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I n today’s environment of continuous and enormous
change, to choose to stand still is to fall behind. And
falling behind is not the goal at Minnesota for any-
one—not the students and residents we educate, not
the scientists and physicians we employ, and not the

patients and communities we serve. We strive to advance into
the top ranks of medical schools.

In this Dean’s Report, we highlight areas of strength and
innovation. These are snapshots from a large and complex
enterprise that relies on many partners for its success. Yet,
from these snapshots, I hope you will come away with one
image: At the University of Minnesota Medical School, excel-
lence knows no boundaries. 

Creating an infrastructure
Improving and building new facilities will create the necessary
research infrastructure to discover new knowledge, improve
health, and secure Minnesota’s future as a leader in biomed-
ical research. 

I arrived in Minnesota four years ago just in time to celebrate
the opening of the Molecular and Cellular Biology building, a
state-of-the-art teaching and research facility shared with the
College of Biological Sciences. Since then, we leveraged private
with state funding to build the McGuire Translational Research
Facility. It now houses faculty from our Stem Cell Institute as well
as from a new research collaboration, the Center for Infectious
Diseases & Microbiology Translational Research. 

With the help of the state, we will build more. The
Minnesota State Legislature last spring funded a new $60 mil-
lion building that will provide much-needed laboratory space

for scientists investigating cancer and neurosciences. There’s
also an opportunity to nurture productive research collabora-
tions by moving a group of scientists to this new building,
which also will free space in an existing building to expand our
facilities for research in biomedical engineering.

Another bold proposal to the legislature was for a
Minnesota Biomedical Sciences Research Facilities Authority.
This bonding authority would have the responsibility, over 10
years, to distribute $330 million to build five biomedical
research buildings for major research programs that will
advance the goals of the University and of the state of
Minnesota. This proposal represented a thoughtful, creative
way to create research infrastructure and it gained traction.
While the details will differ somewhat, the concept of the
Minnesota Biomedical Sciences Research Facilities Authority
is expected to be re-introduced in the next legislative session. 

Developing learner-centered education
Change in medical education will occur whether we want it to
or not. The only question is, will we be leaders of change or
followers? At Minnesota, we will be leaders.

Starting with a visioning retreat in summer 2005, our
Medical School has been engaged in developing learner-cen-
tered education for patient-centered care. We plan to launch
our new medical education program five years from that
beginning, so we call it Medical Education Development
2010—or MED 2010, for short.

MED 2010 will change much more than our curriculum;
it will change the structure and the way that we educate physi-
cians. We want to shift medical education away from a heavy

reliance on lectures, memorization, and multiple-choice tests
to something much more tailored to the needs of individual
medical students. It will be based on achievement of specific
competencies rather than simply on time in training. At this
point in the process, MED 2010 resembles a film in produc-
tion—the final product will not come together fully for some
time—but for a preview of the coming attraction, see the arti-
cle “Tailor-made” (p. 20). 

One change already implemented acknowledges that there
is nothing sacred about a medical degree program lasting four
years. At our Medical School, students can earn their M.D. in
any amount of time from three and one-half to six years—we
call it the Flexible M.D. And they do not have to pay more
tuition to take advantage of this flexibility as we have a cost-
of-degree program. They pay for the M.D. degree, not the
number of semesters in medical school.

It’s a wonderful opportunity for students because our
Medical School, the Twin Cities, Greater Minnesota, the
nation, and the world offer future physicians an environment
rich with possibilities for developing the direction of their
medical careers. We now offer our students the flexibility to
create their own career pathways, ones that make sense for
them as individuals. One student has taken a year to work in
Washington, D.C., as a government relations advocacy fellow
for the American Medical Association. Two students have
stepped off the beaten path to immerse themselves for a year
or two in clinical research training. And several are learning
about international medicine at sites in Congo, Haiti,
Ecuador, Korea, and other places overseas.

I believe this flexibility offers great advantages for our stu-

dents as they prepare for a career of lifelong learning in a
future we can only begin to imagine. Minnesota is, I believe,
the first public medical school to offer this flexible medical
education program leading to the M.D. By launching this pro-
gram, our Medical School pioneers a new era of learner-cen-
tered medical education. This is very exciting.

We’re continuing our good work, while building a research
infrastructure and developing an educational approach that will
serve medical students, improve health, and promote discovery. 

We have built the foundation for our continuing pursuit of
excellence.

Deborah E. Powell, M.D.
Dean of the Medical School
Assistant Vice President for Clinical Sciences
McKnight Presidential Leadership Chair
University of Minnesota

FROM THE DEAN
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New head of clinical research
Jasjit S. Ahluwalia, right, directs the Office of Clinical Research. Established in
September 2005, the office goals include contributing to, supporting, and building
a robust clinical research enterprise within the Medical School and the other five
health sciences schools and colleges at the University of Minnesota. Clinical
research directly or indirectly involves patients, whether through measures to
improve health care or by analyzing patient data. Among its initiatives is a predoc-
toral training program in clinical research, with five current enrollees, in which a
student either steps out of a current program for a year to pursue a master’s degree
in clinical research through the School of Public Health or spends 8 to 10 weeks
working with existing clinical researchers in various fields. Both pathways will be
supplemented by extensive training in the responsible conduct of research, clinical
research ethics, and survival skills for clinical researchers. 

Beyond
Minnesota
University of Minnesota
Medical School faculty
serve in national and
international arenas.
Jay Cohn, Medicine,
founded the Heart
Failure Society of
America; Louis Ling,
Medicine, serves as chair
of the American Board
of Emergency Medicine;
and, Marc Swiontkowski,
Orthopaedic Surgery, is
chair of the American
Board of Medical
Subspecialties. For a list
of many more faculty
members who serve
national or international
organizations, please go
to our Web site:
www.med.umn.edu/
about/home.html

Selwyn M. Vickers was appointed head of the Department of
Surgery by Dean Deborah E. Powell in May 2006. “Dr. Vickers
is an outstanding addition to a group of surgical leaders who
have made the Department of Surgery at the University of
Minnesota great,” says Powell. Vickers is an accomplished sur-
geon and a nationally renowned leader in pancreatic cancer
research. He has been on the faculty of the University of
Alabama, Birmingham, serving most recently as chief of its
Gastrointestinal Surgery Section. 

New head of Surgery

Teresa Nick, an assistant professor in neuroscience, was one of three scientists
to receive a 2005 award from the John Merck Scholars Program in the Biology
of Developmental Disabilities in Children. Nick is using the zebra finch to study
the neurophysiological basis of vocal learning. The Merck Scholar award pro-
vides four years of research support to selected scientists. The John Merck Fund
aims to improve scientific understanding of the origin of developmental disabil-
ities among mentally disabled children with emotional disturbances, with the
goal of building more effective approaches to prevention and treatment.

Merck Scholar recipient The work of Alzheimer’s researcher Karen Hsiao Ashe was honored
multiple times this year. She was one of the recipients of the Potamkin
Prize from the American Academy of Neurology. She also received
the MetLife Foundation Award for Medical Research in Alzheimer’s
Disease. In addition, Ashe was chosen by her peers in Alzheimer’s
research as having three of the 18 most influential papers on the dis-
ease, which were featured in the July 2006 issue of the journal Nature
Medicine. Receiving the most mentions from the scientists was Ashe’s
most recent paper, published in the March 2006 issue of the journal
Nature, which identified a protein complex proven to cause memory
loss in mice. Ashe’s early accomplishments include transgenic mice
that develop Alzheimer’s-like symptoms. 

Ashe honored

Stephen Ekker, at right, presents his work at the fourth Transposition and Animal
Biotechnology conference, held in the Twin Cities in June 2006. Transposons are mobile
DNA used for gene delivery in many classical areas of biology. From gene discovery to
gene therapy, basic biology, model organism research, and now nanobiotechnology,
transposons serve as the vehicle for transporting specific genes in each of these science
areas. Ekker is director of the Arnold and Mabel Beckman Center for Transposon
Research, which seeks to further develop and disseminate the new transposon-based bio-
logical tools that were initially engineered at University of Minnesota.

Translating transposons

Women: Underrepresented
The University of Minnesota Medical School is one of five to commit to a five-year research and action
project on Gender, Culture, and Advancement in Academic Medicine led by Linda Pololi, a senior
scientist and resident scholar at the Women’s Studies Research Center at Brandeis. Only 14 percent of
tenured faculty in the nation’s 125 medical schools are women, according to the American Association
of Medical Colleges. “There is widespread perception that there may be something in the organization
and culture of academic medicine that disadvantages women and keeps them from reaching key, deci-
sion-making positions,” says Pololi. The project has received a $1.4 million starter grant from the Josiah
Macy Jr. Foundation. Along with Minnesota, the other medical schools participating are Duke
University, George Washington University, Tufts University, and University of New Mexico.

