk group. In addition, there exists
a high risk of multifocality (30-66%) in the residual thyroid.
Standard approach is completion thyroidectomy, followed
by diagnostic WBS and then 30mCi RAI therapy. Standard
monitoring for recurrence and additional RAI treatments
as needed to maximum of approximately 500mCi.
Case 2: 17 year old boy with history of Hodgkin’s lymphoma
in early childhood presents with hoarseness, a 3cm thyroid
nodule positive for PTC and palpable level III nodes on the
ipsilateral side, no distant metastases. Given this patient’s
radiation exposure from prior cancer treatment also places
him in a high risk group. Metastatic disease is assumed present
in the palpable cervical nodes as is extrathyroidal extension.
Current most accepted treatment is total thyroidectomy
with preservation of the encased RLN preferred, level VI
nodal dissection and level II, III and IV and possible V nodal
dissection (a formal MRND) on the ipsilateral side, followed
by diagnostic WBS and then high dose (100-200mCi) RAI
therapy with additional doses till remission is achieved. Close
monitoring is especially important given this patient’s risk of
local and distant recurrence and additional RAI treatments
to achieve complete response, if possible.
Case 3: 15 year old girl presents with a 2cm PTC in the
right thyroid lobe, no palpable or US identified enlarged
nodes, and multiple bilateral pulmonary metastases. The
likelihood of achieving remission in this patient is approximately 50 percent. Treatment is total thyroidectomy with
level VI node dissection, followed by high dose (175-200mCi)
RAI therapy. Total accumulative RAI dose should not exceed
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800mCi. Long-term stable persistent disease is very possible
and survival over 90-95 percent, despite the extent of disease
at presentation.

Conclusion
DTC in childhood presents with both a high incidence of
nodal and distant metastases. Following multimodality treatment, 35-40 percent will experience recurrence (most in thyroid
bed or cervical nodes), but overall survival is in excess of 90-95
percent.1 Treatment decisions should be based on risk factors,
extent of disease at presentation, need for close multimodality
post-therapy testing and response to treatment. Complications
of treatment include hypoparathyroidism, RLN injury, local
and systemic toxicities due to RAI therapy and the induction
of SMNs and are important considerations when determining
surgical approach and total accumulative RAI dose given.
Successful treatment of MTC hinges on identifying those at
risk and performing a prophylactic total thyroidectomy prior
to disease occurrence. v

References
1.

Rapkin L, Pashankar F. Management of thyroid carcinoma in children and young adults. J Pediatr Hematol
Oncol. 2012;34:S39-S46.

2.

Dinauer CA, Breuer C, Rivkees SA. Differentiated
thyroid cancer in children: diagnosis and management.
Curr Opin Oncol. 2008;20:59-65.

9.

Papendieck P, Gruneiro-Papendieck L, Venara M, “et
al”. Differentiated thyroid cancinoma: presentation
and follow-up in children and adolescents. J Pediatr
Endocr Met. 2011;24:743-748.

10. Gingalewski CA, Newman KD. Seminars: Controversies in the management of pediatric thyroid malignancy.
J Surg Oncol. 2006;94:748-752.
11. Dinauer C, Francis GL. Thyroid cancer in children.
Endocrinol Metab Clin N Am 207;36;779-806.
12. James EM, Charboneau JW, Hay ID. The thyroid. In:
Rumack CM, Wilson SR, Charborneau JW, editors.
Diagnostic ultrasound, vol 1 St. Louis (MO): Mosby
Year Book 1991;507-523.
13. Stulak JM, Grant CS, Farley DR, “et al”. Value of
preoperative ultrasonography in the surgical management of initial and reoperative papillary thyroid
cancer. Arch Surg. 2006;141:489-496.
14. Kuo SF, Chao TC, Hsueh C, “et al”. Prognosis and
risk stratification in young papillary thyroid carcinoma
patients. Endocrine J. 2008;55:269-275.
15. Robie DK, Welch Dinauer C, Tuttle RM, “et al”. The
impact of initial surgical management on outcome in
young patients with differentiated thyroid cancer. J Ped
Surg 1998;33:1134-1140.
16. Wada N, Sugino K, Mimura T, “et al”. Treatment
strategy of papillary thyroid carcinoma in children and
adolescents: Clinical significance of the initial nodal
manifestation. Ann Surg Oncol. 2009;16:3442-3449.

3.

Vasko V, Bauer AJ, Tuttle RM, “et al”. Papillary and
follicular thyroid cancers in children. Endocr Dev.
2997;10:140-172.

4.

Thompson GB, Hay ID. Current strategies for
surgical management and adjuvant treatment of
childhood papillary thyroid carcinoma. World J Surg.
2004;28:1187-1198.

5.

Yamashita S, Saenko V. Mechanisms of disease: Molecular genetics of childhood thyroid cancers. Nature
Clinical Practice – Endocrinology and Metabolism.
2007;3:422-429.

6.

La Quaglia M, Telander RL. Differentiated and medullary thyroid cancer in childhood and adolescence. J Ped
Surg. 2007;6:42-49.

19. 19 - Demidchik YE, Demidchik EP, Reiners C, “et
al”. Comprehensive clinical assessment of 740 cases of
surgically treated thyroid cancer in children of Belarus.
Ann Surg. 2006;243:525-532.

7.

Maule M, Scelo G, Pastore G, “et al”. Risk of second
malignant neoplasms after childhood leukemia and
lymphoma: An international study. J Natl Cancer Inst.
2007;99:790-800.

20. Park S, Jeong JS, Ryu HR, “et al”. Differentiated
thyroid carcinoma of children and adolescents: 27-year
experience in the Yonsie university health system. J
Korean Med. 2013;28:693-699.

8.

Davies SM. Subsequent malignant neoplasms in
survivors of childhood cancer: Childhood cancer
survivor study (CCSS) studies. Pediatr Blood Cancer.
2007;48:727-730.

