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ince Wilhelm Conrad Röntgen’s discovery of x-rays in 1895, radiology has under-

gone a rapid evolution that has generated increasingly sophisticated imaging tech-

nologies, including computerized axial tomography (CT), magnetic resonance (MR),

positron emission tomography (PET), ultrasonography (US), combined CT/PET, and

dual-energy x-ray absortiometry

(DEXA) imaging. Today’s radiologists are apply-

ing these technologies to provide unprecedent-

ed 2D, 3D and 4D images of human anatomy

and physiology, as well as alternatives to more

invasive diagnostic and treatment procedures.

Informed Decisions

Ultrasonography images structures in the body

by recording and interpreting the echoes of

high-frequency sound pulses reflected by tis-

sues of various densities. US imaging has

taken significant strides since the 1980s, when

advances in computer technology made it pos-

sible to develop 3D-US and 4D-US (i.e., motion

3D-US) imaging, whose volume of data provide

very detailed anatomical images. Comparing

2D-US and 3D-US images of a fetal face, for

example, is not unlike comparing portraits

painted by an impressionist and a realist.  

“There are a number of beneficial applications of ultrasonography in ob-gyn, including imag-

ing fetal cleft lip and cleft palate,” says Dolores Pretorius ’74, professor in residence in the ultra-

sound division of the department of radiology at the University of California, San Diego (UCSD).

“It is very difficult to convey to parents what we are seeing with a 2D-US image of the fetal face,

but a detailed 3D-US image of a cleft enables them to make a more informed decision about their

pregnancy,” she explains. “Parents don’t terminate for the cleft alone, in my opinion; most of them

terminate for the risk of associated anomalies in 10-20 percent of babies. There are 250 syndromes

associated with clefts, and many of these include mental retardation.”

S

Top row : CT (A), PET (B) and fused PET/CT (C)
images of a tumor in the neck (left side of image)
before treatment. Bottom row: Decreased uptake of
fluorodeoxyglucose in the tumor mass after treatment.

(continued on page 13)
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“Bryn Mawr was the single most

positive formative experience of

my entire life.”

Carolyn Compton ’69

&Combining
Science and Medicine in Pathology
By Barbara Spector

B“Bryn Mawr was the single most positive formative

experience of my entire life,” says Carolyn Compton

’69, chair of the pathology department at McGill

University, Montreal, and pathologist-in-chief at

McGill Health Center. She might have missed out on

that experience, except for a chance conversation with

a classmate in high school.

Compton had applied to only one college,

Pennsylvania State University, but was rejected because

her application was late. A classmate asked Compton

where she was going to college. She replied, “Nowhere.”

Compton recalls his horrified reaction — “You have to

go to college!” He and his father helped Compton inves-

tigate her options, and she learned that her S.A.T. scores

qualified her for a scholarship at any Pennsylvania 

college. Even though the deadline had passed,

Compton applied to Bryn Mawr and was accepted.

Discovering New Worlds

Compton grew up in Broomall, Pa., just five miles

from Bryn Mawr but “a world away,” she says. Though

her high school grades were very good, she explains,

“No one in my immediate or extended family had ever

gone on to higher education. I was much more inter-

ested in social things than in academics.” 

At Bryn Mawr, Compton gained a new apprecia-

tion of scholarship. “You are treated like a scholar, and

you become one. Even in our dormitories, we all

stayed up till the wee hours talking — and much of

the talk was academic,” she says.

Compton decided to major in biology to pursue

her interest in embryology. Jane Oppenheimer, 

professor of biology at the time, was the first female

scientist she had encountered. “I always liked science,

and now I could see there were possibilities for

women I hadn’t thought of before.”
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The summer after her first year at Bryn Mawr,

Compton worked in the research lab of surgeon Alex

Haller at Johns Hopkins Hospital, Baltimore. “I got to

be in the operating room and watch him correct con-

genital cardiac malformations,” she says. “I was

drawn to medicine from that point on.” 

During her junior year, Compton attended the

University of Geneva, where she gained a more glob-

al perspective through friendships with European stu-

dents. “I’d never been outside of Pennsylvania before.

I credit my junior year abroad with opening my

thoughts and my eyes to many new possibilities,”

Compton says.

When Compton enrolled at Harvard Medical

School, she experienced culture shock. As a student at

Bryn Mawr, she hadn’t experienced the cutthroat pre-

med competition typical at other institutions. “At

Harvard, I felt like a little fish in a very big pond,”

Compton recalls. “It took a while to realize I deserved

to be there.”

Compton became the first woman to complete

Harvard’s newly instituted M.D./Ph.D. program. “My

primary reason for choosing the combined degree

program was financial,” she explains — students

received free tuition plus a stipend, but those who

failed or quit had to repay the tuition. “The fear of fail-

ure kept me going in some low moments,” she

recalls. The professional benefits of having an M.D.

and Ph.D. degree also motivated Compton to succeed.

“It was a way to have a place and respect in both the

medical and scientific communities,” she says.

Intellectual and Professional Challenges

Compton was attracted to pathology because it com-

bined the art of medicine and the science of tissue

morphology. “What I liked most was the intellectual

challenge of making a diagnosis as a physician and a

scientist,” she says.

Compton served on the University of

Massachusetts faculty from 1982 to 1984. At the 

university’s medical center, she was acting chief of

hospital pathology and director of surgical pathology,

autopsy pathology and the residency program.

