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Collaboration with medical experts 
and the biotech industry  has produced

many “firsts” and enhanced our
reputation for providing the

finest patient care.
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Over the past twenty years the
Department of Surgery has
evolved from a loose federa-
tion of private practices to a
sophisticated network of cre-
ative alliances. Collaboration
with medical and scientific
experts at Columbia University
and globally, as well as with
the biotech industry, has result-
ed in many “firsts” and
enhanced our reputation for
providing the highest quality
patient care.

With the university’s new
dedication to translational
research, we are able to move
promising new advances from
the laboratory bench to the
patient’s bedside with greater

speed. We then use our clinical observations to fine-tune these
treatments and monitor their acceptance into mainstream prac-
tice. In short, we are involved in every aspect of the innovation
process.

Sponsored research in the Department of Surgery has more
than doubled in the last three years to over $19 million, allowing

us to have a substantial impact on national healthcare policy.
Seven of our eight divisions now have at least one investigator
funded by the National Institutes of Health. With our robust cul-
ture of clinical trials and our expertise in tracking long-term out-
comes, we are setting new national benchmarks.

In 2004 our International Center for Health Outcomes and
Innovation Research (InCHOIR) completed a $9 million NIH
grant to study the LVAD, or left-ventricular assist device, for the
treatment of end-stage heart failure. This resulted in FDA
approval of the mechanical heart and reimbursement from 
the Centers for Medicare and Medicaid Services for LVAD
implantation. 

As the premier site for circulatory assist devices, we have
trained over 250 surgeons at 100 centers worldwide. We recently
participated in the prestigious Gordon Research Conference,
assessing second and third generation devices. In addition, we
received a $17 million follow-up grant from the NIH program
for Specialized Centers of Clinically Oriented Research (SCCOR)
to explore stem-cell regeneration of the heart muscle, coagula-
tion and infection issues in LVAD patients.

Working hand-in-hand with industry we have made signifi-
cant advances in mitral valve repair and the treatment of atrial
fibrillation. Our department has led national clinical trials of
robotically assisted surgery for the repair of atrial septal defects
and mitral valves, as well as coronary bypass surgery.

We have also spearheaded the use of new minimally invasive
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2001
þ In a landmark study, Columbia

researchers demonstrate that left

ventricular assist devices can be

used as long term treatment for

end-stage heart failure. The

Department of Surgery is now

recognized as the world leader in

the implantation of circulatory

assist devices. 

þ Using genetically engineered

mice, Silviu Itescu, MBBS, shows

that it is possible to create new

vessels in the heart.

þ Michael Argenziano, MD, and

Mehmet Oz, MD, perform the first

robotically assisted repair of an

atrial septal defect without

making a chest incision. 

þ Marc Bessler, MD, finds a new

way to perform an endoscopic

gastric bypass and develops the

Endoscopic Gastric Bypass Stent.

þ Michael Argenziano, MD, and

Craig Smith, MD, perform the first

robotically assisted, totally endo-

scopic coronary artery bypass

(TECAB).

2002
þ Researchers at Columbia

University Medical Center and the

University of California San

Francisco are the first to show

that a newly designed 

immunosuppressive drug can halt

the course of early stage type 1

diabetes. 

þ Mehmet Oz, MD, invents the

Evalve®, a metallic clip that

allows percutaneous repair of

the mitral valve without placing

the patient on a bypass machine. 

2004
þ Mahmoud El-Tamer, MD,

shows that positive lymph nodes,

identified by highly sensitive

cytokeratin immunohistochemi-

cal stains, do not affect long-term

survival rates for women with

ductal carcinoma in situ (DCIS). 

þ A surgical team comprised of

Michael Argenziano, MD, Milan

Kinkhabwala, MD, Jean Emond,

MD, and John Renz, MD, 

performs a combined heart-liver

transplant.

þ The first “two-way kidney

swap” at Columbia is performed

by Lloyd Ratner, MD, who 
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techniques for the treatment of obesity, diseases of the colon,
gallbladder and biliary tract, esophageal reflux and hernias.
Our joint program in minimal access surgery at NewYork-
Presbyterian/Weill Cornell was launched in 2002 with a
$10 million industry grant.

The Surgical Sciences Division has contributed to our under-
standing of the RAGE molecule (Receptors for Advanced
Glycation Endproducts) and its role in heart disease, diabetes,
Alzheimer’s disease, colon cancer, breast cancer and arthritis.
We are now collaborating with a biotechnology company to
create novel treatments based on RAGE blockade. Two of these
drugs are now in Phase II clinical trials and have the potential
to help millions of patients live longer, fuller lives. 

Our interest in interventional biology extends to cancer vac-
cines that may prevent recurrence after surgery. Surgical oncolo-
gists are testing a new vaccine for kidney cancer and exploring
the link between bowel inflammation and cancer. They have
also developed the first drug to treat solid childhood tumors. 

Our reputation for innovation and the very best patient care
has resulted in a burgeoning caseload. The Department of
Surgery now performs more than 12,000 operations annually,
and our clinical revenue has risen from $27 million to $45 mil-
lion in the past five years. 