21. Handkiewicz-Junak D, Wloch J, Roskosz J, “et al”. Total thyroidectomy and adjuvant radioiodine treatment
independently decrease locoregional recurrence risk in
childhood and adolescent differentiated thyroid cancer.
J Nucl Med. 2007;48:879-888.

DCMS online . org

17. Powers PA, Dinauer CA, Tuttle RM, “et al”. The
MACIS score predicts the clinical course of papillary
thyroid carcinoma in children and adolescents. J Ped
Endocr Metab. 2004;17:339-343.
18. Spinelli C, Bertocchini A, Antonelli A, “et al”. Surgical
therapy of the thyroid papillary carcinoma in children:
Experience with 56 patients <= 16 years old. J Ped
Surg. 2004;39:1500-1505.

Northeast Florida Medicine Vol. 66, No. 2 2015 35

Pediatric Oncology

22. Popovtzer A, Shpitzer T, Bahar G, “et al”. Thyroid cancer in
children: Management and outcome experience of a referral
center. Otolaryn Head Neck Surg. 2006;135:581-584.
23. Okada T, Sasaki F, Takahashi H, “et al”. Management of childhood and adolescent thyroid carcinoma:
Long-term follow-up and clinical characteristics. Eur J
Pediatr Surg. 2006;16:8-13.
24. Newman KD, Black T, Heller G, “et al”. Differentiated
thyroid cancer: Determinants of disease progression
in patients < 2 years of age at diagnosis. Ann Surg.
1998;227:33-541.
25. Motazedian M, Shafiei B, Vatankhah P, “et al”. Differentiated thyroid carcinoma: comparison of histopathologic characteristics, clinical course, and outcome
between young children and adolescents. Med Oncol.
2013;30:506-510.

35. Yeh SDJ, La Quaglia MP. 131I therapy for pediatric
thyroid cancer. J Ped Surg. 1997;6:128-133.
36. Kumagai A, Reiners C, Drozd V, “et al”. Childhood
thyroid cancers and radioactive iodine therapy: Necessity of precautious radiation health risk management.
Enodcrine Journal. 2007;54(6):839-847.
37. Pawalczak M, David R, Franklin B, “et al”. Outcomes
of children and adolescents with well-differentiated
thyroid carcinoma and pulmonary metastases following 131I treatment: A systematic review. Thyroid
2010;20:1095-1101.
38. Gao YC, Lu HK. Outcome after high-dose radioiodine
therapy for advanced differentiated thyroid carcinoma
in childhood. Endocr Res. 2009;34:121-129.

26. Segal K, Shvero J, Stern Y, “et al”. Surgery of thyroid cancer
in children and adolescents. Head Neck. 1998;20:293-297.

39. Chow SM, Law SCK, Mendenhall WM, “et al”. Differentiated thyroid carcinoma in childhood and adolescence – clinical course and role of radioiodine. Pediatr
Blood Cancer. 2004;42:176-183.

27. Savio R, Gosnell J, Palazzo FF, “et al”. The role of a
more extensive surgical approach in the initial multimodality management of papillary thyroid cancer in
children. J Ped Surg. 2005;40:1696-1700.

40. Rosario PWS, Maia FFR, Cardoso LD, “et al”. Correlation between cervical uptake and results of postsurgical radioiodine ablation in patients with thyroid
carcinoma. Clin Nucl Med. 2004;29:358-361.

28. Gimm O, Rath FW, Dralle H. Pattern of lymph node
metastases in papillary thyroid carcinoma. Br J Surg.
1998;85:252-254.

41. Bal CS, Kumar A, Pant GS. Radioiodine dose for
remnant ablation in differentiated thyroid carcinoma:
A randomized clinical trial in 509 patients. J Clin
Endocrinol Metab. 2004;89:1666-1673.

29. Massimino M, Collini P, Fagundes L, “et al”. Conservative surgical approach for thyroid and lymp-node involvement in papillary thyroid carcinoma of childhood and
adolescence. Pediatr Blood Cancer. 2006;46:307-313.
30. Kowalski LP, Goncalves J, Pinto CA, “et al”. Long-term
survival rates in young patients with thyroid carcinoma.
Arch Otolaryngol Head Neck Surg. 2003;129:746-749.
31. van Santen, HM, Aronson DC, Vulsma T, “et al”. Frequent adverse evants after treatment for childhood-onset differentiated thyroid carcinoma: a single institute
experience. Eur J Carc. 2004;40:1743-1751.
32. Hay ID, Gonzalez-Losada T, Reinalda MS, “et al”.
Long-term outcome in 215 children and adolescents
with papillary thyroid cancer treated during 1940
through 2008. World J Surg. 2010;34:1192-1202.
33. Hallwirth U, Flores J, Kaserer K, “et al”. Differentiated
thyroid cancer in children and adolescents: the importance of adequate surgery and review of literature. Eur
J Pediatr Surg. 1999;9:359-363.
34. Smith MB, Xue H, Takahashi H, “et al”. Iodine 131
thyrod ablation in female children and adolescents:
Long-term risk of infertility and birth defects. Ann Surg
Oncol. 1994;1:128-131.