NEWS
FROM
THE
MEDICAL
SCHOOL
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hen I was young, I imagined that my parents would no longer have a major
influence on my life. Today, on the precipice of 50, I know better. My heart
beats with the enduring strength of my mother’s. My healthy cholesterol levels
mimic those of my dad. And as I watch the two of them grapple with vision
disorders and Parkinson’s disease, I wonder if I am gazing into my own future.

Scientists have long known that genetics is a key player in diseases such as
sickle cell anemia and cystic fibrosis. As the ability to probe the inner workings of the cell progresses,
they’re learning that heredity is part of many others as well. That knowledge is opening the door to novel
approaches to clinical care and posing bountiful opportunities for research aimed at developing new and
better ways to prevent, diagnose, and treat disease and disorders.

“We spend a lot of time learning how genetics impacts susceptibility to disease,” says Harry Orr, head
of the University of Minnesota’s Institute of Human Genetics, which links clinicians and basic scientists
in an effort to bring research-based discovery to practical application. “The challenge now is to apply
molecular technologies learned studying single-gene diseases to more common, more complex diseases.” 

Understanding ataxia
Efforts to understand neurodegenerative disorders such as ataxia and myotonic muscular dystrophy pro-
vide a perfect example of what Orr calls “completing the loop”—bringing genetics-related research ques-
tions from the clinic to the laboratory, then moving findings back toward clinical application. These dis-
eases tend to run in families. But they do so in a quirky way; it’s often hard to predict just who will get sick. 

To clarify genes’ role in these diseases, geneticist Laura Ranum and neurologist John Day have col-
lected blood samples from hundreds of members of affected families. After identifying genetic glitches
in afflicted individuals, Ranum genetically engineers them into mice, then uses the mice to explore
what’s going on at a molecular level.

Gene Theme
The more scientists look, the more they find disease and heredity intertwined.

RESEARCH

Discovering the molecular
basis for neurodegenerative
disorders, as scientist Laura
Ranum (pictured) and
fellow researchers have
done, makes it possible to
identify which individuals in
a family are affected before
they show symptoms.

W

8

         



9

2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT I RESEARCHRESEARCH I 2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT

hen I was young, I imagined that my parents would no longer have a major
influence on my life. Today, on the precipice of 50, I know better. My heart
beats with the enduring strength of my mother’s. My healthy cholesterol levels
mimic those of my dad. And as I watch the two of them grapple with vision
disorders and Parkinson’s disease, I wonder if I am gazing into my own future.

Scientists have long known that genetics is a key player in diseases such as
sickle cell anemia and cystic fibrosis. As the ability to probe the inner workings of the cell progresses,
they’re learning that heredity is part of many others as well. That knowledge is opening the door to novel
approaches to clinical care and posing bountiful opportunities for research aimed at developing new and
better ways to prevent, diagnose, and treat disease and disorders.

“We spend a lot of time learning how genetics impacts susceptibility to disease,” says Harry Orr, head
of the University of Minnesota’s Institute of Human Genetics, which links clinicians and basic scientists
in an effort to bring research-based discovery to practical application. “The challenge now is to apply
molecular technologies learned studying single-gene diseases to more common, more complex diseases.” 

Understanding ataxia
Efforts to understand neurodegenerative disorders such as ataxia and myotonic muscular dystrophy pro-
vide a perfect example of what Orr calls “completing the loop”—bringing genetics-related research ques-
tions from the clinic to the laboratory, then moving findings back toward clinical application. These dis-
eases tend to run in families. But they do so in a quirky way; it’s often hard to predict just who will get sick. 

To clarify genes’ role in these diseases, geneticist Laura Ranum and neurologist John Day have col-
lected blood samples from hundreds of members of affected families. After identifying genetic glitches
in afflicted individuals, Ranum genetically engineers them into mice, then uses the mice to explore
what’s going on at a molecular level.
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Ranum’s first big breakthrough was in 1999, when she and colleague Michael Koob used blood sam-
ples to identify a mutation—a sort of biochemical stutter in noncoding DNA—responsible for a form of
ataxia known as SCA8 that shows a complicated pattern of inheritance. Recently, using a strain of mice
into which she had inserted the mutation, Ranum discovered that the stutter results not only in produc-
tion of problematic RNA, but also of a miniprotein not found in healthy individuals. The one-two
punch, she says, could go a long way toward explaining the puzzling pattern of inheritance. 

In 2001, blood samples from five generations of another family helped Ranum find the mutation for
a novel form of myotonic muscular dystrophy known as DM2. Like the one that causes SCA8, this muta-
tion is an expansion of a noncoding portion of the DNA. Ranum is now looking at mouse models to
understand how it affects muscle and nerves at a molecular level.

Just this year, Ranum and Day reported nailing down the mutation behind another form of ataxia,
SCA5, in a large group of individuals related to Abraham Lincoln. They found the mutation affects a
gene coding for a protein called beta-III spectrin—a mechanism very different from those that have been
identified for other neurodegenerative diseases. “That leads us down a whole new pathway,” Ranum says.

The research has shed valuable light on “how genes work in unexpected ways to alter nerve function,”
Ranum says. But it’s more than satisfying intellectual curiosity. Knowing the molecular basis for a neu-
rodegenerative disorder makes it possible to identify which individuals in a family are affected before they
show symptoms. And it paves the way to finding ways to ameliorate the mutations’ impacts on their lives.

No kidney stone unturned
Knowledge of the extent to which genetics plays a role in the development of a particular disease can
suggest strategies to deal with it. Conventional wisdom, for instance, says individuals can reduce their
likelihood of getting kidney stones by making certain dietary changes. That works better for some than
for others, however. How can physicians determine who is most likely to benefit?

Urologic surgeon Manoj Monga gained insights into that question recently while exploring the
effects of weightlessness on the development of kidney stones for NASA. Monga’s research subjects were
12 sets of twins; his plan was to expose each set to conditions approximating those of space travel, give
one of each pair a regimen of exercise and exposure to a pressure-altered environment, and determine
the effectiveness of the treatment by comparing urine characteristics that portend stone formation in the
genetically identical individuals. 

Before he even got to the treatment, however, he was surprised to discover that members of twin pairs
tended to show high similarity for risk markers predicting the formation of calcium-based stones, but low
similarity in those predicting risk for uric acid stones. In other words, genetics appears to play a bigger
role in determining who will get calcium-based stones than in determining who will get uric acid stones. 

Monga says the information is valuable in several ways. “It helps with patient counseling,” he says.
“It identifies uric acid stones as an area in which to work harder to find more effective dietary and med-
ical interventions.” And, he adds, it makes him wonder exactly what’s going on from the perspective of
genes and the proteins involved in stone formation. 

“So it answers a few questions, but it also points us in the direction of further research,” Monga says.

Cancer connection
It wasn’t always obvious that cancer is actually a genetic disease. Today, however, we know that most
cancers get their start when something—often an external stimulus such as tobacco smoke or ultravio-
let light—alters DNA in a way that results in rampant cell division. 

Identifying the various genes that, when mutated, allow cells to proliferate is a key step in learning
how various cancers arise and how they differ from each other. It’s also the work of cancer geneticist
David Largaespada. 

“We’re trying to understand the genetic heterogeneity that’s present in human cancers,”
Largaespada says. Such an understanding, he says, could provide clues to the nature of specific can-
cers—for instance, whether they are fast- or slow-growing—that could be valuable in planning treat-
ment. It also could help clinicians target treatment more narrowly to minimize collateral damage.

“Therapies will be directed against the genetic changes that each tumor has,” Largaespada says.
“We’re not there yet, but that’s where we’re headed.”

Recently Largaespada added a new tool to his gene-searching toolbox—a “jumping gene,” or trans-
poson, called Sleeping Beauty. When introduced into a mouse’s genetic material, Sleeping Beauty hops
around, inserting itself randomly into the DNA. When a mouse that’s been given Sleeping Beauty devel-
ops a tumor, Largaespada can look at the tumor cells and identify just what gene was mutated by the
transposon. 

“Finding cancer genes is like finding needles in a haystack,” he says. “The technique we’re using is
like a giant magnet that pulls all the needles out.” 

Largaespada is currently using Sleeping Beauty to prospect for genes linked to lung, prostate, and
colorectal cancer. He’s also exploring the genetic underpinnings of gliomas in collaboration with
Robert Jenkins at Mayo Clinic, who has a large collection of cells from human gliomas. Their vision
is to find genes that when mutated cause gliomas in mice, search the archived human tissue for simi-
lar mutations, then find a drug that negates the impact of the gene gone awry. 

“We think,” Largaespada says, “that by combining the information we get from the mouse
model with [Jenkins’] data we can focus in on the most important genetic changes that occur dur-
ing glioma formation.” v

“The challenge now is to apply molecular technologies
learned studying single-gene diseases to more common,
more complex diseases,” says Harry Orr.
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he revealing power of magnetic resonance imaging (MRI) helps psychiatric
researchers demystify the potential causes of schizophrenia and, at the same time,
casts new light on troubling behaviors such as adolescent substance abuse. 