Over the last decade we have created over 20 multidiscipli-
nary centers and clinical programs. We have established a
strong regional referral base for our melanoma program at the

Center for Innovative Cancer Management under the direction
of Howard Kaufman, MD, and our Wound Healing Program at
the Allen Pavilion, under the leadership of Harold Brem, MD. 

The Plastic Surgery Division is increasingly addressing com-
plex chest wounds and performing reconstruction after open-
heart surgery. It has advanced craniofacial repair and body con-
touring after bariatric surgery. As a result, its caseload is at an
all-time high. 

The Vascular Surgery Division has made dramatic progress in
the repair of abdominal aortic aneurysms, innovative peripheral
atherectomy and carotid stenting.

The Transplant Institute, operated by NewYork-Presbyterian
Hospital, is now one of the largest and most respected in the
country. In addition to our leadership in heart transplantation
and circulatory assist devices, we are national experts in pedi-
atric and adult liver transplants. We have nearly doubled our
program of living donor kidney transplants under the guidance
of Lloyd Ratner, MD, who pioneered the two-way kidney swap
and has brought that capacity to our department, performing
several paired exchanges in 2005. 

Our Pediatric Surgery Division has a new home in the
Morgan Stanley Children’s Hospital at NewYork-
Presbyterian/Columbia. The environment is as warm and wel-
coming as it is technologically dazzling, and it houses one of the
country’s most active programs in extracorporeal membrane
oxygenation (ECMO).  
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developed this surgery at Johns

Hopkins, Mark Hardy, MD, Marc

Bessler, MD, and Roman

Nowygrod, MD.

þ Howard Kaufman, MD, inaugu-

rates the first U.S. trial of TroVax®,

a novel vaccine for kidney cancer,

administered in combination with

Interleukin-2.

þ At Columbia, Paul Harris, MD,

develops the first non-invasive

imaging system to determine

how well beta cells function after

islet cell transplantation. Kevan

Herold, MD, will test the system in

clinical trials. 

2005
þ Allan Stewart, MD, and

Yoshifumi Naka, MD, PhD, are the

first in the nation to successfully

install the Impella 5.0® triage

device in a patient suffering from

severe acute cardiogenic shock.

þ Jonathan Chen, MD, and Jan

Quaegebeur, MD, operate on the

smallest infant in the United

States, and one of the smallest

in the world, to receive the Berlin

Heart, an artificial heart for 

children. 

þ Endocrine surgeons at

Columbia are among the first in

the nation to use pancreatic 

assays to address insulin-

producing tumors to determine

the amount of tissue surgeons

need to remove during pancreatic

resection.

þ The Wound Healing Program,

led by Harold Brem, MD, 

introduces a “smart card” for

wound management. This 

electronic medical record shows

the patient’s treatment history

and charts the wound’s rate of

healing.  

þ Michael Treat, MD, unveils

Penelope, the world’s first robotic

operating room aide to assist

during surgery and help with

instrument counts. Penelope 

may soon be deployed by the 

military in a trauma-pod, per-

forming operations as dictated by

an off-site surgeon.

þ In cooperation with industry,

the Division of Surgical Science

engineers the first drug to block

RAGE (Receptors for Advanced

Glycation Endproducts). Columbia

researchers have already linked

RAGE to a variety of conditions,

including diabetes, Alzheimer’s

and neurodegenerative diseases,

heart disease, cancer and

rheumatoid arthritis. The RAGE

molecule was discovered here in

1990. 



The Le Buhn Lung Center is known for its advances in the
treatment of emphysema and has contributed the largest number
of patients to the NIH multi-center trials of lung-volume reduc-
tion surgery (LVRS). Further, we have completed enrollment in
the VENT trial, focusing on the bronchoscopic treatment of
emphysema. 

Our General Surgery Division has grown by 50 percent in
five years, the largest increase in clinical volume of any division.
This is largely due to pioneering work in laparoscopic
approaches to cholecystecomy, colorectal and pancreatic 
cancers, and bariatric surgery.

We have also found innovative ways to reach a broader
patient population. The department now operates 50 outreach
programs in the Northeast, from Cooperstown, New York, to
Greenville, North Carolina, embracing general surgery, adult
open-heart, thyroid, breast, pediatric and vascular surgery. Our
bariatric program now serves six hospitals in the New York area
and our general surgery programs are expanding under the
direction of Marc Bessler, MD.

A new business model allows us to share our managerial and
surgical expertise with other hospitals and healthcare institu-
tions. Network hospitals benefit from our surgical skills and
outpatient education programs as well as specialized manage-
ment services. We offer our affiliates new billing technology and
increased buying power. This model improves the economy of
health care delivery at the local level and is a growing source of
revenue for the department. Management service agreements
now account for over $6 million in revenue each year.

The surgeon of the future must be a skilled researcher,
inventor, fundraiser and entrepreneur. At Columbia we train our
residents to think outside the box and pursue independent
research. Entries in our annual Resident Research Competition
have focused on the role of stem cells in recovery from heart
disease, the control of blood flow after reperfusion injuries to
the liver, and a new system for monitoring outcomes and
improving patient safety. The opportunity to make major

improvements in the delivery of healthcare is one reason many
of our residents choose to remain here after their training is
complete. 