36 Vol. 66, No. 2 2015 Northeast Florida Medicine

42. Powers PA, Dinauer CA, Tuttle RM, “et al”. Tumor
size and extent of disease at diagnosis predict the
response to initial therapy for papillary thyroid carcinoma in children and adolescents. J Pedr Endocr Metab.
2003;16:693-702.
43. La Quaglia MP, Black T, Holcomb GW, “et al”. Differentiated thyroid cancer: Clinical characteristics, treatment, and outcome in patients under 21 years of age
who present with distant metastases. A report from the
surgical discipline committee of the children’s cancer
group. J Ped Surg. 2000;35(6):955-960.
44. Reiners C, Biko J, Haenscheid H, “et al”. Twenty-five
years after Chernobyl: Outcome of radioiodine treatment in children and adolescents with very high-risk
radiation-induced differentiated thyroid carcinoma. J
Clin Endocrinol Metab. 2013;98(7):3039-3048.
45. Rachmiel M, Charron M, Gupta A, “et al”. Evidence-based review of treatment and follow-up of
pediatric patients with differentiated thyroid carcinoma.
J Ped Endocr Metab. 2006;19:1377-1393.
46. Sheper K, Alhefdhi A, Lai N, “et al”. Hereditary medullary
thyroid cancer: Age-appropriate thyroidectomy improves
disease-free survival. Ann Surg Oncol. 2013;2:1451-1455.
DCMS online . org

NORTHE A ST FLORIDA

MEDICIN E

Published by the DCMS Foundation
Marking 161 Years of Local Organized Medicine

VO LU M E 66, N O 1

In partnership with the Medical Societies of Duval,
Clay, Nassau, Putnam and St. Johns Counties

162

SPRING ISSUE
TOPIC: ENT

SUMMER ISSUE
TOPIC: Pediatric Oncology

Editorial Date –
January 30, 2015

Editorial Date –
May 1, 2015

Artwork Date –
February 6, 2015

Artwork Date –
May 8, 2015

SPRING 2015

FALL ISSUE
TOPIC: Endovascular
Neurosurgery
Editorial Date –
July 31, 2015
Artwork Date –
August 7, 2015

WINTER ISSUE
TOPIC: IBD
Editorial Date –
October 30, 2015
Artwork Date –
November 6, 2015

REACHING 2,500+

including hospitals, physicians, residents, dermatologists, ophthalmologists, urologists, rheumatologists, surgeons, local, state, and national
elected officials, government agencies, and other affiliated healthcare professionals! Companies providing services such as home health care,
hospice care, insurance, marketing, medical equipment & supplies, outpatient surgery, pharmacies, physical therapy, and more!

41

+
% lift
Tablet/Mobile access delivers a
in ad awareness and a +10% lift in brand favorability

Contact E&M Consulting, Inc. regarding Advertising Sales
800.572.0011 / 904.371.2916 // rob@emconsultinginc.com

SIZE

B & W

COLOR

RATES

Back Cover .  .  .  .  .  .  .  .  . . . . . $ 999

1- ISSUE

Digital versions of Nor theast Florida Medicine Journal deliver
traditional media to an audience with an increasing appetite for new
digital content. Online readership moves content to new levels with
instantaneous, 24/7 accessibility and unmatched sharing capability. One
interested reader can deliver ar ticles and adver tisements to colleagues
and friends, bringing multitudes of new views and subscribers. And
research shows that an increased online readership increases print only
readership expanding the benefit even fur ther.

ADVERTISING RATES
Inside Covers. .  .  .  .  .  .  . . . . . $ 899
Page 1 .  .  .  .  .  .  .  .  .  .  .  . . . . . $ 849
Page Facing IBC .  .  .  .  . . . . . $ 799
Page 2-5 .  .  .  .  .  .  .  .  .  .  . . . . . $ 799
Facing CME Test.  .  .  .  .  . . . . . $ 799
Full Page.  .  .  .  .  .  .

$

599.  .  .  .

$

699

/2 Page.  .  .  .  .  .  .  .

$

499.  .  .  .

$

599

/4 Page.  .  .  .  .  .  .  .

$

299.  .  .  .

$

399

1
1

Inser t (preprinted) . . $ 699 .. . . . $ 699

CME

Wilms Tumor Outcomes at a Single Institution
and Review of Current Management Recommendations
Background:
The Duval County Medical Society (DCMS) is proud to provide its members with free continuing medical education (CME) opportunities in subject areas mandated and suggested by the State of
Florida Board of Medicine to obtain and retain medical licensure. The DCMS would like to thank the St.
Vincent’s Healthcare Committee on CME for reviewing and accrediting this activity in compliance with the Accreditation
Council on Continuing Medical Education (ACCME).
This issue of Northeast Florida Medicine includes an article, “Wilms Tumor Outcomes at a Single Institution and Review
of Current Management Recommendations” authored by Corey Hobbs, MD, which has been approved for 1 AMA PRA
Category 1 credits.TM For a full description of CME requirements for Florida physicians, please visit www.dcmsonline.org.
Faculty/Credentials:
Corey Hobbs, MD is a Radiation Oncology Resident at Mayo Clinic Florida in Jacksonville, FL.
Objectives:
1. To be able to stage and risk stratify patients with Wilms tumor.
2. To become familiar with current research protocols and future directions in treating Wilms tumor.
3. To learn indications for chemotherapy and radiotherapy in Wilms tumor, and become familiar with expected outcomes.
Date of release: June 1, 2015

Date Credit Expires: June 1, 2017

Estimated Completion Time: 1 hour

How to Earn this CME Credit:
1. R
 ead the “Wilms Tumor Outcomes at a Single Institution and Review of Current Management Recommendations” article.
2. Complete the posttest and email your test to Patti Ruscito at patti@dcmsonline.org or mail it to 1301 Riverplace Boulevard, Suite #1638, Jacksonville, FL 32207.
3. You can also go to www.dcmsonline.org to read the article and take the CME test online.
4. All non-members must submit payment for their CME before their test can be graded.
CME Credit Eligibility:
A minimum passing grade of 70% must be achieved. Only one re-take opportunity will be granted. A certificate of credit/
completion will be emailed within four to six weeks of submission. If you have any questions, please contact Patti Ruscito at
904.355.6561 or patti@dcmsonline.org.
Faculty Disclosure:
Corey Hobbs, MD reports no significant relations to disclose, financial or otherwise with any commercial supporter or
product manufacturer associated with this activity.
Disclosure of Conflicts of Interest:
St. Vincent’s Healthcare (SVHC) requires speakers, faculty, CME Committee and other individuals who are in a position to control the content of this educations activity to disclose any real or apparent conflict of interest they may have as
related to the content of this activity. All identified conflicts of interest are thoroughly evaluated by SVHC for fair balance,
scientific objectivity of studies mentioned in the presentation and educational materials used as basis for content, and
appropriateness of patient care recommendations.