Physicians once relied on the layered shadows of X-rays to view the interior of
the body and the brain. With MRI technology, the body’s inner structures come into
tight focus. And recent MRI advances allow researchers to pinpoint areas of height-

ened brain activity and the subtleties of normal and abnormal brain communication pathways.  
Adolescence is a vulnerable time of critical brain development, as MRI studies have shown. Some of this

new knowledge arises from a special focus on schizophrenia in the Medical School’s psychiatry department.

Schizophrenia, close-up
Charles Schulz, who heads psychiatry, decided early in his career he wanted to contribute to the under-
standing of this devastating and baffling disorder. 

Recalling an interaction with the mother of a schizophrenic child, he says: “This mother told me she
had to go through the pain of ‘losing’ a child to schizophrenia, and then, when all her other children left
town one by one to escape the household turmoil, she said she lost the others to the illness as well….
This illness has enormous consequences.” 

The World Health Organization ranks schizophrenia among the 10 most debilitating human dis-
eases. It affects a person’s ability to think clearly, to tell the real from the unreal, to form close relation-
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T
ships, and to function in society. The first outward signs of the illness usually emerge in the teen years
and early twenties, but sometimes much earlier. Schizophrenia affects about 1 percent of the population. 

Schulz published the first paper on brain imaging in adolescents with schizophrenia in 1982 and, in
2005, he co-authored the book Juvenile-Onset Schizophrenia. Today, researchers in his department contin-
ue to piece together the signature differences in brain structure and function that distinguish schizophre-
nia. Many of these differences also appear to accompany mental illnesses such as bipolar disorder and
major depressive disorder.

With access to the University’s Center for Magnetic Resonance Research, a state-of-the-art MRI
facility dedicated solely to research, psychiatrically oriented brain researchers such as Kelvin Lim are
obtaining image-based evidence of the differences between normal brains and those of persons with
schizophrenia. 

Lim, and his fellow psychiatric researchers Tonya White and Sanjiv Kumra, agree the differences
that distinguish schizophrenia are present in the white matter of the brain. 

White matter is the super highway communication system of the brain. Located deep within the
brain, white matter is made up of neuronal pathways that connect all major brain regions. Its disrup-
tion has profound implications and may account for the diverse symptoms of schizophrenia. Normally,
the neurons that make up these pathways are coated with myelin, a white substance that gives the white
matter its name and makes it possible for neurons to send messages efficiently. Myelin is like the insula-
tion around wiring; when it’s disturbed, messages are garbled.  

Brain scientists refer to white matter as being “organized” when the neuronal pathways are aligned
in a mostly parallel fashion and “disorganized” when this parallel alignment is in disarray.     

“There is clear evidence there is disruption in the organization of the brain’s white matter in schiz-
ophrenia,” Lim says, “and we can relate this level of disruption to how well people are thinking and their
cognitive ability.”  

His colleague White is uncovering subtle brain differences between young people who develop nor-

Inside View
Imaging technology illuminates adolescent mental illness.



13

2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT I RESEARCH

12

RESEARCH I 2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT

he revealing power of magnetic resonance imaging (MRI) helps psychiatric
researchers demystify the potential causes of schizophrenia and, at the same time,
casts new light on troubling behaviors such as adolescent substance abuse. 

Physicians once relied on the layered shadows of X-rays to view the interior of
the body and the brain. With MRI technology, the body’s inner structures come into
tight focus. And recent MRI advances allow researchers to pinpoint areas of height-

ened brain activity and the subtleties of normal and abnormal brain communication pathways.  
Adolescence is a vulnerable time of critical brain development, as MRI studies have shown. Some of this

new knowledge arises from a special focus on schizophrenia in the Medical School’s psychiatry department.

Schizophrenia, close-up
Charles Schulz, who heads psychiatry, decided early in his career he wanted to contribute to the under-
standing of this devastating and baffling disorder. 

Recalling an interaction with the mother of a schizophrenic child, he says: “This mother told me she
had to go through the pain of ‘losing’ a child to schizophrenia, and then, when all her other children left
town one by one to escape the household turmoil, she said she lost the others to the illness as well….
This illness has enormous consequences.” 

The World Health Organization ranks schizophrenia among the 10 most debilitating human dis-
eases. It affects a person’s ability to think clearly, to tell the real from the unreal, to form close relation-

Driven to Discover

>> BRAIN GAIN

With the impact of a lightning bolt and

about as much warning, stroke disrupts

blood flow to the brain, destroying entire

neighborhoods of neurons. Until recently,

the resulting loss of function has largely

been seen as irreversible. But last winter

neuroscientist Walter Low and colleagues

announced a startling discovery: When

injected into stroke-impaired rats, novel

stem cells the researchers discovered in

umbilical cord blood not only form new

neurons in the injured area, they also

appear to give the remaining tissue the

ability to reorganize and so restore some

lost function. Next steps: Moving toward

application in humans, and investigating

whether the novel cells could help persons

with Parkinson’s disease and other

neurological disorders.

>> MALARIA-RESISTANT MOSQUITOES

Surprisingly, the majority of mosquitoes are

genetically resistant to malaria, which

microbiologist Kenneth Vernick and his

collaborators recently discovered. “The

susceptible ones are the oddballs,” he told the

New York Times. This important step forward

in genetic understanding may, in time, lead to

better prevention strategies for malaria, which

kills a million people worldwide each year.

>> COMBATING EYE DISEASE 

A device to treat advanced macular

degeneration is being developed by

Medical School faculty member 

Timothy W. Olsen with Arthur Erdman from

the University’s Institute of Technology and

graduate student Paul Loftness. The

disease affects more than 10 million

Americans and is the leading cause of

blindness in people older than 55. “The

device and technology are still in the early

stages,” says Olsen, director of the

Minnesota Lions Macular Degeneration

Center. “Much more work needs to be

done.” Human clinical trials are years away.

Nonetheless, the technology was

interesting enough that the University

Board of Regents in July chose to take a

controlling interest in the device’s start-up

company, Macular Regeneration, Inc. 

>> A NEW APPROACH TO ASSESSING

BRAIN FUNCTION

Assessing the function of the brain in

disease or health has relied upon

behavioral examination—be it standard

neurological examination, psychiatric

interview, or neuropsychological testing. A

new test of dynamic brain function using

magnetoencephalography (MEG) is being

evaluated by Apostolos P. Georgopoulos.

T
ships, and to function in society. The first outward signs of the illness usually emerge in the teen years
and early twenties, but sometimes much earlier. Schizophrenia affects about 1 percent of the population. 

Schulz published the first paper on brain imaging in adolescents with schizophrenia in 1982 and, in
2005, he co-authored the book Juvenile-Onset Schizophrenia. Today, researchers in his department contin-
ue to piece together the signature differences in brain structure and function that distinguish schizophre-
nia. Many of these differences also appear to accompany mental illnesses such as bipolar disorder and
major depressive disorder.

With access to the University’s Center for Magnetic Resonance Research, a state-of-the-art MRI
facility dedicated solely to research, psychiatrically oriented brain researchers such as Kelvin Lim are
obtaining image-based evidence of the differences between normal brains and those of persons with
schizophrenia. 

Lim, and his fellow psychiatric researchers Tonya White and Sanjiv Kumra, agree the differences
that distinguish schizophrenia are present in the white matter of the brain. 

White matter is the super highway communication system of the brain. Located deep within the
brain, white matter is made up of neuronal pathways that connect all major brain regions. Its disrup-
tion has profound implications and may account for the diverse symptoms of schizophrenia. Normally,
the neurons that make up these pathways are coated with myelin, a white substance that gives the white
matter its name and makes it possible for neurons to send messages efficiently. Myelin is like the insula-
tion around wiring; when it’s disturbed, messages are garbled.  

Brain scientists refer to white matter as being “organized” when the neuronal pathways are aligned
in a mostly parallel fashion and “disorganized” when this parallel alignment is in disarray.     

“There is clear evidence there is disruption in the organization of the brain’s white matter in schiz-
ophrenia,” Lim says, “and we can relate this level of disruption to how well people are thinking and their
cognitive ability.”  

His colleague White is uncovering subtle brain differences between young people who develop nor-

Inside View
Imaging technology illuminates adolescent mental illness.



15

2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT I RESEARCH

14

RESEARCH I 2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT

mally versus those who develop schizophrenia or other psychotic illnesses. 
White’s early findings indicate that people with schizophrenia have disrupted white matter pathways

within the hippocampus (a brain structure critical to memory). In addition, her group showed that the
fornix, another white matter pathway, is smaller in people with schizophrenia. White also uses MRIs to
show that certain higher level brain functions such as problem-solving, judgment, goal-setting and
impulse control develop in adolescence. Brain imaging of adolescents done while they are involved in
specific activities permits White to see when certain areas of the brain become active. A special type of
MRI called the functional MRI (fMRI) shows blood flow changes to specific brain sites and indicates
activity in that region.    