Compton also developed specialties in gastrointesti-

nal pathology as well as the treatment of burn

patients.

Compton received her “15 minutes of fame,” she

says, in 1984 when, as a member of the team that pio-

neered the use of cultured skin for treatment of

burns, she was featured on the front page of the New

York Times and in People magazine.

In 1985, Compton returned to Harvard. She also

held appointments at both Massachusetts General

Hospital and Shriners Hospital and received two 

faculty prizes for excellence in teaching. Compton

became one of only 50 female full professors at

Harvard Medical School in 1998.

In 2000, Compton was ready to move on to

accept the pathology department chair at McGill. The

position appealed to her because of the challenges it

involves, she says. Compton not only is responsible

for all teaching and research, but also is charged with

revamping a key department at one of the leading

medical institutions in the world. She also heads the

clinical pathology services at five McGill hospitals.

Demanding as these responsibilities are,

Compton also makes time for committee work. She

chairs the Cancer Committee of the College of

American Pathologists, the Pathology Committee of

the Cancer and Leukemia Study Group B, and the

Education Committee of the American Joint

Committee on Cancer, among other activities.

Considering Compton’s distinguished career and

many professional accomplishments, one may find it

hard to believe that her highest aspiration in high

school was to date the captain of the football team.

“My life goals,” she says, “were substantively changed

by my Bryn Mawr experience.” 

Barbara Spector writes on
science and technology as
well as business topics.
She is the executive editor
of Family Business maga-
zine and former editor of
The Scientist.

pathology
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Exploring Health Care from Two Angles
By Barbara Spector

A
s a high school student in Hong Kong,

Angela Man-Wei Cheung ’84 felt that physics

was one of her weaker subjects. But at Bryn

Mawr, it became her major. “The physics department

had a way of teaching that was understandable — it

was interesting and applicable to practical things,” 

she says.

Today, the practical applications of scientific

knowledge are Cheung’s main focus as a medical and

health policy researcher specializing in women’s post-

menopausal health. Cheung is an assistant professor

of medicine at the University of Toronto. She also is

the director of the University Health Network’s

Osteoporosis Program and associate director of its

Women’s Health Program. She holds an M.D. degree

from Johns Hopkins University School of Medicine

(1988) and a Ph.D. in health policy and decision sci-

ences from Harvard University (1997). Cheung, a

board-certified internist in the United States and a

Fellow of the Royal College of Physicians of Canada,

has received many awards for excellence in clinical

work, research and education. 

The liberal arts education she received at Bryn

Mawr, combined with a physics curriculum that

involved the use of nuclear magnetic resonance,

inspired Cheung to pursue both of her interests

simultaneously, she says. “My education at Bryn

Mawr definitely helped me in my search for an inter-

esting career.” 

Supportive Environment

Cheung came to the United States to attend Bryn

Mawr in 1981. “Initially, I missed home — hearing

the language, eating the food,” she says. The home-

sickness faded as she forged friendships and became

active in the Christian Fellowship. “We still keep in

touch,” she says. “We were a very close-knit group.”

The small classes and supportive faculty

enhanced the college experience, says Cheung, who

cites physics professors Alfonso Albano and Peter

Beckmann as her mentors. “Bryn Mawr was very nur-

turing,” she says. “There were lots of opportunities to

do neat and unique things.”

In 1983, Bryn Mawr’s biology department helped

Cheung obtain a summer position doing molecular

biology research at the National Cancer Institute,

Bethesda, Md. She participated in studies of

Drosophila melanogaster and gained experience in the

use of Western blots and the ELISA assay. By this

time, Cheung had decided to pursue a career in med-

ical research; she entered medical school in 1984.

Cheung’s parents had immigrated to Canada

while she was in medical school; she moved there to

join them after graduating. She did an internship in

internal medicine at St. Michael’s Hospital in Toronto

in 1988–89, residencies at St. Michael’s and the

Toronto Hospital from 1989 to 1991, and a fellowship

in general internal medicine at Toronto Hospital in

1991–92.

A Developing Interest

Women’s health was not recognized as a major

research area until the early 1990s. But Cheung rec-

ognized that physiological, psychosocial, cultural and

environmental factors influenced women’s response

to medical treatment — and that these factors have

different effects in female versus male patients.

Cheung’s clinical experience inspired her to 

further her knowledge of public health. While a physi-

cian can help patients on an individual basis, “You

have more impact if you work in health policy,”

Cheung says. She decided to pursue a doctorate in

women’s health
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health policy because, she explains, “To be really

skilled at doing this type of research, you need further

training — a master’s is not enough.” 

Cheung moved to Boston in 1992 to pursue her

Ph.D. at Harvard. From 1992 to 1994, she was a fel-

low in the Clinical Effectiveness Program at Harvard

School of Public Health. She also continued to prac-

tice medicine as a clinical and research fellow at New

England Deaconess Hospital from 1992 to 1996.

Dual Career

When Cheung returned to Canada, she took a posi-

tion at the University of Toronto and embarked on her

dual-focus clinical and research career. On the clinical

side, she’s currently investigating the use of vitamin K

in postmenopausal women, the impact of antiretrovi-

ral therapy on bone density and osteoporosis in HIV-

positive women, and tamoxifen and raloxifene for

breast-cancer prevention, among other topics. Her

health-policy studies include investigations of health-

promotion strategies among Chinese and East Indian

immigrant women, the shift from home care to insti-

tutional care for stroke patients, a program to promote

screening for cervical and breast cancer in homeless

women, and emotional distress in caregivers.