Joint Sponsorship Accreditation Statement
This activity has been planned and implemented in accordance with the Essential Areas and policies of the Accreditation
Council for Continuing Medical Education through the joint sponsorship of St. Vincent’s Healthcare and the Duval County
Medical Society. St. Vincent’s Healthcare designates this educational activity for a maximum of 1 AMA PRA Category 1
credits. TM Physicians should only claim credit commensurate with the extent of their participation in the activity.

DCMS online . org

Northeast Florida Medicine Vol. 66, No. 2 2015 39

CME

Wilms Tumor Outcomes at a Single Institution and
Review of Current Management Recommendations
By Corey Hobbs1, MD and Michael Olson2, MD, PhD
1
2

Radiation Oncology Resident, Mayo Clinic Florida, Jacksonville, FL

Chief of Radiation Oncology, Baptist Medical Center, Jacksonville, FL; Adjunct Assistant Professor, Mayo Clinic, Jacksonville, FL

Abstract: Wilms tumor, or nephroblastoma, is the most common

primary renal tumor of children, with about 500 cases per year in
the United States.1 Treatment is individualized by tumor histology,
stage, and a variety of biologic factors that help determine a
patient’s risk strata, and may include surgery, chemotherapy, and
radiation therapy. The overall survival rates in Wilms, treated
by current techniques, is excellent—approaching 90 percent.2
Retrospective review of patients treated for Wilms tumors at
Nemours and Wolfson Children’s Hospital in Jacksonville, Florida
between 1994 and 2012, with a median of 11 years of follow-up,
shows a progression free survival of 89 percent and overall survival
of 98 percent to date, with one patient deceased and two patients of
the 64 patient cohort with active disease.

Introduction
Wilms tumor, or nephroblastoma, accounts for seven
percent of pediatric malignancies and is the most common
kidney tumor in children and there are approximately 500
cases per year in the United States. 3 Despite its relative
rarity, multiple national and international groups have
made substantial progress in identifying ideal treatment
options for different risk groups in order to maximize
tumor control while minimizing long-term morbidity. The
two largest groups are the National Wilms Tumor Study
(NWTS), which has subsequently been incorporated into
the Children’s Oncology Group (COG), and the Interna-

tional Society of Pediatric Oncology (SIOP).4 These groups
have been studying Wilms since approximately 1970 and
have reached substantially different conclusions regarding
optimal treatment strategy. In essence, SIOP, seeking to
minimize the risk of tumor spillage, recommends upfront
chemotherapy followed by surgery.5 NWTS/COG, in an
attempt to individualize treatment based upon pathologic
features (to exclude those who might require more morbid
chemo- and radiation therapy), recommends upfront surgery.6 The treatment per either guideline leads to an overall
survival greater than 90 percent, but the differences in
management have been extensively debated and discussed.7
Our institution enrolls to the Children’s Oncology Group
and this review will focus on the NWTS/COG staging
system and treatment recommendations.
The first two NWTS randomized trials replaced radiation with chemotherapy in Stage I patients (see COG
staging in Table 1 below). NWTS-3 proved the value of

Address Correspondence to:
Corey Hobbs, MD
Mayo Clinic
4500 San Pablo Road
Jacksonville, FL 32224
hobbs.corey@mayo.edu

Table 1: COG Staging System for Wilms Tumor
Stage
I

Tumor is confined to the kidney, and was removed completely by surgery. Tumor has not grown into blood vessels next to the kidney.
The tissue layer (the capsule) that surrounds the cancer was not broken during surgery.

II

The cancer grew beyond the kidney, but was completely removed surgically without any apparent cancer left behind. One or more
of the following features may be present:
- The cancer extended beyond the kidney into nearby fatty tissue, but was removed completely
- Cancer extended into blood vessels near the kidney, but was removed

III

This stage refers to Wilms tumors that have not been completely removed. The cancer remaining after surgery is
limited to the abdomen. One or more of the following features may be present:
- Cancer has spread to lymph nodes in the abdomen or pelvis, but not to more distant lymph nodes, such as those within the chest
- Cancer cells are present at the edge of the tissue removed by surgery, indicating that some of the cancer still remains after surgery
- Cancer “spilled” into the abdominal cavity before or during surgery
- The cancer invaded nearby vital structures, and the surgeon could not remove it completely
- Deposits of tumor (tumor implants) are found along the lining of the abdominal cavity

IV

Hematogenous metastases, including non-regional lymph nodes

V

Bilateral tumors
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multi-agent vincristine and dactinomycin, and allowed
further dose-reduction of radiotherapy. In NWTS-4,
dose- and schedule-intensification of chemotherapy
was proven beneficial. NWTS-5 utilized the optimized
schedules and doses from prior studies, considered
de-escalation of treatment for certain low risk groups,
and further evaluated risk factors for treatment failure.
Four-year outcomes from the most recent NWTS-5 study
are shown in Table 2.
Table 2: 4-year relapse-free survival and overall survival
rates by stage for patients treated on NWTS-5 study.
*Not found for NWTS-5 alone, but based on multiple
NWTS studies
Stage

4-year RFS (%)

4-year OS (%)