Translating research insights into treatments
As key areas of difference are identified in young people with and without mental illness, more informa-
tion will emerge on what can positively and negatively affect these areas. 

Kumra, head of the child and adolescent psychiatry division, co-led a study that found adolescents
who smoke a lot of marijuana shared similar white matter abnormalities as those observed in teenagers
with schizophrenia. The study suggests that heavy marijuana use may hasten the onset of schizophrenia
in those who are genetically predisposed to it.

Kumra adds that while MRI technology has helped show that environmental experiences (such as
drug use) can affect the developing structure of the brain’s white matter, new data suggests there may
also be ways to improve brain structure. “We may discover factors that are key to healthy brain devel-
opment. There may be things you could do to enhance brain development, just as exercise and healthy
eating can help coronary artery disease,” Kumra says.   

While studying mental illness using MRI technology may be seen as far removed from those actual-
ly afflicted, this work is eroding the stigma of mental illness and lending credence to those who must
argue for support and resources for the mentally ill.

Ken Winters, director of the Center for Adolescent Substance Abuse Research, says findings from
MRI and related brain imaging techniques help to explain why adolescents are susceptible to drug use.
“Because of results from brain-imaging technology, it is becoming clearer that adolescence is a time of
significant brain development that may encourage risk taking and poor impulse control … the ‘go-for-
it’ part of the brain is working like a high performance race car and the judgment part is basically under
construction.” Winters is developing what he terms “brief interventions” to prevent adolescent drug
problems from escalating. One goal of the interventions is to help jump-start a young person’s judg-
ment—to bring it to the fore, Winters says.  

Jonathan Jensen, a psychiatry faculty member who serves as a consultant in correctional facilities,
works with some of Hennepin County’s most violent and disturbed young people. “We are catching kids
late in the game, but we can take what Drs. White and Kumra are doing to enlighten those who work
with young people about the development of the brain and judgment and to better tailor programs to
meet the ability of the adolescent. The judgment part of the brain is not formed (during adolescence).
We are trying to enlighten the courts about brain development.”   

Gerald August says the department has a strong focus on using science to prevent problems in ado-
lescence. For much of his career, August has concentrated on preventing adolescent drug abuse and vio-
lence. His program Early Risers, cited by the federal government as a national model, works with ele-
mentary-age children who display early traits of aggression, disruption, and non-conformist behaviors.
The children selected for Early Risers learn skills for dealing with social, emotional and academic chal-
lenges that, if left unattended, can lead to violence and drug use during adolescence. The program also
is designed to strengthen family relationships. Studies have shown Early Risers improves outcomes aca-
demically and behaviorally for those who followed through with it.  

As MRI technology continues to unveil how environmental experiences affect brain structure and
behavior, one day brain images may prove that a program like Early Risers is doing much more than
preventing violence and drug use—it may be preventing more serious mental illnesses. v
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17

2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT I EDUCATION

16

EDUCATION I 2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT

lot of what we get in medical school that has to do with justice has more to do with
very specific cases, like Terri Schiavo,” says Travis Olives, “whereas we don’t talk
about the more than one billion people in the world who have no health care at all.” 

Yet the world is here because the Twin Cities of Minneapolis and St. Paul have
one of the highest refugee populations in the United States. Medical students and
residents have opportunities to learn about global medicine firsthand, to develop

cultural and geographical awareness, and to work in teams with local care providers in sites across the
state of Minnesota and across the globe. 

Olives gained insight into underserved populations by assessing the health literacy of Spanish speak-
ers at the Center for Urban Health in summer 2006. The new research center is based at a Medical
School affiliate, Hennepin County Medical Center in Minneapolis. 

The center’s project provided practical experience for Olives, who later traveled to Bolivia to work
for Mano a Mano Medical Resources and to experience community-based health education and inter-
national health. He’s in good company as the Medical School seeks to further integrate learning about
community and global health and health disparities into the education of physicians. About a quarter
of the Medical School’s undergraduate students take part in an international experience arranged
through the International Medical Education and Research office. Opportunities for medical students
to experience medicine in different environments also exist closer to home.

Immersed in rural health
From 35 to 45 medical students each year are accepted into the Rural Physician Associate Program,
which places them in rural health teams in small towns throughout Minnesota. RPAP is in its 35th year.

The World is Here
Learners immersed in communities make a difference.

EDUCATION

International experiences,
says Chandy John (at left),
offer resident pediatricians
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for service, and an
opportunity to improve the
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Heather Hamernick, a native of the Twin Cities suburb of Fridley, is a typical RPAP student: inter-
ested in rural health, she wanted hands-on experience as a medical student who is part of a health-care
team. And she plans to enter primary care—in her case, family medicine. Hamernick was assigned to
Fergus Falls, a town of 13,500 in western Minnesota.

After she arrived, she noticed that the population skewed older. While those 65 and older make up
12 percent of the population of Minnesota as a whole, they constitute 18 percent of Fergus Falls’s pre-
dominantly rural Otter Tail County. Among the health issues affecting the elderly—particularly in
Minnesota with its icy winters—are injuries from falling. Hamernick joined an existing initiative to pre-
vent falls among the elderly, in order to fulfill RPAP’s recently added requirement that students plan and
carry out community health assessment projects. 

These projects bring together medical students and community members to work toward the goal of
improving health. In other towns, students’ projects have addressed such topics as diabetes, obesity,
smoking cessation, access to health care, and preventing farm accidents. The majority of RPAP students
return to small towns to practice so these projects are dress rehearsals for their future roles as health lead-
ers in rural areas.

For this project, Hamernick provided substantial research and felt herself to be a catalyst to move
idea to reality. “There were a lot of people interested,” she says, “but it wasn’t concrete.” The project
brought together health-care providers and community leaders, she says, people who were “very
Minnesotan—hard workers who want to see it get done.” Her nine-month stint in Fergus Falls was com-
pleted in summer but the community appears to be committed to implementing the project. “I’m excit-
ed about that,” says Hamernick, now back in the Twin Cities to finish her clerkships. “I hope it doesn’t
just melt away.”

Global reach for residencies
Residents also have a growing number of opportunities in international medicine—abroad and in
Minnesota. All the world’s children come to Minnesota, says pediatrician Chandy John. They come as
immigrants, refugees, or adoptees, from Asia, Africa, South America, or Europe. Pediatricians who train
at the University of Minnesota need to know how to take care of them and their complex needs, he says. 

Children from abroad who make Minnesota their home is only one reason, however, that Chandy
John recently came to the University’s Medical School Department of Pediatrics to set up a global health
track for its pediatric resident physicians in training.

Establishing this new global health track within the pediatrics residency program was important, says
Department of Pediatrics Chairman John Schreiber. “The majority of children in the world live in devel-
oping countries and can be afflicted with illnesses that we in the developed countries no longer have to
deal with. It is a moral imperative for pediatricians all over the world to help all children to be healthy.”

The Department of Medicine has a separate but related Global Health Pathway for residents, head-
ed by Bill Stauffer, that reaches from the Center for International Health at St. Paul’s Regions Hospital
across the globe to Bangalore, India. 

To prepare the new physicians, John and associate director Cindy Howard have developed a two-
year global health track that includes coursework, seminars, projects, and experiences in international
health. Resident physicians can immerse themselves in international health locally, in sites like the
International Adoption Clinic. Or they can go overseas, to places like Makerere University in Kampala,
Uganda, where Howard, also a pediatrician, has long-time connections.

Even though conditions are quite different in developing countries, their doctors perform academi-
cally rigorous medicine, says John. Students might learn pared-down procedures, for example, that
nonetheless result in diagnoses that are correct.

These experiences, says John, offer our resident pediatricians “a real opportunity for learning, an
opportunity for service, and an opportunity to improve the health care system.” Helping residents learn
does create work for these overseas sites, however; to reciprocate, John plans to exchange faculty who
can share expertise—in both directions.

John also will continue to travel to Uganda and Kenya because he has ongoing research projects
studying malaria. John continues to combine research with teaching and care because he finds the three
aspects of medicine each inform the other. He hopes the global health track also will help his residents
find their own paths. 

“Everyone says [spending time overseas] changes your life,” says John. The questions are: How
much? In what ways? He and Howard plan to carry out a long-term study on their residents to provide
evidence for the idea that reaching out across the globe makes a difference not only for those cared for
but also for caregivers. 

For Olives, who previously earned masters degrees in education and public health, medicine brings
him from discussions of data to contacts with individual patients. At HCMC, he was able to recognize
up close the diversity of a group who all speak Spanish but otherwise differ greatly in their national ori-
gins, indigenous roots, socioeconomic classes, and individual lives. Many of them, he has found, are sus-
picious of authority. One of his goals as a physician will be to overcome those barriers, to improve their
health.