Since 2000, Cheung has held an appointment in

the department of economics at the University of

Guelph, where she supervises graduate students

using computer models to forecast health-care cost-

effectiveness.

Cheung estimates that she spends 25 percent of

her time on clinical practice and 75 percent on

research. Balancing the two is a challenge, she says.

“The clinical work always takes precedence,” she

notes. “If someone calls with an acute problem, the

research work will have to wait.”

Added to this mix are the responsibilities of a

young family. Cheung and her husband, Stephen

Hwang — a medical researcher at the University of

Toronto — have three children aged 6, 3 and 6

months. At times, Cheung acknowledges with a

laugh, “Life is crazy.”  

“My education at Bryn Mawr

definitely helped me in my

search for an interesting

career.... There were lots of

opportunities to do neat and

unique things.”
Angela Man-Wei Cheung ’84
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“I was educated at the Bryn Mawr School in

Baltimore, Bryn Mawr College and Johns Hopkins

Medical School,” Nancy L. R. Bucher ’35 says. “M.

Carey Thomas and her Quaker friends, determined to

promote education of women equal to that of men,

were deeply involved in all three institutions, which

gave me a great start.”

Bucher still remembers the moment when she

first became intrigued with science some seven

decades ago. Her high-school biology teacher sur-

prised the class one day by dissecting a cat.

“I thought this was most interesting. I was fasci-

nated by how this cat was put together,” Bucher says.

She went home and told her parents about it over din-

ner. “My mother said I should have waited until after

dinner,” she recalls.

Today, at age 90, Bucher continues to find science

fascinating and remains active in research. “It’s still

fun. I like dealing with problems, and I still have ideas

that I want to test,” she says.

Over the course of her career, Bucher has seen

dramatic changes in medicine and science. Yet even

so, she pursues the same line of research — on liver

regeneration and cancer — that she began in 1946.

Along the way, her experiments have moved from cel-

lular to molecular to genetic levels as advances in

technology have opened up new pathways for

research.

“New technologies keep appearing and I apply

them to my research. Now I’m studying genes and

which proteins they turn on and off,” Bucher says.

A Long Life Devoted to Science
By Jennifer Fisher Wilson

Jennifer Fisher Wilson is a
contributing editor for The
Scientist. She writes frequently
about science and medicine
for various publications,
including Lancet Neurology,
Science and UCLA Magazine.

From Medicine to Basic Research

After graduating from Bryn Mawr College and travel-

ing through Europe for nine months, Bucher enrolled

at Johns Hopkins at the outbreak of World War II. “In

medical school, the basic sciences were heavily

focused on anatomy — all that was known about bio-

chemistry was covered in one or two lectures,” Bucher

recalls. “Whether genes were composed of DNA or

protein was widely debated.”

After graduating in 1943, she took an internship

at Boston University Medical School. One of her early

clinical experiences included administering the newly

discovered drug penicillin to military servicemen.

Because the drug was impure, the interns had to

inject the drug intravenously every four hours around

the clock. “It was indeed a wonder drug,” Bucher

explains. “There were no drug-resistant bugs. Patients

on the brink of death from streptococcal or staphylo-

coccal blood poisoning were sent home cured after a

little more than a week.”

After the war, Bucher decided to pursue basic

research. In 1945, she joined Harvard Medical

School’s Huntington Laboratory at Massachusetts

General Hospital, Boston, which was under the direc-

torship of the renowned physician and cancer

researcher Joseph C. Aub. He had the then-radical

notion that cancer could be understood by studying

how growth of normal cells is regulated in the body.

Bucher’s assignment at Huntington was to inves-

tigate liver regeneration in rats. That is, what triggers

the rapid regrowth in rat liver — after two-thirds of

the liver is surgically excised, it is restored to normal

size and structure in about 10 days. Bucher had no

idea that the work would continue to challenge her

throughout her career.
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Along the way, Bucher’s research has helped to

advance knowledge of the fundamental mechanisms

of liver regeneration and the relationship between

regeneration and uncontrolled growth in cancer cells.

However, she modestly observes, “Neither I nor any-

one else completely understands it. I was a pioneer in

the sense that I applied common sense to scientific

questions.” Bucher characteristically attributes the

special honor of her election to the American

Academy of Arts and Sciences to “sheer good luck.”

Remaining Active

Although Bucher had always planned to return to her

hometown of Baltimore, she stayed at Huntington

until the labs closed in 1979. She left Harvard Medical

School when university policy required her to retire

four years later at age 70.

But Bucher was not ready to retire; she moved on

to Boston University, where she is research professor

of pathology and laboratory medicine. Nineteen years

after joining the faculty, she describes herself as “the

local fossil” among a younger group of colleagues.

Bucher continues her own regeneration studies and

collaborates with younger researchers interested in

growth-controlling genes. “These new opportunities

make retirement of no interest to me,” she says. 

The National Cancer Institute had funded

Bucher’s work continuously for 46 years until just last

year, when she had to let her grants lapse after an

injury that kept her out of the lab for months. 

“I went to have a haircut. That’s usually not con-

sidered dangerous. Well it can be,” Bucher explains.

“While I was looking in my wallet to pay, the hair-

dresser walked around me with a hair dryer and the

cord caught my ankle in a loop. When I went to leave,

I tripped and broke my pelvis.” 

Despite a long and painful recovery, Bucher

remains active in her personal and professional lives.