I

92

98

II

83

92

III

85

94

IV

75

86*

V

61

80

Through combined efforts, NWTS and SIOP have
identified multiple prognostic factors including stage,
histology, age, and genetic polymorphisms. NWTS-1
found anaplasia to be an adverse histologic factor when
compared to favorable histologies. 8 Younger children
tend to have better outcomes than older children or
adults, especially those less than 2 years old.9 Genetic
alterations have also been found over the last two decades
that predict for risk of recurrence. The most important
of these is loss of heterozygosity of both chromosome 1p
and 16q. The combination of both losses (LOH 1p/16q),
occurring in 5 percent of patients, is more predictive
than either alone.10 The increased risk of recurrence is
significant enough that current trials place patients into
different treatment arms based on this finding. In stage
IV patients, another predictive factor currently being
evaluated is rapid complete response of lung metastases,
which is defined as complete resolution after six weeks
of upfront chemotherapy. This is being evaluated after a
report of NWTS-4 and 5 revealed that lung radiation did
not have a significant impact on EFS or OS for patients
with CT-detected lung-only metastases. 11 All of the above
factors must be considered when deciding the optimal
treatment regimen for any given patient.
Here we report the outcomes of patients with Wilms
tumor treated at a single institution, followed by a review
of current COG management recommendations.
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Materials/Methods
A retrospective review was performed of all children
with Wilms tumor treated at our institution from January
1994 through December 2012. Patients were staged by
the NWTS system and managed on- or per- COG protocols. Data was compiled and analyzed in Microsoft Excel.
MedCalc was utilized to develop Kaplan-Meier plots of
progression free and overall survival for the population.

Results
64 patients were treated for Wilms tumor at our institution during the study period, with an average of 3.4
children treated per year. Median age at diagnosis was 3
years old. Stage at diagnosis was as follows: I- 17 percent,
II- 23 percent, III- 41 percent, IV- 11 percent, and V- 8
percent. Median follow up was 132 months, ranging from
20-250 months.

Management
Stage I and II patients were generally managed with
surgery and adjuvant chemotherapy. Stage III patients
were generally managed with surgery, followed by adjuvant
chemotherapy and flank/abdominal radiotherapy. Stage
IV patients were most commonly managed with surgery,
chemotherapy, and flank/lung radiotherapy. Stage V patients generally received only surgery and chemotherapy.

Recurrences
Of the 64 treated patients, there were seven patients
with recurrence (10.9 percent). There were no recurrences
in 11 patients with stage I disease.
There were 15 patients with stage II disease, of which
3 patients (20 percent) experienced recurrence. Two patients experienced a local recurrence at five months and
22 months, respectively (one of these patients actually
developed a second local recurrence three years after the
first recurrence). One patient developed a lung metastasis
17 months after diagnosis. All of these stage II patients were
treated and are alive with no evidence of disease (NED).
Of 41 stage III patients, a recurrence was experienced
in three patients (7 percent). All of these recurrences were
in the lung and were experienced at four months, five
months, and seven months after diagnosis.
One out of eleven patients (9 percent) with stage IV
disease experienced a recurrence. This was a local recurrence
experienced four months after diagnosis. None of the eight
patients with stage V disease experienced a recurrence. Risk
of progression based on stage is shown in Table 3.
Northeast Florida Medicine Vol. 66, No. 2 2015 41
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Figure 1:

PFS for all patients treated at single institution.

The median time to failure was six months from diagnosis. Of the eight total recurrences (including two
local recurrences in a single patient), six were salvaged
and currently have no evidence of disease. Two patients
are alive with active disease.
Table 3: Progression-free survival and overall survival
rates by stage for patients treated at a single institution.
Stage

PFS (%)

OS (%)

I

100

100

II

80

100

III

93

100

IV

91

91

V

100

100

Survival
Progression-free survival was 89 percent (Fig. 1). 63 of
the 64 patients are still alive, giving an overall survival of
98.4 percent (Fig. 2). The single patient who died had
stage IV disease at diagnosis and experienced a recurrence
prior to death.

Conclusion
Children with Wilms tumor can have excellent long-term
outcomes when managed per NWTS/COG protocols.
After 11 years of median follow up, PFS and OS were both
excellent at 89 percent and 98.4 percent, respectively.
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Figure 2:

OS for all patients treated at single institution.

Discussion
Based on recent COG protocols, patients are not treated
based on stage alone, but are placed into risk categories
that determine management. The high risk group includes
patients with unfavorable histologies, including focal
and diffuse anaplasia. All other risk groups include only
favorable histology (FH) Wilms tumors.

Very Low Risk
Patients are classified as very low risk if they have stage I
disease, are less than 2 years old, and have small tumors. On
the most recent COG protocol (AREN 0532, now closed to
accrual), these patients were managed by surgery, followed
by observation. Patients were required to undergo surgical
lymph node evaluation to be enrolled in this study. This
arm of the study was based on results from NWTS-5 which
attempted to decrease treatment related toxicity for very
low risk patients. Initial analysis of NWTS-5 suggested a
lower-than-expected EFS (86 percent at two years) and the
very low risk arm was closed early. With longer follow up
of NWTS-5, salvage rates were excellent in this population
and AREN 0532 observation was once again attempted.
As AREN 0532 closed to accrual in October 2013, current
very low risk patients are generally offered standard EE4A
chemotherapy (actinomycin-D and vincristine) until results
of AREN 0532 become available.

Low Risk
Patients are classified as low risk if they have no LOH
1p/16q and have stage I or II disease. The standard management for these patients is surgery, followed by EE4A
chemotherapy. No therapy-based trials are currently open
for this cohort of patients; however, they are enrolled in
AREN 03B2, a tumor classification, biology, and banking
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study, whose materials will be analyzed for risk factors for
recurrence to modify treatment for certain risk groups
in future trials.

Standard Risk
The standard risk group is a heterogeneous population
consisting of stage I-II patients with LOH 1p/16q, and
stage III patients without LOH 1p/16q. Stage I-III patients in this category can be treated per AREN 0532,
in which patients receive surgery, followed by adjuvant
DD4A chemotherapy (actinomycin-D, vincristine, and
doxorubicin). Stage III patients also receive adjuvant
flank or abdominal radiation therapy. Some Stage IV
patients have also been classified as ‘Standard Risk’ if they
experienced a rapid complete response to preoperative
chemotherapy. If so, similar chemo- and radiotherapy
treatments are applied, but pulmonary radiation was
often omitted.