“My goal in med school,” says Olives, “is not just to become a good doctor, but to do as much good
as I can with that training.” v

Rural Physician Associate Program students’ projects have
addressed such topics as diabetes, obesity, smoking
cessation, access to health care, and prevention of farm
accidents…. These projects are dress rehearsals for their
future roles as health leaders in rural areas.
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afety of patients, quality of care, erosion of trust—what do these issues have to do with
medical education? Everything, says Deborah Powell, dean of the University of
Minnesota Medical School. “There’s a linkage between improving the quality of health
care in this United States and the education of its health workforce.” 

The goal of the Medical School’s Medical Education Development 2010, says Powell,
is to fundamentally change the paradigm of medical education. MED 2010 will develop

learner-centered education for patient-centered care. The first step, says Powell, is designing a medical
education program that is more tailored to each individual medical student. The Flexible M.D., by
which a student may take from three and a half to six years to earn the medical degree, while paying no
additional tuition, was introduced in fall 2005.

Going forward, educators also will focus more on students’ achievements of core competencies.
When today’s medical students become residents, they will encounter competency requirements devel-
oped by the Accreditation Council for Graduate Medical Education. These six ACGME core compe-
tencies are: 

1) patient care; 2) medical knowledge, including the application of biomedical, clinical, epi-
demiological, and social-behavioral sciences to patient care; 

3) practice-based learning and improvement; 4) interpersonal and communication
skills, including demonstrating teamwork with patients, their families and professional associates; 

5) professionalism; and, 6) systems-based practice, to develop awareness of and responsive-
ness to the larger context and system of health care and to utilize this to provide care.

The future physicians in training now, for example, will need systems thinking and top-level team-
work skills to succeed in improving patients’ lives in an increasingly complex health care environment.

Expanding Education

>>  M.D./PH.D. STUDENT MAKES HIS MARK

“One of the risks of research is that

sometimes you have to go to places

you’re not sure of,” says Bart Endrizzi,

currently a resident in dermatology at

Minnesota. And sometimes that risk pays

off, as it did for Endrizzi, whose research

project done while an M.D./Ph.D.

student at the Medical School recently

was published in Nature. Endrizzi was

able to begin an investigation into

transcription factors while in the

immunology lab of Stephen Jameson. To

test his theory, Endrizzi utilized a

pioneering (and thus risky) mouse model

developed by one of his thesis advisors,

David Largaespada. Because he needed

to move ahead in his medical education,

he passed the project on to another

graduate student, who also is a co-

author on the publication. Endrizzi is

excited because this finding leads to

more fundamental questions—and, he

hopes, these results and the others he

obtains as a physician-scientist will

ultimately help improve patient care.

>>  TAPPING NEW STUDENTS

A pipeline project to encourage more

diversity at the Medical School has been

launched in Minnesota. The initiative for the

pipeline was led by medical student Gareth

Forde and Matthew Fitzgerald, now in their

third year. It is supported by the University

of Minnesota Medical School, the Mayo

Medical School, and the Minnesota Medical

Association. Some 30 students a year will

be enrolled in the pipeline project, with a

goal of creating a more diverse health-care

workforce in Minnesota. 

>>  FIRST TO PURSUE DUAL DEGREE IN

BIOMEDICAL ENGINEERING 

Bryan Armitage is the first medical student

to take advantage of the Medical School’s

newest dual-degree program, an

M.D./M.S. in biomedical engineering.

“MED 2010 is about discovering a better

bridge between educators who are

passionate about teaching and students

who are passionate about learning,”

Armitage says. “The M.D./M.S. program

provides one more way that students

create a degree that builds this connection

better based on their personal experience,

passion, and background.” The program

connects medicine with high-tech research

carried out within the University’s Institute

of Technology. In addition, the Medical

School has strong and long-standing ties

with the vibrant medical device industry in

S
Tailor-made
Minnesota is re-examining the education of physicians.

Rich Osborn, at right,
talks with the entering
class in August 2006
about his experiences as
a patient. His
interviewees are, from
right, second-year
medical students Sarah
Berini and Heidi Walz,
along with faculty
member John Song.
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As technology advances and information explodes, memorization of medical facts also is becoming less
important than the ability to manage knowledge. Future physicians must know how to obtain the infor-
mation they need when they need it.

In certification for specialties and later, in their practices, physicians will be evaluated on the outcomes
of their care of patients. Yet medical schools still rely heavily on test scores for entrance, lectures for teach-
ing, and board exams for licensure, which do not and cannot measure many of these core competencies.

Four MED 2010 work groups currently grapple with such major themes as professionalism. How will
future physicians, for instance, span the gap between an increased emphasis on physician well-being and
the traditionally selfless ideal of the medical profession? This is one of the questions being considered
by a work group co-chaired by Kathleen Watson, who, with Powell and Linda Perkowski, leads the MED
2010 effort. (There are four major work groups; for more information, see www.med.umn.edu/
med2010/home .)

Building portfolios
At the same time, however, a few limited initiatives are on the fast track to launch new ways to approach
medical education. One of these initiatives is creating personalized portfolios to open up new ways of
evaluating physicians in training as well as encouraging them to reflect upon care. “[T]he portfolio facil-
itates the use of multiple methods of evaluation which allows one to address the broad and diverse
domains of the ACGME competencies,” says Carol Carraccio of the University of Maryland, who
serves as a MED 2010 consultant on web-based learning and evaluation portfolios.

Developing an electronic portfolio—a toolbox for learners and mentors to better chart their cours-
es—is the task of a team led by James Nixon, who directs the internal medicine and pediatrics clerk-
ships, and Bradley Benson, who directs the med-peds residency program. Medical students in Nixon’s
clerkship rotations already develop their own personal learning plans, setting their own key goals. The
plan for an M.D./Ph.D. student returning to seeing patients after a few years in the lab, Nixon notes,

would be much different than for a person who had previ-
ously been a nurse, because they have different skills and
experiences. 

One element is an educational prescription form on what
is the best course of treatment for particular patients. Nixon
says the benefits of using and distributing copies of this form
include student learning, better outcomes for patients, and a
sharing of information with the health-care team.

Benson says a portfolio, combined with mentoring, will
help educate reflective physicians who will continually
strive to improve the quality of care they provide. “We all
want to be above average.” 

Nixon and Benson expect the e-portfolio to be ready
for the entering class in fall 2007. Their team also is work-
ing with an ACGME collaborative so that a national stan-
dard may be developed for e-portfolios. “The goal is that
everyone at different schools would be familiar with the
portfolio and could use it,” Nixon says. 

Portfolios encompass individualized learning, self-
assessment, and a variety of evaluations by patients, peers,
and others—all with the goal of getting a handle on com-
petencies not easily quantified. With personalized and
qualitative processes, portfolios can help learners and men-
tors assess such competencies as communication skills, says
Benson. “We clearly place value on what we measure.” v

Expanding Education

Minnesota. Students in the program are

supported by scholarships funded by a

local entrepreneur and, with the latitude

allowed by the Flexible M.D., can take a

year to complete the master’s degree

between their second and third years of

medical education. Before entering

medical school, Armitage already earned

degrees in mechanical engineering and

animal physiology. He also spent five years

designing medical devices. In the future,

he plans to become an orthopedic

surgeon.

>>  TEACHING ABOUT WOMEN’S 

HEALTH CARE 

University of Minnesota Medical School

was one of five awardees chosen from a

field of 35 schools to receive funding from

the Association of Professors of

Gynecology and Obstetrics to integrate

women’s health care competencies into the

Medical School curricula. “Women are

looking for physicians who communicate

well with them, especially with sensitivity

to culture and difficult health issues,” says

NNaannccyy CC.. RRaayymmoonndd,, director of the Powell

Center for Women’s Health. “We know we

are better preparing our students by

weaving women’s health and

communications throughout their medical

education.” A team of faculty members, led

by ob-gyn physician JJuunnee LLaaVVaalllleeuurr,, is

working with the Deborah E. Powell Center

for Women’s Health designing

enhancements to instruct and evaluate

medical students’ knowledge and skills for

providing comprehensive women’s health

care, especially to strengthen patient-

provider communications. 

>>  GETTING TO THE HEART

OF THE MATTER

“The statistics were staggering,” says

medical student Forum Kamdar: African-

American women in Minnesota suffer 38

percent more heart attacks and heart

disease than Caucasian women. “I wanted

to make an impact somehow.” So Kamdar,

who has been doing cardiovascular

research in University labs since her teens,

decided to develop a colorful, helpful, and

easy-to-follow pamphlet of heart health

facts for her Physician and Society project.

The “Heart Health Action Plan for African

American Women” has interested the

Minnesota Department of Health and

American Heart Association as a possible

outreach tool.