This winter, she not only moved both her lab and her

apartment, but she also traveled to the Amazon for a

bird-watching tour. 

regeneration
While in the Amazon, Bucher found herself alone

at camp when the rest of the tour group left for a

strenuous hike. Instead of taking time off to relax, she

joined two non-English speaking guides in a dugout

canoe to visit a pond where brilliantly colored birds

could be observed. 

“It was a different world, and I saw the most

interesting things. It was just amazing,” Bucher says.

“My recipe for life is to keep moving and — most

important — don’t lose your sense of humor!”  

Science & Technology

Nancy L. R. Bucher ’35

fpo



U

8

BRYN MAWR

Dorothy Wright contributes
news and feature articles on
science, technology, engineer-
ing and general interest topics
to a variety of publications,
including Civil Engineering,
Engineering News Record and
Bryn Mawr Now.

in Cyberspace By Dorothy Wright

nderstanding how the Earth works in space and

over time is the challenging goal of geological studies.

It requires scientists from a multitude of disciplines

to interpret and share a wide range of data on, among

other things, time-temperature histories of rocks in

geologic regions, sediment accumulations, fossil

preservation, and changes in the configuration of

plates and, thus, of continents and ocean basins.

Today, a geoscientist interested in understanding

the history and evolution of a particular region of the

Earth faces a laborious and time-consuming research

process. She or he would have to search a number of

individual disciplinary databases, if these even exist, sift

through the relevant data sets, and patch the informa-

tion together to create, at best, a simplified 3D model.

Imagine a moment in the future when this

researcher could enter a simple online query and

receive an answer that provided information from var-

ious geoscience databases about rock types; size dis-

tribution, chemistry and cooling rates of magmatic

bodies; mineral compositions and the temperatures

within the Earth deduced from them — and from

these data could construct a 4D model of the geologic

processes that influenced the development of a partic-

ular region of the Earth.

A group of earth-science researchers and infor-

mation-technology (IT) researchers are working to

make this scenario a reality. They are bringing lead-

ing-edge information science to bear on creating a

cyberinfrastructure for the solid-earth geosciences,

which will interlink multidisciplinary earth-science

data in four dimensions. It is called the GEOscience

Network (GEON) project.

The GEON project involves more than 50

researchers from 15 organizations in higher educa-

tion, industry and government. Maria Luisa “Weecha”

Crawford, professor of science, environmental studies

and geology at Bryn Mawr, recently received a

$362,000 continuing grant from the National Science

Foundation (NSF) for her part in this five-year, multi-

million dollar project.

A Pressing Need

Driving the GEON project is a pressing need in the

earth sciences for a national information infrastruc-

ture that enables geoscientists to share databases and

tools that enable interdisciplinary research into a wide

range of phenomena and topics. These include the

interplay between tectonics and the evolution of sedi-

mentary basins; the role of mountain-building in the

evolution of climate and life; prediction and modeling

of geologic hazards, such as earthquakes and 

volcanoes; 4D reconstruction of the planet Earth, and 

natural-resource management. 

These types of problems require interdisciplinary

analysis. Many past and ongoing projects in the geo-

sciences have produced valuable disciplinary and spe-

cialty databases. However, what has been lacking is an

integrated geoscience information system. The goal of

GEON is to develop the necessary IT foundations and

create an integrated system. 

“Finally, computers are becoming powerful

enough in memory and processing time to allow us to

create a system that acts as a repository of fundamen-

tal observational geosciences data from multiple disci-

plines and integrates these data in response to very

simple, broad queries,” Crawford explains.

Organizing the Data 

Initially the project will focus on geosciences data from

the mid-Atlantic and Rocky Mountain regions. “The

plan is to have people from a variety of disciplines

work with their data within a regional focus,” Crawford

says. “The interests of those people who are involved in

GEON happened to fall into these two regions.”

Earth Science
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disk, and two 4-node/8-CPU clusters with a 500-giga-

byte disk each. One 8-node cluster will host the GEON

portal at Cornell University, and the other will be

located at the University of Missouri. One 4-node

cluster will be at Bryn Mawr. 

“We recognized that this will be so computation-

ally intensive that it will have to run on a distributed

grid,” Crawford explains. “Bryn Mawr will serve as a

sort of test case for the computer scientists, who are

working toward making GEON widely accessible to

scientists, government policymakers, engineers and

educators.”

Transforming Geoscience Research

The researchers who are involved in the GEON proj-

ect see it as nothing short of a geoscience revolution,

which will transform the way geoscience research is

conducted by opening new avenues for research and

collaboration — indeed, build the foundation for 

creating geoscience “collaboratories.” Crawford

acknowledges this is a very ambitious goal. “It is so

ambitious that I don’t think it’s going to happen in my

own career lifetime,” she says. “But I can see such

clear benefits to the kind of work I do that I think it is

something that absolutely has to happen. I think it’s

vital for the geosciences community.”  

geosciences
“Bryn Mawr will

serve as a sort 

of test case for 

the computer sci-

entists, who are

working toward

making GEON

widely accessible

to scientists, gov-

ernment policy-

makers, engineers

and educators.”

Maria Luisa Crawford

Crawford and a postdoctoral assistant to be hired

for the project will compile data and maps on the

metamorphic petrology and tectonic history of the

mid-Atlantic.  “We must figure out how best to organ-

ize our data so that generic queries can be managed

by the information system to get the answers,”

Crawford says. “We not only have to compile the data,

but we also have to explain, in terms that a computer

can understand, the connections between different

bits of data. 