Higher Risk
The remaining stage III and IV patients with favorable
histology tumors fall into this category and are treated
per AREN 0533, which intensifies chemotherapy in
patients failing to respond adequately by incorporating
cyclophosphamide and etoposide.

Bilateral
Patients with bilateral Wilms tumor (BWT), or patients with unilateral Wilms tumor who are high risk
for developing BWT, can be enrolled in AREN 0534
which is currently active. The goal of this study is to
use preoperative chemotherapy (three-drug regimen for
BWT, two-drug regimen for unilateral) to allow tumor
shrinkage to occur and increase the success rate of partial
nephrectomy, in order to preserve renal function.

High Risk
These patients are being evaluated on AREN 0321,
which closed to accrual in November 2013, and included all patients with anaplastic Wilms tumors, and other
malignant renal tumors (malignant rhabdoid tumor, clear
cell sarcoma kidney, and renal cell carcinoma). This study
is evaluating different chemotherapy regimens, and all
patients with Wilms tumor receive radiation to the flank
and sites of metastatic disease (if present).

Recurrent Disease
At present, there is no standard management strategy
for recurrent Wilms tumor. The most common strategies employ multi-agent chemotherapy with ifosfamide,
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carboplatin and etoposide, which has raised survival to
approximately 50 percent12. Much remains unanswered,
including the value of re-resection of primary and metastatic disease13, and the value of high dose therapy with
autologous stem cell rescue.14

Final Thoughts
Treatment of Wilms tumor remains one of pediatric
oncology’s great successes and is one of the best examples
of what is achievable by thoughtful, regimented, multidisciplinary oncologic care. With pediatric tumors being
(relatively) rare, pediatric oncology has long embraced
the notion of treating every child on protocol. Thus,
even with a tumor as uncommon as Wilms tumor, steady
progress continues to be made. Novel therapeutics such as
topotecan or anti-angiogenesis agents such as bevacizumab
are being evaluated, and will hopefully prove of benefit
in the higher risk and recurrent groups for whom cure
remains elusive.
Treatment of Wilms is a true test of an oncologic
program, as it hinges on cooperation of all aspects of
the program— radiology, surgery, pathology, medical
oncology, and radiation oncology. Coordination and
communication with one another is imperative to properly stage and risk stratify the patient. With cure rates in
Wilms at record highs, expectations are equally high. v
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Wilms Tumor CME Test – Summer 2015
CME Questions & Answers (circle one answer)/Free to DCMS Members/$55.00 charge non-members*
(Return by June 1, 2017 BY MAIL: 1301 Riverplace Blvd. Suite 1638, Jacksonville, FL 32207 or ONLINE: www.dcmsonline.org.)

1. What is the most common kidney
tumor in children?
a.
b.
c.
d.

Wilms tumor
Rhabdoid tumor
Anaplastic sarcoma
Renal cell carcinoma

a.
b.
c.
d.

2. Which of the following surgical findings would
upstage the patient from stage I-II to III?
a.
b.
c.
d.

Extension into perinephric soft tissue
Invasion into renal vein
Invasion into renal artery
Piecemeal removal of tumor

3. What is the stage for a patient with bilateral
Wilms tumors?
a.
b.
c.
d.

4. What was the 4-year relapse-free survival for
stage III patients treated per NWTS-5?

II
IV
V
Each tumor is staged independently,
and higher stage is assigned to patient

7. Adjuvant radiation is routinely indicated for
which stage of patients?

90%
85%
75%
60%

a.
b.
c.
d.

5. Which of the following features would make a
patient NOT fit into the very low risk category?
a.
b.
c.
d.

Stage I
Unfavorable histology
<2 years old at diagnosis
<550 gram tumor

I
II
III
V

8. Which stage(s) of disease routinely receive
preoperative chemotherapy?
a.
b.
c.
d.

I
II
III
IV and V

6. For low-risk patients with stage I-II disease
and without LOH 1p/16q, what is the current
adjuvant treatment recommendation?
a.
b.
c.
d.

No adjuvant therapy
Adjuvant radiation to the flank
Adjuvant actinomycin-D and vincristine
Adjuvant actinomycin-D, vincristine,
and doxorubicin

1. What will you do differently as a result of this information? ____________________________________________________________________________
___________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________



2. How will you apply what you learned to your practice? ________________________________________________________________________________
___________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________

Evaluation questions & CME Credit Information
(Please evaluate this article. Circle one number using this scale: 1= Strongly Agree to 5= Strongly Disagree)
The articles met the stated objectives:			
1
2
3
4
5
The articles were appropriate to my practice:		
1
2
3
4
5
The topics were current and well presented:			
1
2
3
4
5
Comments: 

Name (Print)						 Email 
Address/City/State/Zip 
Phone 				 Fax 			

DCMS Member (circle)

YES

NO

*Non-Member Charge ($55.00) - See payment options below
Credit card: Visa

MasterCard

American Express Discover

Account # 								 Expiration date 
Signature 
DCMS online . org

Northeast Florida Medicine Vol. 66, No. 2 2015 45

Pediatric Oncology

Adolescent and Young Adult Oncology: Addressing a Need
By Scott M. Bradfield, MD

Abstract: Adolescent and Young Adult (AYA) Oncology represents

a new field in oncology practice acknowledging the specific
developmental stages patients are going through and the impact
those stages have on their care- psychologically, socially, financially,
and developmentally. A newly-developed AYA program is available
to Northeast Florida patients. It is called C.H.A.T., which stands
for Cancer·Healing·Adolescents·Talking. This program, of the
Nemours Children’s Clinic / Wolfson Children’s Hospital Pediatric
Cancer Program, provides psychosocial support, peer “ambassadors,”
educational sessions, age-appropriate equipment, fertility preservation
opportunities, vocational counseling and research studies.