Hearing from Bell
“I’m sure there’s some German and Dutch in there, too,”

jokes Shaquita Bell, reflecting on her ethnic heritage. Bell

also has American Indian and African-American roots—

truly an all-American melting pot of cultures. She was one

of five graduates honored by the Center of American Indian

and Minority Health in May 2006. After earning her bache-

lor’s degree from Drake University, Bell returned to her

hometown of Minneapolis to begin on the pathway to med-

icine. “I didn’t always know that I wanted to go to medical

school…things just started rolling for me,” says Bell. And

roll they did, as she became involved in the Student

National Medical Association, was elected president of the

local chapter and was later named as the National

Multicultural Affairs Coordinator. Her accomplishments

include being named to the local chapter of the Gold

Humanism Society and, after nominations by her peers,

receiving the Leonard Tow Humanism Award. “We need

more compassion in doctors,” says Bell, “and to know that

my classmates can see those characteristics in me is really

an honor.” Bell entered a pediatric residency at the Seattle

Children’s Hospital and hopes to one day become a sub-

specialist in pediatric emergency medicine.
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As technology advances and information explodes, memorization of medical facts also is becoming less
important than the ability to manage knowledge. Future physicians must know how to obtain the infor-
mation they need when they need it.

In certification for specialties and later, in their practices, physicians will be evaluated on the outcomes
of their care of patients. Yet medical schools still rely heavily on test scores for entrance, lectures for teach-
ing, and board exams for licensure, which do not and cannot measure many of these core competencies.

Four MED 2010 work groups currently grapple with such major themes as professionalism. How will
future physicians, for instance, span the gap between an increased emphasis on physician well-being and
the traditionally selfless ideal of the medical profession? This is one of the questions being considered
by a work group co-chaired by Kathleen Watson, who, with Powell and Linda Perkowski, leads the MED
2010 effort. (There are four major work groups; for more information, see www.med.umn.edu/
med2010/home .)

Building portfolios
At the same time, however, a few limited initiatives are on the fast track to launch new ways to approach
medical education. One of these initiatives is creating personalized portfolios to open up new ways of
evaluating physicians in training as well as encouraging them to reflect upon care. “[T]he portfolio facil-
itates the use of multiple methods of evaluation which allows one to address the broad and diverse
domains of the ACGME competencies,” says Carol Carraccio of the University of Maryland, who
serves as a MED 2010 consultant on web-based learning and evaluation portfolios.

Developing an electronic portfolio—a toolbox for learners and mentors to better chart their cours-
es—is the task of a team led by James Nixon, who directs the internal medicine and pediatrics clerk-
ships, and Bradley Benson, who directs the med-peds residency program. Medical students in Nixon’s
clerkship rotations already develop their own personal learning plans, setting their own key goals. The
plan for an M.D./Ph.D. student returning to seeing patients after a few years in the lab, Nixon notes,

would be much different than for a person who had previ-
ously been a nurse, because they have different skills and
experiences. 

One element is an educational prescription form on what
is the best course of treatment for particular patients. Nixon
says the benefits of using and distributing copies of this form
include student learning, better outcomes for patients, and a
sharing of information with the health-care team.

Benson says a portfolio, combined with mentoring, will
help educate reflective physicians who will continually
strive to improve the quality of care they provide. “We all
want to be above average.” 

Nixon and Benson expect the e-portfolio to be ready
for the entering class in fall 2007. Their team also is work-
ing with an ACGME collaborative so that a national stan-
dard may be developed for e-portfolios. “The goal is that
everyone at different schools would be familiar with the
portfolio and could use it,” Nixon says. 

Portfolios encompass individualized learning, self-
assessment, and a variety of evaluations by patients, peers,
and others—all with the goal of getting a handle on com-
petencies not easily quantified. With personalized and
qualitative processes, portfolios can help learners and men-
tors assess such competencies as communication skills, says
Benson. “We clearly place value on what we measure.” v
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John Wagner, above, is expanding
the boundaries on bone marrow
transplants. Among other things, his
program is treating patients in their
70s with double cord transplants.
Bernhard Hering, right, and his
research team are closing in on ways
to make islet transplantation a cure
for a majority of diabetic patients by
expanding the potential pool of
donor islets to include cells from pigs.
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ransplant surgery has become such a staple of American medical procedures—
some 30,000 transplants of one kind or another are performed every year in this
country—that it’s easy to forget how relatively new, as surgical practices go, trans-
plantation really is. The first successful organ transplant took place only in 1954. 

This rapid advance of transplantation owes a lot to the University of
Minnesota. From the beginning, the Medical School has been a leader when it

comes to introducing, expanding, and perfecting transplant procedures, making what was once extreme,
routine. Today, the program performs every kind of transplant. 

Early start, continued excellence
This year marks the 40th anniversary of the world’s first pancreas and intestinal transplants—both per-
formed at the University in 1966. In 1967, University surgeons carried out the world’s first simultaneous
kidney-pancreas transplant. Other milestones continue to be set, including the world’s first bone marrow
transplant, the first successful single donor human islet transplants to cure type 1 diabetes, and the
world’s first simultaneous living donor kidney and pancreas transplant performed with minimally inva-
sive surgical techniques. 

The Minnesota
Therapy
Transplantation continues to improve, to the benefit of patients.

CARE

T
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The Medical School has also led the way in training
transplant surgeons—indeed, the doctors who performed
the world’s first heart transplants were trained at Minnesota. 

In 1970, under John Najarian, the University estab-
lished the first formal training program for transplant sur-
geons in the country. Today, University-trained surgeons
perform transplants across the United States as well as over-
seas, and lead transplant programs at many of the nation’s
top transplant centers.

A successful transplant, of course, means more than transferring an organ from a donor to a patient.
It means ensuring the long-term survival of recipients. Once again, the University has led the way. It has
pioneered methods for preserving tissue from donors, both deceased and living, and can now prevent
many of the often deadly viruses that attacked post-transplant patients left vulnerable by immunosup-
pressive medications. The transplant center pioneered long-term care via phone monitoring by nurse
coordinators, which has been emulated throughout the world. 

In its earliest years, the University’s transplant program operated as a critical care unit, with a 50 per-
cent rejection rate—with rejection often a one-way ticket to death. Through persistent and ongoing
research the University transplant program has reduced that rejection rate to only 5 to 6 percent, while
developing ways to reverse even most of these rejection episodes. 

Most remarkable of all, this success has occurred even though the University does not select poten-
tial recipients in the best physical condition. Instead, the program, from the very start, has opened its
doors to patients turned away by other centers, such as patients with diabetes needing kidney transplants,
because they were deemed least likely to enjoy long-term survival.

“The main difference between the University’s transplant program and other centers is that we are a
center of last resort,” explains David Sutherland, the head of the Division of Transplantation and direc-
tor of the Diabetes Institute for Immunology and Transplantation. “We take high risk patients for all trans-
plant procedures, especially kidney and pancreas. We are interested in doing the best we can for individual
patients and not with having results that will look good statistically. For example, other centers may not take
diabetic patients suffering from coronary disease—two high-risk factors for transplantation. We do.” 

Future promise: xenografts, double-cord transplants
Today, the Medical School continues to lead with cutting edge transplant research, expanding the range
of medical conditions that can be cured by transplantation, like type 1 diabetes, a leading cause of blind-
ness, coronary disease, kidney failure, and premature death that afflicts some 1.5 million Americans. In
1996, the University recruited Bernhard Hering to lead efforts to make transplanting the islet cells that
produce insulin an effective cure for diabetes. Now he and his research team are closing in on ways to
make islet transplantation a cure for a majority of diabetic patients by expanding the potential pool of
donor islets to include cells from pigs. 

Number 10,000 and
counting: Andrew Alt
received a liver transplant
shortly after his hospital
marriage to Julie.
Surgeon Abhi Humar led
the surgical team.
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“Right now, we only have a small subgroup of patients with diabetes—between 1 and 5 percent—
who are eligible for transplantation with human islets,” explains Hering. “With xenograft [cross-species]
transplants, islets could be available to a much larger percentage of diabetics.” 

Hering hopes to begin clinical trials of islet xenografts in 2009. The success his team has already
achieved in animal testing leads him to believe that clinical testing of islet xenografts could start as soon
as 2009. 

“We have shown that human islet transplants can cure diabetes,” he says. “Now, we have to make
islets more available. The most immediate way to do this is through xenogeneic transplants. We know
we can do this, because we have already succeeded in transplanting pig islets to monkeys. I have no ques-
tion that we can overcome any obstacles.”

Another area of cutting edge research at the University is bone marrow transplantation. Building on
earlier success pioneered at the Medical School with transplanting bone marrow stem cells harvested

from a single umbilical cord, University doctors and researchers began combining stem cells harvested
from the umbilical cords of two unrelated donors. The result? In the past year, this work has eliminated
previous age limits to successful stem cell transplantation. Even more startling, for patients with leukemia
and other blood-related cancers, the combined, unrelated cord cell transplants have yielded as much as
a 10-fold reduction in the risk of recurring malignancy. 