“For example, if I request ‘pressure information

from rocks,’ the computer has to understand what I

mean by rocks, and it has to know where pressure

information comes from — that is, the chemical analy-

ses from which pressure information can be derived,”

Crawford continues. “So the geoscientists must clearly

explain to the computer scientists what the computer

needs to know to answer these types of questions.”     

Building the GEON Grid

IT researchers at the San Diego Supercomputer

Center are responsible for building the GEON grid.

The project will investigate distributed computing

approaches ranging from cluster-based grids connect-

ed via Internet2 to computing on the “regular”

Internet. Initially the project will acquire two 8-

node/16-CPU Linux clusters, each with a one-terabyte
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Teaching Students 

to Teach Machines
By Karen Young Kreeger

advanced concepts in cognitive science into their

courses — for example, to explore neural networks,

which are complex programs patterned after the neu-

ronal connections in mammalian brains. “We realized

that there was a hardware limitation to the LEGO-

based robots because their sensors are very simple,”

says Blank. “We wanted to explore robots with cam-

eras and sonar sensors.” 

Katherine E. Kline ’02, a graduate student in sys-

tems science and mathematics at Washington

University, St. Louis, took Blank’s robotics course

(Androids: Design & Practice) in her senior year. “It’s

interesting to teach a machine, which is inherently

stupid,” says Kline. “I have always been curious about

how we think, how we learn. To answer those 

Karen Young Kreeger is a
science journalist who
writes on biomedical and
women’s health topics as
well as careers in science.
Her most recent work has
appeared in BioScience,
Genome Technology, Muse
and The Scientist.

obotics and the liberal arts may seem like an oxy-

moron. But two members of the computer science

faculty at Bryn Mawr are leading a quiet revolution of

sorts to change that. In collaboration with colleagues

at other institutions, they have developed a series of

innovative artificial intelligence (AI) courses involving

hands-on experiments with robots. This year,

Associate Professor Deepak Kumar, Assistant

Professor Doug Blank and Swarthmore College col-

league Lisa Meeden received a $400,000 grant from

the National Science Foundation to develop a cutting-

edge robotics course that would incorporate new ideas

on how to teach machines to learn.

The three-year project, which includes hardware,

software and curricular components, is an extension

of a robotics course that Kumar and Meeden intro-

duced in 1996. Using LEGO toys and a Handyboard

(a small controller board developed at MIT), they

developed course materials that enable AI professors

to use affordable robotics in the classroom and give

students practical experience in writing algorithms

and programs that make robots do different tasks.

“Today, if you go to FAO Schwartz, you can buy

the LEGO Mindstorms robot kit for less than $200,”

says Blank. “My 7-year-old son has a kit like this. Even

he can do interesting things to examine robot con-

trol.” Of course, the programs used in AI classes are

more sophisticated than those used by Blank’s son,

and have proved to be an effective means to introduce

robotics to undergraduates.

The Next Gen in Robotics Education

In the past seven years, more than 100 universities

worldwide have adopted the LEGO/Handyboard-

based course materials in their classrooms. But

Kumar, Blank and Meeden wanted to introduce

Doug Blank

robotics
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questions, some people do psych while others do 

biology.” Kline opted to explore human cognition and

learning through robots.

“There was such a wide variety of people in

Doug’s class. Their projects made me think about the

subject in whole new ways, and that helped me decide

to pursue these questions at a graduate level,” Kline

says. Her class project dealt with topological mapping.

Kline and her project partner wrote a program that

would make their robot maneuver in a maze and

avoid getting stuck in corners.

Kline learned a valuable lesson: “The problem is

that real life isn’t perfect,” and neither is a simulation.

“You have to factor in noise because sensors might

not always work, or you might be working with a

reflective surface that throws your measurements

off,” she explains. Kline is already excited about the

prospects of working in robotics after grad school, and

hopes to blend her interest in medicine with robotics. 

Beyond LEGO

“With the help of the NSF grant, we hope to bring

research-level robot experiences to our students,” says

Kumar. “We’re going to continue using the LEGO

model in our basic AI courses, but we’re creating

more advanced courses with sophisticated robots as a

follow-up.”

What makes the new courses work is Python, a

programming language that can be used on different

types of robots — a universal translator, as it were,

which makes it easier for novices to incorporate

advanced neural-net types of programs. Using

Python, Blank and his colleagues have developed a

new robot programming environment called Pyro.

Before Pyro was available, researchers would have to

write unique code for each type of robot they worked

with, which for the most part was only applicable to

their particular research interests. 

A new generation of robots is also being used in

the advanced courses. The smallest is essentially a

hockey puck on wheels, petite enough to run experi-

ments on a desktop. “These robots, named Kheperas

after the Egyptian scarab, are ideally suited for experi-

ments that use programs that take a long time to run.

Deepak Kumar

“With the help of the NSF grant, we hope to

bring research-level robot experiences to

our students. We’re going to continue using

the LEGO model in our basic AI courses,

but we’re creating more advanced courses

with sophisticated robots as a follow-up.”

Deepak Kumar

We don’t have to worry about a

robot getting stuck in a corner

or falling down the stairs in the

hallways,” says Kumar. “We can

leave it running on our desk for

hours and it’s safe.”