Adolescent and Young Adult (AYA) Oncology spans the
typically distinct arenas of pediatric and adult oncology.
Adolescence and young adulthood are two developmental
stages that distinctly impact the care of these patients psychologically, socially, financially, and developmentally. This
group has been defined in various ways, but 15-30 years
of age is a commonly chosen range. AYA patients are beset
with a shocking diagnosis in the midst of a developmental
period where they are sorting out and creating their own
separate identity. The sudden dependence on medical
professionals and their parents for care and support can
be a major interruption leading to anger, non-adherence,
and/or depression and maladjustment. The field of AYA
oncology has emerged to appreciate these specific issues
and provide avenues for developmentally-appropriate
adjustment throughout treatment and survivorship.
Recognition of this field is an attempt to highlight and
better understand the uniform findings, as well as the
differences, across this stage of development.
Adolescents and young adults have cancers that are
biologically distinct. Epidemiologically, they have an increased incidence of Hodgkins lymphomas, brain tumors,
bone tumors, thyroid carcinomas and germ cell tumors
compared to younger children.1,2 Among the diagnoses that
are shared, a variety of differences are seen biologically. In
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patients with acute lymphoblastic leukemia (ALL), higher
risk chromosome abnormalities are found more often,
while more favorable translocations are seen tenfold fewer
times.3 Germ cell tumors in AYA patients more commonly
contain isochromosome 12p (a specific germ cell tumor
abnormality), and behave more aggressively than in their
pre-pubertal counterparts.4 Others have shown poorer
survival rates in osteosarcoma, Ewings sarcoma and acute
myeloid leukemia (AML).5 In addition, AYA patients have
been found to disproportionately suffer from a number
of specific treatment toxicities such as avascular necrosis,
transplant-related mortality, mucositis, infections and
peripheral neuropathy.5 The overlap of a distinct biology
with the psychosocial difficulties at this stage has led, in
ways not yet understood completely, to the AYA patient
group lagging in survival improvements compared to
younger and older patients.2,6
One area of interest has been attempting to analyze
differences in survival when AYA patients are treated in
pediatric versus adult facilities and by their corresponding
practitioners. Reviews of survival outcomes have shown
consistently that adolescent patients treated on pediatric
chemotherapy regimens for acute lymphoblastic leukemia
have a survival advantage.3,7 Retrospective comparisons
revealed seven year overall survival of 67 percent of patients
on Children’s Cancer Group (CCG) pediatric protocols,
compared with only 46 percent on Cancer and Leukemia
Group B (CALGB) adult regimens.7 Further delineation
showed earlier and more intensive central nervous system
prophylaxis and higher cumulative doses of nonmyelosuppressive agents as a major difference.7 In other cases,
where aggressive regimens are used at adult centers, these
differences were somewhat evened-out.8
In another review, AYA patients were shown to have
improved survival when treated for AML on pediatric
regimens compared to adult cooperative group studies.9
Suggested reasons for these findings include protocol design
and intensity, patterns of referral and entry to clinical trials,
treatment compliance due to maturing development and
autonomy transitions, different practices for the allowance
of emerging educational, family and workplace needs, as
well as supportive care practices.2,3
With such a convincing amount of evidence emerging
in the literature that differentiates this population, the
evolving discipline of AYA oncology needed to be ad-
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Gear provided to patients participating in the C.H.A.T. program.