“For traditional bone marrow transplantation with a related donor, the upper age limit is 55,” says
John Wagner, the head of the Bone Marrow Transplant program and director of the University’s
Molecular and Cellular Therapeutics Center. “With mismatched donors, it is 45.

“We are now treating patients in their 70s with double cord transplants,” he explains. “Given that
the median age of onset for leukemia, multiple myeloma, and lymphoma is the late 50s, this procedure
could dramatically increase the number of patients who might potentially benefit from a transplant.”

In fact, Wagner, goes on to explain, the double-cord transplant has proven so successful that in
Europe it is commonly referred to as “The Minnesota Therapy.” It’s a fitting tribute to the BMT’s
groundbreaking work—and by extension, to the University of Minnesota Medical School’s entire trans-
plant program. v

The program, from the very start, has opened its doors to
patients turned away by other centers, such as patients with
diabetes needing kidney transplants, because they were
deemed least likely to enjoy long-term survival…. “We are
a center of last resort,” says David Sutherland.



28

CARE I 2006 UNIVERSITY OF MINNESOTA MEDICAL SCHOOL DEAN’S REPORT

hemotherapy and radiation have helped save the lives of millions of people suffering
from cancer—but the therapies often come with a steep cost, affecting the appearance
and health of patients who undergo them. Hair loss, nausea, fatigue, anxiety, and
depression, all common side effects of the therapies, can sometimes make the cure
seem worse than the disease.

Recent advances in a new technology known as TomoTherapy, however, are not
only helping target cancerous tumors more effectively, but also are reducing these often-devastating side
effects. The system may help put more cancers into remission, and keep patients healthier for the dura-
tion of their treatment. Recently, the University of Minnesota played a key role in helping advance this
technology, when a patient underwent the world’s first head-to-foot total marrow irradiation at the
University of Minnesota Medical Center, Fairview. The procedure was done to increase the patient’s
chances of a successful blood-and-marrow transplantation, a treatment often used for blood cancers
such as leukemia and lymphoma, solid tumors like breast and testicular cancer, and some immune and
genetic diseases.

Imaging improves therapy
Combining a CT scan and radiation therapy, TomoTherapy provides three-dimensional imaging just
before treatment in order to verify the appropriate locations for radiation. The radiation is then deliv-
ered to specific targets, which allows doctors to direct treatment to the affected area without damag-

Committed Care

>>  FAT CHANCE

“For the first time in decades, we face a

generation of children who may not live as

long as their parents,” says pediatrician

SSaarraahh JJaannee SScchhwwaarrzzeennbbeerrgg.. The reason for

this specter: the epidemic of childhood

obesity. The proportion of overweight and

obese children has increased from 15

percent in 1971 to more than 30 percent in

2000. “The high prevalence of childhood

obesity presages a future epidemic of

morbid obesity in adults,” says

Schwarzenberg, director of the Pediatric

Weight Management Program at the

University. To stem the tide of this

disturbing epidemic, Schwarzenberg is

among a team of multidisciplinary health

care experts at the University committed to

combating obesity through prevention and

treatment. She says: “We need to

challenge the perception that obesity is

the result of personal weakness and

encourage families to view it as a chronic

illness rather than a failure of discipline.”

>>  MANAGING CHRONIC DISEASE

Diabetes can be managed better by health-

care teams and patients, says BBrriiaann SSiicckk,,

medical director for the University of

Minnesota Physicians chronic disease

C
Hitting the Target
Advances in TomoTherapy help deliver cancer-fighting radiation more effectively.
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management team. “We are trying to

create activated, informed patients,” says

Sick. “Patients who know their disease,

who know what to expect from the medical

system, who are able to take care of

themselves and also use the medical

system to achieve the best health possible

for them.” The health-care team’s

responsibilities include monthly

monitoring and top-of-mind awareness

that, even if a sore throat is the patient’s

complaint, diabetes also must be

considered. Minnesota is one of 22

academic medical centers nationwide

involved with an Association of American

Medical Colleges’ initiative to improve

chronic disease management. The results

are promising, says Sick; quality measures

increased 50 percent the first year and are

on track to increase by at least that much

in 2006. “From the results I’ve seen...,” he

says, “eventually this will translate into

decreased costs for the system and for the

patient as well.”

>>  STRIKING STROKE SWIFTLY

Stroke will be the focus of a group in

development under the leadership of

DDaavviidd AAnnddeerrssoonn,, SStteepphheenn HHaaiinneess,, CChhaarrlleess

DDiieettzz,, and CChhaarrlleess TTrruuiitt,, who respectively

ing healthy tissue. The radiation beam can be adjusted by size, shape, and intensity to treat specific
areas effectively.

Kathryn Dusenbery, radiation oncologist and chair of the department of therapeutic radiation, says
the University’s medical milestone is significant. “TomoTherapy makes it possible for us to target can-
cer cells in the bone marrow while sparing the normal organs such as kidney, liver and lung,” she says.
“It allows us to deliver higher doses of radiation to the tumor while having fewer complications.”

TomoTherapy’s usefulness extends not just to bone marrow treatments but also to many other types
of cancers, says Susanta Hui, assistant professor of therapeutic radiology at the University. If the can-
cer is anywhere near sensitive tissue, TomoTherapy may be an excellent solution. “If we’re treating a
prostate case, for example, we’re restricted from using a high dose of radiation because of [prostate’s
proximity] to the bladder and the rectum,” he says. “Because TomoTherapy offers safe, precise radia-
tion therapy, we can reduce the chance of radiation’s side effects.” For patients, that means a higher like-
lihood of improved quality of life both during and after treatment.

The positive results aren’t just physical, they’re psychological as well. Many patients have significant
fears of undergoing radiation treatment because of the potential side effects, and having pinpoint pre-
cision that reduces these drawbacks can help put patients at ease.

Bright prospects
Because TomoTherapy is a relatively new procedure, it’s not yet possible to know the long-term effects
of the treatment. Still, Hui says the early outcomes have been successful. “The immediate result of the
total marrow irradiation, for example, was that the patient was fine,” he says. “The most positive thing
was that [the procedure] was achievable.” Clinical outcomes will be clearer in a few years.

Hui cautions that the new therapy can’t guarantee successful remission in all cases. “Treatment does-
n’t guarantee that the patient will heal, but it does mean that for the short term, we are able to do some-
thing,” he says.
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While such advances are a boon, TomoTherapy still has limitations. Up to 10 times more costly than
traditional treatment, it remains prohibitively expensive to implement on a large scale. In addition, the
complicated procedure requires doctors to have significant expertise and technical competence to use
the technology effectively. Sessions can also be more time consuming than typical radiation and
chemotherapy treatments. “There are certain barriers,” acknowledges Hui, “but we’re working on a lot
of cases so we can really improve the system and the treatment.”

Current and future work is promising as well: Hui is doing research on improved imaging techniques
that will allow even more precise radiation targeting, as well as tools to help measure the amount of radi-
ation received by a targeted tumor. In addition, researchers also are studying whether or not these
improved targeting techniques may allow for dose escalation, since patients who can tolerate higher lev-
els of radiation may have more success keeping cancers in remission.

As the research continues to progress, researchers expect to make improvements to TomoTherapy
technology that will continue to increase its effectiveness. In the meantime, the system is an important
step in ensuring that the cure doesn’t seem nearly as daunting as the disease it treats. v

Committed Care

are heads of Neurology, Neurosurgery,

Radiology and its division of

Neuroradiology. The Stroke Center will

include faculty from the three departments

and will have clinical, research, and

education missions. Along with stroke

neurologists, the leaders expect to recruit

a vascular neurosurgeon and an

interventional neuroradiologist to the

center. “As an acute stroke care, research,

and education program,” Anderson says,

“we will be unparalleled.” The clinical and

educational activities of the Stroke Center

will involve a partnership with the

Hennepin County Medical Center, the

University of Minnesota Medical Center,

Fairview, and the Fairview system.

>>  CARE LINKING WITH RESEARCH

Starting with the first clinic held at the

Lions Children’s Hearing Center in January

2006, children with hearing loss  have been

coming to the University of Minnesota to be

seen at one site by a variety of experts.

Physicians and health care providers in

pediatric otolaryngology and audiology,

genetics, developmental pediatrics,

pediatric infectious disease and

immunology, speech-language pathology,

and related specialties use a team

approach. The center also is a training site

for residents. And data gathered at this

unique multidisciplinary center  already has

led to research projects in otolaryngology,

genetics, speech pathology, and pediatric

infectious disease.

The University of Minnesota played a key role in helping
advance this technology, when a patient underwent the
world’s first head-to-foot total marrow irradiation at the
University of Minnesota Medical Center, Fairview.
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“It was the opportunity to surround myself with an environment

rich in academics, cutting-edge research and all-around great

people.” This is how pediatrician Michael Burke describes what

drew him to the University of Minnesota.

Burke is one of 13 new faculty members who recently joined

the University of Minnesota’s Department of Pediatrics. These

new recruits will enhance the department’s overall expertise

and specifically strengthen the areas of pediatric hematology,

oncology and bone marrow transplant, diabetes and emer-

gency medicine.