Another new robot is about

the size of the Mars Pathfinder,

approximately two feet long,

one foot high, and one-and-a-

half feet wide, weighing in at

90 pounds. The largest model

is the size of a trash can and

weighs 250 pounds. All of these

robots are equipped with attach-

able cameras so students can do computer vision

experiments.

This semester, three new courses that use the

Khepera robots are being offered — one each at Bryn

Mawr, Swarthmore and the University of

Massachusetts, Lowell. In these courses, students are

learning how to write programs that enable the robots

to learn about their environment.

“Having a robot do exactly what it was pro-

grammed to do is fun. To have it autonomously learn to

do those tasks is even more amazing,” says Kumar.  
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Distinguished Engineer
Elaine Surick Oran ’66, senior scientist for reac-
tive flow physics at the U.S. Naval Research
Laboratory, Washington, D.C., was elected to
membership in the National Academy of
Engineering on Feb. 14. Oran was cited by the
NAE for her work on unifying engineering, 
scientific and mathematical disciplines into a
computational methodology to solve challeng-
ing problems in aerospace combustion.

Election to the NAE, which is part of the
National Academy of Sciences, is considered
one of the highest professional distinctions
an engineer can attain. According to the NAE,
membership in the academy honors those
who have made “important contributions to
engineering theory and practice, including
significant contributions to the literature of
engineering theory and practice,” and those
who have demonstrated accomplishment in
“new fields of engineering, making major
advancements in traditional fields of engi-
neering, or developing/implementing innova-
tive approaches to engineering education.”

A chemistry and physics major at Bryn
Mawr, Oran went on to earn her master’s
(1968) and Ph.D. (1972) degrees in physics
at Yale University. Oran’s career and research
were highlighted in the July 2002 issue of
Bryn Mawr S&T, on the occasion of her
induction into the Women in Technology
International Hall of Fame. The article can 
be accessed on the Bryn Mawr S&T Web site
at «www.brynmawr.edu/sandt/2002_july/
briefs.htm».

L’Oréal-UNESCO
Laureate
Ayse Erzan ’70, profes-
sor of physics at
Istanbul Technical
University, Turkey,
received the 2003

L’Oréal-UNESCO Award at a Feb. 27 ceremo-
ny at UNESCO’s headquarters in Paris. The
award annually recognizes five outstanding
women scientists, one each from Africa, 
the Asia-Pacific, Europe, Latin America and
North America. In addition to the five laure-
ates, who receive a $100,000 award each,
the L’Oréal-UNESCO Women in Science 
program provides $20,000 fellowships to 15
promising young women scientists each year.

Erzan was recognized for her innovative
use of “the concepts of fractal geometry to
study the collective phenomena of percola-
tion, in which the interactions of simple 
constituents translate to behavior at large
scales or over long periods” in a system that
incorporates extremely large numbers of
basic units. Such systems can include sand
piles, chemical reactions, protein molecules,
turbulent media or earthquakes.

A physics major at Bryn Mawr, Erzan
went on to earn a Ph.D. in physics from the
State University of New York at Stony Brook
in 1976. She returned to Turkey but left a few
years later in the wake of a military coup.
After working at institutions in Germany, Italy,
the Netherlands, Portugal and Switzerland,
Erzan returned to her homeland in 1990.

What’s in a
Name?
Associate Professor of
Psychology Kimberly
Cassidy received a
three-year Academic
Research Enhancement

Award (AREA) grant of $144,569 from the
National Institute of Child Health and Human
Development for her research proposal, titled
“Gender, Name Phonology and Children’s
Stereotypes.”  

English male and female forenames 
differ in various phonological dimensions,
including length, accent patterns and
phoneme composition. Prior research 
has indicated that child and adult English
speakers learn these differences. Cassidy’s
research will experimentally test three ques-
tions. First, does name phonology prime
gender stereotypes in children and, if so,
how does this stereotyping influence chil-
dren’s judgments of others and the structure
of gender categories? Second, do children
receive evidence in storybooks and other
sources for linking name phonology with
gender stereotypes? Finally, how are phono-
logical cues to gender learned?

Cassidy’s research and career were pro-
filed in the July 2001 issue of Bryn Mawr S&T,
which can be accessed on the S&T Web site
at «www.brynmawr.edu/sandt/2001_july/
mind.html».

All-USA
Collegian
Charlotte Rahn-Lee ’05,
a double major in 
biology and French,
was one of 60 under-
graduate students

named by USA Today to its All-USA College
Academic Team on Feb. 13. The contest recog-
nizes “students who excel not only in scholar-
ship but also in leadership roles on and off
campus,” says USA Today, with particular
attention given to “a student’s outstanding
original academic or intellectual product.”
Rahn-Lee was named to the third team.

Rahn-Lee’s nomination for the award
cited her play, All That We See or Seem, which
won the Young Playrights Festival National
Playwriting Competition in 2002. The play 
is “about reality, nonreality and how — or
whether — we can tell the difference,” says
Rahn-Lee. “One of the characters realizes
that he’s a character in a play and draws an
analogy to the cave in Plato’s Republic.”

This semester, Rahn-Lee is taking 
courses in developmental biology, organic
chemistry and French, as well as a College
Seminar on “Classical Mythology and the
Contemporary World.” For the past two 
summers, she has worked at a plant genetics
lab at Cornell University’s Agricultural
Experiment Station in her hometown,
Geneva, N.Y., with her twin sister, Lilah
Rahn-Lee ’05.