dressed in Northeast Florida. In 2012-2013, the Nemours
Children’s Clinic / Wolfson Children’s Hospital Pediatric
Cancer Program received an infrastructure grant from the
Hyundai Hope on Wheels charitable program to create a
comprehensive program. The aim was to create an AYA
program incorporating psychosocial support, educational
events and resources, peer encouragement, capital investments, fertility preservation services, and AYA research
development. With that grant, the group C.H.A.T. was
started, representing the concept of Cancer • Healing •
Adolescents • Talking in a supportive informal atmosphere.
The first task was creating a representative focus group
to get age-appropriate assessments of the current program.
A small group of about ten current patients and survivors
were brought to dinner and surveyed on their perspectives
regarding needs in services, equipment, entertainment,
their preferred methods for obtaining resources (i.e.
mailings, email, textbooks, internet or computer drives),
their known knowledge deficits in patient education and
preferred settings in which they would most likely participate in social activities.
Evidence has shown that interpersonal relationships and
peer acceptance are some of the most important aspects
of social support for AYA patients. Other young adult
survivors have been valued for their shared experiences
and mutual understanding, according to study questionnaires given to AYA patients.10 Therefore, C.H.A.T.
concentrated on establishing these relationships through
two mechanisms: an ambassador program for new patients
and a successful support group. The ambassador program
was conceived as a way of introducing recently-diagnosed
AYA patients to peer survivors to give a patients-eye view
of what to expect and to provide an initial bridge to open
communication. Surveys of patients have shown young
adult cancer survivors could communicate at length and
with intimacy about the cancer experience.10
Eight mature, friendly and eager survivors were chosen
from varied backgrounds and given specific formal training
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in volunteering and patient privacy, as well as education
from an oncology physician, child life specialist and oncology social workers regarding supportive communication.
These ambassadors then made themselves available as a
peer contact to “escort” AYA patients through the first week
or two of diagnosis and for as long as mutually-desired.
This program continues with new enthusiastic survivors
replacing those that move away or “age-out” at 25 years old.
Anecdotally, support groups are a guaranteed non-starter
in most AYA populations. The term evokes ideas of sitting
with a therapist and being forced to share deep emotions.
Participation has been poor to nonexistent. However, as
others have noted, provision of peer-based therapeutic
activities is a proven method of promoting full psychological development, meeting the unique needs of this
life stage, and for some, peer support groups provide the
clearest opportunity to express burdens and fears about
having cancer openly and freely.11,12
C.H.A.T. developed with the format that it would never
be called a support group and that it would center on typical
social activities the AYA population would be involved in
even without a cancer diagnosis. Social science research has
shown young adults rank the importance of opportunities
to meet other young adult survivors at a higher level than
their health care providers or their parents would even
surmise.13 The C.H.A.T. group met at a bowling alley
and at a gaming arcade complex, took a sunset pontoon
boat ride, enjoyed a seasonal trolley ride and had a “game
night.” The focus is on achieving social interaction without
forced categorizing of patients by their diseases. Every
get-together starts with open mingling and is hosted by
adult members of the C.H.A.T. staff. Approximately 30
minutes are afforded to an educational topic which serves
as the theme of the night. The topics have all been top
concerns of the AYA members and have included medical issues of survivorship, fertility preservation in cancer
therapy, guidance services for schooling post-therapy, and
maintaining good nutrition. An open informal program
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is desired with active participation by the members. This
program then fades into the entertainment portion and
active conversation. Education and support are disguised
as a teen gathering and AYA members are often heard
asking when they can assemble for the next social event.
The AYA age group is constantly looking for peer acceptance and approval, and C.H.A.T. is one way to form a
comfortable identity with mutual support. Part of achieving
this identification was built into the program’s formation.
Visible branding was created with the C.H.A.T. logo and
has been incorporated into provision of new resources.
New members receive branded running bags that contain
two texts: Everything Changes and Planet Cancer. They
also receive a C.H.A.T. logo T-shirt and a custom-created,
branded flash drive that contains a lengthy list of AYA
oncology resources with internet links for access. Literature has shown that AYA patients prefer to visit cancer
websites with cancer-related information that also provide
the ability to chat with other AYA.14 This preference was
considered in assembling the list.
Meetings are recognizable by the large C.H.A.T. sail flag.
Other ways of specializing equipment for this population
include six new tablet computers for long outpatient days,
providing access to music, games or schoolwork. Noise-cancellation headphones were added to modernize the noisy
infusion center. Rewards given to these patients, for difficult
moments, include electronics and coffee gift cards, instead
of our traditional “treat box” dolls and arts-and-crafts. In
addition, the G-rated collection of movies and video games
was expanded to show age-appropriate items.
Education is a center point of the AYA program. Takehome messages are delivered though small informal talks
at each social event, as previously mentioned. C.H.A.T.
leadership, however, wished to periodically hold a
more-formal didactic session, still in a social atmosphere,
to tackle areas deemed most interesting and relevant to
AYA members. These topics would be beneficial if addressed at length. The first educational forum was held
in a private, restaurant conference room with an invited
guest to discuss “Taking Care of Yourself During and
After Cancer: Dating, Relationships and Sexual Health.”
Sage Bolte, Ph.D, LCSW is a nationally-known speaker
from the Life with Cancer Family Center, who specializes
in this area. He provided practical, intimate advice to
the audience. This topic was the highest ranked concern
on surveys of the C.H.A.T. members and focused on a
matter they acknowledge is rarely discussed by family
or providers. The open conversation also enlightened
the staff members. The sexuality domain is one of the
known, unmet needs in young people with cancer. 15 This
year, plans are underway for a survivorship symposium
to be held, in which a panel of AYA cancer survivors will
DCMS online . org

deliver personal perspectives on the cancer experience and
be available for Q&A to C.H.A.T. members.
Two final areas of concern to the AYA population, and
the providers who care for them, are fertility preservation and guidance counseling. Fertility preservation is a
complicated domain in AYA oncology that continues to
move forward in both biological and psychosocial arenas.
Appropriate knowledge must be provided to new patients,
along with feasible opportunities to maintain the ability
to have biological children following oncology treatments.
C.H.A.T. assembled a team of interested individuals
from the program to act as an educational intervention
for newly-diagnosed oncology patients. The goal was to
acknowledge the level of risk to a patient’s fertility based
on the treatment plan and provide up-to-date information
on available mechanisms for preserving fertility, when
possible. The team met with a renowned local reproductive
endocrinologist for training and to streamline referrals.
One member took extensive training to be certified on the
subject through Moffitt Cancer Center. Preserving fertility
is not always possible, but being open, honest and upfront
about the issue is a worthy goal in and of itself. C.H.A.T.
members identified it as an issue that is under-addressed.
The C.H.A.T. program also provides free access to vocational counseling by a clinical social worker. The social
worker now has a PhD in vocational rehabilitation. This
opportunity allows all of the AYA patients to meet on an
individual basis, within the clinic space, to discuss medical deficits and potential impact on schooling. Aptitude
testing is provided and patients can be given guidance
on acquiring accommodations, specialized training, and
achieving their long-term life and career goals. Results
from the Childhood Cancer Survivor Study have shown
pediatric cancer survivors to be more likely to require special education services, less likely than expected to attend
college and more likely to be unemployed, in addition to
their increased risk of impaired health.16,17 This resource
gives them the earliest advantage to reverse this trend and
reach their aspirations.
Rounding out a specialty program’s development requires sustainability and advancing the field. C.H.A.T.
is accomplishing both. With the end of the two year
grant award, C.H.A.T. received continued funding from
Northeast Florida’s local pediatric oncology partner, the
charitable organization Tom Coughlin’s Jay Fund. The
organization agreed to give ongoing support to continue
C.H.A.T.’s proven successful activities. Research efforts
are also underway. There are studies under development
to assess the different long-term side effects of radiation
therapy in AYA patients, in comparison to those of their
younger counterparts, and to evaluate the ethical difficulties
inherent in fertility preservation counseling.
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Conclusion
Recognition that AYA oncology is a necessary division
of study has occurred over the last nine years.1 The different requirements of this age group and developmental
stage are outlined above. In Northeast Florida, we have
moved quickly to address this need for our population
and C.H.A.T. is the result. We believe this will increase
survival, improve adherence and compliance, and lead to
more positive psychological and social outcomes in the long
run. While Cancer is Healed, the Adolescents are Talking
and, as seen, this is a great benefit to the region. v
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