The new faculty members, who began arriving in February,

come to the University from some of the country’s most prestigious

medical centers. “The Department of Pediatrics has had the most

successful recruitment year in its history,” says John Schreiber, the

Ruben-Bentson Chair and head of the Department of Pediatrics.

“This has occurred due to the strength of the faculty and the out-

standing support for the Department of Pediatrics from the Dean

and the University of Minnesota. The success in recruitment also

hinges on a new much more collaborative relationship with the

University of Minnesota Children’s Hospital, Fairview.” The promise

of a new replacement facility for the children’s hospital has been

instrumental in the recruitment success, says Schreiber.

With the new faculty on board, the Department of Pediatrics

has 113 faculty members.

Burke and colleague Susan Kearney both have a special

interest in childhood cancers of the blood and will add their

expertise to the Division of Pediatric Hematology, Oncology and

Bone Marrow Transplantation. Burke comes to the department

from Northwestern University’s Children’s Memorial Hospital,

and Kearney from the Dana-Farber Cancer Institute at Harvard

University.

Kearney says: “The enthusiasm for new discoveries, the

strong leadership, the compassion and kindness of all of the fac-

ulty and the clear opportunities for career development are but

a few of the qualities that led to my decision to join the division.”

Ron Furnival and Mark Roback will anchor the department’s

new Division of Pediatric Emergency Medicine.

Furnival, coming from Banner Children’s Hospital in Mesa,

Ariz., will head the new division. Furnival, a graduate of the

University of Minnesota Medical School, is a recipient of the

Distinguished Service Citation from the American Academy of

Pediatrics. He is nationally recognized for his expertise in pedi-

atric trauma and for enhancing patient safety.

Roback joins the Department of Pediatrics as professor in the

new emergency medicine division. He was at the Denver

Children’s Hospital and is an expert on sedation. He literally wrote

the book on pediatric resuscitation (Pediatric Resuscitation: A

Practical Approach, 2005).

The nine other new faculty members who have joined the Department of Pediatrics include:

For more on the Department of Pediatrics, go to its Web site http://www.med.umn.edu/peds/

Glenn Gourley, director of research for the

Division of Gastroenterology and Hepatology

(from Oregon Health and Science University 

in Portland) 

John Andrews, pediatric residency program

director (from Children’s Hospital and Clinics 

of Minnesota) 

Dan Gruenstein, cardiology faculty (from

Rainbow Babies and Children’s Hospital/Case

Western Reserve University in Cleveland, Ohio) 

Sameer Gupta, critical care faculty (from

Rainbow Babies and Children’s Hospital/Case

Western Reserve University in Cleveland, Ohio) 

Dave Hanson, general pediatric/hospitalist

(from Johns Hopkins University School of

Medicine in Baltimore) 

Jin-Young Han, infectious diseases and 

CIDMTR faculty (from Children’s Hospital Medical

Center in Seattle) 

Brandon Nathan, endocrinology faculty 

(from Rainbow Babies and Children’s Hospital 

in Cleveland, Ohio) 

Julia Steinke, nephrology faculty (from

University of Minnesota Pediatric Nephrology

Fellowship) 

Bryce Binstadt, rheumatology faculty (from

Harvard Medical School and Boston Children’s

Hospital) 

Growth in Pediatrics
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Minnesota’s thriving U-Mayo partnership
The Minnesota Partnership for Biotechnology and Medical Genomics continues to fund joint
projects co-led by researchers from the University of Minnesota and Mayo Clinic that could not be com-
pleted by either institution on its own. Recently funded investigations include pancreatic cancer, tuber-
culosis and brain tumors, and cardiovascular, neuromuscular, and autoimmune disease. Previously fund-
ed projects address heart disease, obesity, Alzheimer’s disease, and prostate cancer. “We are excited by
the strength of these research projects. They represent top-level science as well as a high degree of
potential in the marketplace,” said Frank Cerra, senior vice president for Health Sciences at the
University of Minnesota. Several publications and one patent have resulted from the Minnesota
Partnership, which has received more than $30 million in research funding from the state of Minnesota.
For the latest news, see the Web site (www.mayoupartnership.org). 

Leaders in innovation
The University of Minnesota Medical Center, Fairview recently established a postpartum depres-
sion therapy group, another in a series of firsts for the primary teaching hospital of the Medical School. It
was the first hospital in the world to successfully transplant all intra-abdominal organs, the first in the
Midwest to carry out a successful double-lung transplant, and the first in Minnesota to perform a cochlear
implant surgery for a child. In addition, this year, the medical center ranked among the top hospitals in the
country in 11 specialties, according to U.S. News & World Report. “It’s terrific news for our patients, and it’s
well-deserved,” says Gordon Alexander, CEO of the medical center. “The fact that we continue to be rec-
ognized in more and more areas of expertise is a reflection of our talented staff and our clinical partners
at the University of Minnesota who bring the best in research to the bedside.” This year, the medical cen-
ter is ranked among the top 50 medical centers in the country in each of the following specialties: cancer,
digestive disorders, ear, nose and throat, endocrinology, gynecology, heart and heart surgery, kidney disease,
neurology and neurosurgery, orthopedics, respiratory disorders and urology. 

Continuing recognition, new governance
In 2006, Hennepin County Medical Center was again listed as one of America’s Best Hospitals by
U.S. News & World Report—for the 10th year in a row. This distinction comes during an exciting time of
transition for HCMC, which includes the appointment of Hennepin Healthcare System, Inc.’s first
board of directors in preparation of HCMC’s change in governance in 2007. The change in governance
follows a national trend to move away from pure political entities serving as the sole hospital board of
trustees. This newly appointed expert board will serve as the day-to-day board for HCMC, bringing a
new and expanded set of business, financial and health care management skills necessary to better man-
age the challenges of competing for employees and patients within today’s health care marketplace. In
addition, HCMC is implementing a fully electronic health record system, and significant renovations to
the acute psychiatric services emergency center and urgent care center are underway.

Virtual patients teach doctors how to prevent unnecessary deaths
Care providers at Regions Hospital, and numerous hospitals across Minnesota, are benefiting from
training on robot-like, computer-driven, simulated “patients” that allow care providers to learn about new
medical practices in a risk-free, non-threatening environment. The HealthPartners Simulation Center for
Patient Safety at Metropolitan State University is training teams for the Minnesota Rapid Response Team
Learning Network. The training is being made possible through a $150,000 grant to the Minnesota
Hospital Association from the Robert Wood Johnson Foundation. Rapid Response Teams bring critical
care expertise to the patient’s bedside or wherever it is needed within the hospital. They seek to prevent
unnecessary deaths by rapidly assessing patient needs and responding with expertise in a timely manner.
The HealthPartners Simulation Center focuses on intensive care and trauma, communication, and team-
work. “We have an excellent facility in which to train Rapid Response Teams to decrease preventable
deaths in hospitals across the state,” says Dr. Carl Patow, executive director of the HealthPartners Institute
for Medical Education. Rapid Response Teams have been highlighted as an important patient safety
effort through the Institute for Healthcare Improvement’s 100,000 Lives Campaign. 

Treating today’s veterans
The Minneapolis VA Medical Center (MVAMC) operates a Polytrauma Rehabilitation Center for
injured soldiers from the Iraq and Afghanistan wars. Inpatient and outpatient services are provided. This
is one of four national VA polytrauma centers. Patients with Traumatic Brain Injuries (TBI) and other
serious injuries such as amputations, seizures and infections are referred to the Polytrauma Center from
Walter Reed Army Hospital and Bethesda Naval Medical Center for acute rehabilitation. Both active
duty soldiers and veterans are eligible for treatment at the Center. A military liaison officer coordinates
care with VA and military medical staff. VA staff provide significant assistance to family members with
counseling, lodging, and other support. Following discharge, patients are followed up at their local VA
by on-site providers and telemedicine consultations to MVAMC.

PARTNERSHIPS

Better Together
News from our partners and affiliates

Education partners in the
Twin Cities and Duluth
include 22 hospitals and their
staff, as well as adjunct faculty
who work in clinics, either
independent or associated
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addition, some 35 to 40
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each year guide the education
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in the Rural Physician
Associate Program.
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Financials
The University of Minnesota Medical School by the numbers

Medical School Funding
University of Minnesota Medical School 
Major Funding Sources, Fiscal Year 2005
Budget = $572 million

Includes UMPhysicians revenue

T
he University of Minnesota Medical School benefits from the support of the state of Minnesota, which has designated
funds for faculty recruitment; from transfers from the faculty practice plan, University of Minnesota Physicians; and from
the Minnesota Medical Foundation. In fiscal year 2005, the Minnesota Medical Foundation supported hundreds of facul-
ty research and education projects, while earnings from endowments and outright gifts provided more than $99,000 for
student scholarships.
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