“We went through a bunch of seeds of
tomato plants that have the same colloquial
name to determine whether they were similar
enough to categorize as one variety” by com-
paring DNA sequences to see how closely
they matched, Rahn-Lee explains. “The sec-
ond summer, we were looking for a specific
gene that codes for the production of
lycopine, the pigment that makes tomatoes
red. We attempted t0 correlate the allele with
the phenotype.”

Rahn-Lee plans to spend this summer 
at Bryn Mawr’s program in Avignon, France.
Asked whether she has written a play about
biology, Rahn-Lee replies that she has made
a few attempts she finds unsatisfactory. “But
someday I’ll get it right,” she promises.
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Pretorius and her husband, physicist Thomas

Nelson, are among the leaders in the research, devel-

opment and advancement of 3D-US and 4D-US.

They head the 3D Ultrasound Imaging Group at

UCSD, one of the few centers in the country that rou-

tinely performs 3D-US and 4D-US under research

protocols. In addition to its applications in studies of

fetal development, 3D-US is used to image congeni-

tal anomalies of the uterus in non-pregnant women,

particularly those who are infertile. Outside of ob-gyn,

3D-US and 4D-US are being applied in cardiology and

interventional radiology. 

“I think 3D-US is the future,” Pretorius says. “I

think we will continue to improve the technology and

find more clinical applications to benefit physicians

and patients.” 

To the Bone

Orthopedic surgeons and patients have benefited

from the application to the musculoskeletal system of

advanced imaging technologies, including computer-

ized axial tomography (CT), magnetic resonance

(MR) and ultrasonography. These often replace more

invasive procedures such as arthrograms and diag-

nostic arthroscopic surgeries. CT measures the atten-

uation of x-rays entering the body from various

angles, reconstructing an image of the structure

under study in a series of cross sections or planes.

MR constructs an image based on measurements of

the body’s absorption of radio waves under the influ-

ence of a magnetic field.

Technical advances in CT, MR and US over the

past several years have greatly increased the diagnostic

accuracy of these imaging modalities in diagnosing

conditions of the musculoskeletal system, especially in

the postoperative patient, where the presence of

orthopedic hardware can sometimes be problematic

in obtaining diagnostic images, according to Carolyn

M. Sofka ’91, assistant attending radiologist and 

director of education in the department of radiology

and imaging at the Hospital for Special Surgery, New

York City. 

“Metal — joint replacements, orthopedic plates,

nails and screws — can result in significant artifacts

when using traditional CT protocols,” Sofka explains.

“Knowing the anatomy, the kind of orthopedic hard-

ware present, and the CT physics helps the radiologist

adjust protocol parameters to obtain diagnostic images. 

“The same is true for MRI,” Sofka continues.

“There is a misconception that if there

is an orthopedic implant in the extrem-

ity or joint of interest, it cannot be

imaged with MRI because the artifact is

too great. In general, most orthopedic

implants can be imaged with MRI, and

diagnostic images can be obtained that

allow the radiologist to see not only the

bones and soft tissues, but also detailed

information about the implant itself.” 

Imaging
(continued from page 1)

(continued on page 14)

3D ultrasound image
of the face of a 32-
week-old fetus.

MRI of a total knee
replacement showing
orthopedic hardware.

“There are a

number of 

beneficial

applications of

ultrasonogra-

phy in ob-gyn,

including 

imaging fetal

cleft lip and

cleft palate.” 

Dolores Pretorius ’74

“There is a mis-

conception

that if there is

an orthopedic

implant in the

extremity or

joint of interest,

it cannot be

imaged with

MRI because

the artifact is

too great.”

Carolyn Sofka ’91



rodeoxyglucose (FDG), a radioactive sugar (see page 1

image). A tumor will use more sugar than properly

treated tissue, which is no longer metabolically active,

and it appears as a hot spot on the image.”

The technology has the potential to guide treat-

ment. “If a patient’s tumor has not responded, or has

recurred, another treatment may be required,” Fukui

says. “We are better able to determine that with com-

bined CT/PET than with CT or PET alone.

“In the future, it is also hoped that CT/PET will be

used by radiation oncologists to direct radiation at the

most metabolically active areas of the tumor,” she 

continues. “This is a promising area of study.” 

DEXA Takes Off 

Sometimes the use of advanced diagnostic imaging

technology goes hand in hand with development of

new treatments for a disorder. For example, Food and

Drug Administration approval of new drugs to pre-

vent and treat postmenopausal osteoporosis, includ-

ing bisphosphonates such as Fosamax®, has boosted

the use of dual-energy x-ray absortiometry (DEXA)

scanning, which measures bone mineral density. The

DEXA scanner directs alternating x-rays from two

sources at the bone, usually the hip and spine, calcu-

lating bone density based on transmission time

through the bone. 

“DEXA is the gold standard for bone-density

scanning,” says Marlene Goodhart Rackson ’78,

attending radiologist and director of DEXA scanning

at Beth Israel Medical Center, New York City. “It is

highly accurate for the detection of osteoporosis, and

now that there are good medications available to treat

osteoporosis, the use of the technology has really

taken off. Five years ago I scanned perhaps five

patients a day; now I scan about 25 patients a day.” 

Still, Rackson says, many more women who are at

risk for osteoporosis would benefit from having base-

line and follow-up DEXA scans.    
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Imaging (continued from page 13)

Sofka says ultrasound is an often neglected imag-

ing modality in the musculoskeletal system; however,

it is very good at imaging soft tissues, joint fluid and

certain aspects of artificial joints, such as the polyeth-

ylene liner in total knee replacements. “We also use

ultrasound routinely to guide diagnostic or therapeutic

interventions in the musculoskeletal system,” she says.

Anatomy and Physiology

Combined CT/PET scanning, a new imaging technol-

ogy designed by a physicist at the University of

Pittsburgh, is being applied to the diagnosis and 

follow-up of cancer patients. The CT/PET scanner 

performs computerized axial tomography (CT) and

positron emission tomography (PET) — which images

the tissue metabolism of an injected radioactive tracer-

labeled compound — in rapid succession. The 

computer combines these scans, yielding an image of

the structure and metabolic activity of the targeted area.

“The benefit of combined CT/PET imaging is that

the patient need not be moved from the table, and the

imaging is performed in such rapid succession that

we need not be concerned about artifacts generated by

movement of an organ, such as the bowel,” explains

Melanie Brown Fukui ’82, director of the division of

neuroradiology at Allegheny General Hospital,

Pittsburgh. “It is as close as we can get to simultane-

ous imaging.” 

Combined CT/PET scanning is particularly

advantageous for examining patients with cancer of

the head and neck, enabling physicians to determine

whether a tumor has responded to treatment and, as

follow-up continues, whether it has

recurred.

“Head and neck anatomy is very

complicated and many of the land-

marks we use to interpret a CT

image can be distorted by surgery or

radiation, making it difficult to

determine whether a tumor is 

present,” Fukui says. “The PET

image overlays information based

on the tissue metabolism of an

injected compound such as fluo-

“In the future...

CT/PET will be

used by radia-

tion oncolo-

gists to direct

radiation at

the most

metabolically

active areas of

the tumor. This

is a promising

area of study.”

Melanie Fukui ’82

radiology
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“All postmenopausal women should have a base-

line DEXA and a follow-up DEXA in a few years to see

if they are losing bone density,” Rackson asserts. “A

woman with low bone density has an increased risk of

fracture, and the lower her bone density is, the greater

the risk.”

Creative Applications

Rackson, who is former director of vascular and inter-

ventional radiology at Beth Israel, notes that creativity

leads to new applications of existing technologies.

Within the last five years, embolization — the injec-

tion of a substance into a blood vessel to occlude it —

has become available to treat uterine fibroids in select-

ed patients, avoiding hysterectomies. These benign

tumors cause abnormal bleeding, pelvic pain and

pressure. 

The patient undergoes an angiogram,

in which a catheter is inserted in the

femoral artery and snaked through the

pelvis under x-ray guidance to the blood

vessels supplying the uterus. A polymer

material is injected into some of these

blood vessels, permanently plugging

them. With blood supply reduced, the

tumors shrink and symptoms often 

are alleviated.    

“Over the past 30 years intervention-

al radiologists have branched out from

the classic indications for embolization, such as gas-

trointestinal bleeding, to new applications,” Rackson

says. “The imaging technology, catheters and materi-

als used for embolization had to mature. Then,

frankly, it just needed someone’s creativity to apply it

to fibroids.” (continued on page 16)
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“All post-

menopausal

women should

have a base-

line DEXA and

a follow-up

DEXA in a few

years to see if

they are losing

bone density.” 

Marlene Goodhart

Rackson ’78
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Pediatric Imaging 

Imaging of infants and children poses special chal-

lenges. Karen I. Norton ’76, director of the Division of

Pediatric Radiology at Mount Sinai Hospital, New

York City, performs a wide range of diagnostic and

interventional imaging procedures, including x-rays

and fluoroscopic exams as well as US, CT and MR.  

“The goal of a pediatric radiologist is to provide as

much diagnostic information as possible while limit-

ing exposure to radiation, so we rely on ultrasound a

great deal,” Norton says. 

Mount Sinai also is noted as a center for pediatric

liver transplantation, and Norton’s department 

performs many pre- and post-transplantation imaging

studies, including intensive follow-up studies to

detect potential complications.

“MR is essential in diagnosing many liver 

diseases in infants and children,” Norton says. “It has

also become the mainstay of detecting some of the

complications of liver transplantation

because of its ability to image the 

biliary system without the risks of 

ionizing radiation and the injection 

of contrast.”  

Recent advances in MR technology

have reduced but not eliminated the

need for conscious sedation, which

has risks.   

“Until recently, MR did not have

wide application in pediatrics because

of the length of time required to 

Gadolinium-enhanced MR angiogram of a 14-year-old
boy with coarctation of the aorta.  The arrow points to
the narrowing in the descending aorta.

perform a scan,” Norton says. “Today’s software

enables us to do ultra-fast examinations of children.

However, MR still requires us to use conscious 

sedation in most kids to keep them from moving.”  

The department also performs CT imaging using

protocols specifically developed to protect children

from the long-term risks associated with radiation

exposure.  

“About a year and half ago, several published

studies predicted that even routine CTs within 

diagnostic range put children at a higher risk for

developing cancers of all kinds in adulthood,” Norton

recalls. “Many imaging centers were using adult 

protocols on children. The studies showed the 

importance of adapting adult protocols for children. 

“Everybody realizes that no amount of x-ray is

safe, and less is always better,” Norton continues. 

“CT is a wonderful tool — we just have to use 

it judiciously.”  

“Everybody 

realizes that no

amount of x-ray

is safe, and

less is always

better. CT is a

wonderful tool

— we just 

have to use it

judiciously.”

Karen I. Norton ’76