In the next five years we anticipate major growth in the areas
of surgical oncology, cardiac surgery and vascular surgery.
NewYork-Presbyterian will soon begin construction of a new
heart hospital to house its nationally recognized programs in
transplantation, mechanical-assist devices, atrial fibrillation
interventions, and the minimally invasive repair of mitral valves,
aortic aneurysms and carotid artery stenosis. 

Our International Center for Health Outcomes and
Innovative Research (InCHOIR) has just received a $7 million
grant from the Agency for Healthcare and Research Quality
(AHRQ) to find new ways of reducing medical errors.
InCHOIR has also initiated an international dialogue on health-
care policies.

The department continues to hold seminars for surgeons and
residents, managers and front-line employees, focusing on team
building, resource sharing and the ability to deal creatively with
change. 

In addition, we have launched a new initiative to improve the
quality of life for our physicians and support staff. Our team is
working with extraordinary dedication to improve patient care
and make significant contributions to this new era of medical
discovery. 

Eric A. Rose, MD, FACS

Morris and Rose Milstein/Johnson & Johnson 
Professor of Surgery

Chairman, Department of Surgery, 
Columbia University College of Physicians and Surgeons

Surgeon-in-Chief, NewYork-Presbyterian Hospital/
Columbia University Medical Center
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A new fund has been established

in honor of Kenneth A. Forde, MD,

José M. Ferrer Professor Emeritus,

and an internationally recognized

colorectal surgeon who devoted

his professional life to the

Department of Surgery, Columbia

University, and the College of

Physicians and Surgeons. Fifty

years ago Forde enrolled here as a first year

medical student. As a pioneer in the develop-

ment and use of endoscopy, he received numer-

ous awards and co-founded SAGES, the Society

of American Gastrointestinal Endoscopic

Surgeons, serving as its president. He was also

President of the New York Surgical Society and a

Governor of the American College of Surgeons.

Forde’s recent administrative work for the

Department of Surgery encompassed significant

advances in fund-raising, marketing and 

communications, alumni relations, and 

medical education. In 2005, Forde received The

Medical Education Student and Faculty 

Award, along with surgeons Spencer Amory 

and Tracey Arnell. 

In recognition of Forde’s wide-ranging contri-

butions, the department has created an

endowed fund to support research initiatives

conducted by junior faculty members. The fund

will play a vital role in encouraging innovation

across a broad spectrum of surgical specialties.

n The Kenneth A. Forde, MD, Junior Faculty Research Fund
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n Key Accomplishments 

Operations & Quality Management

ã New programs in Surgical Oncology,
Intestinal Rehabilitation, Esophageal Cancer,
Wound Healing, Pancreatic Cancer and
Endocrine Surgery

ã Joint initiatives with Weill Cornell in
Cardiac, Vascular, Pediatric, Plastic and
Transplantation Surgery 

ã Quality Assurance Program documenting
outcomes in all six surgical divisions

ã Superior outcomes in Pediatric Heart
Surgery and Lung Transplantation

ã NewYork-Presbyterian/Columbia top in
nation for laparoscopic cholecystectomy

ã Advances in risk management and 
reduction of medical errors

ã Five-year plan targets 20 percent increase
in faculty and support staff, construction of
NewYork-Presbyterian heart hospital, eight
new operating rooms, upgraded research
facilities

Communications

ã External Affairs consults with other depart-
ments at Columbia University, outside aca-
demic institutions and industry on marketing
and communications strategies

ã Department creates Science Council to
interface with industry on translational
research

ã First international conference held at
Columbia on Translational Research in
Surgery

ã Awards for 2002 Surgical Innovations
Report and healthpoints newsletter 

ã Updated web-site with risk assessment
tools, surgical videos, online courses

ã CME programs offered nationally and
throughout the New York metropolitan area

ã A Proud Heritage, a history of surgery at
Columbia 

ã First Directory of Department of Surgery
Faculty and Administration

Medical Education

ã Resident program expanded by 40 percent
in 2005 

ã Residents benefit from new
Endoscopy/Bronchoscopy Suite and simulator
training in minimal access techniques

ã Innovative seminars offered in
management, ethics, medical-legal issues,
reduction of medical errors, pensions and
career planning

ã Residents achieve superior ABSITE scores

ã Annual Resident Research Competition
focusing on translational research

ã Online video library established for the
teaching of new surgical techniques

Development

ã Endowments rise from $34 to $60 million
in five years supporting The Paul and Irma
Milstein Laboratories and The Paul Milstein
Institute for Surgical Science

ã New chairs include the Gerald and Janet
Carrus Professorship in Surgical Science, the
U.S. Surgical chair at The Center for Minimal
Access Surgery, the Edwin C. and Anne K.
Weiskopf Associate Professor of Clinical 

Surgical Oncology, and the Vivian Milstein
Associate Professor of Clinical Surgery

ã The Kenneth A. Forde, MD, Junior Faculty
Research Fund is established

Financial

ã Operating revenues in 2005 total
$88 million 

ã Clinical revenues rise from $27 million to
$45 million in five year period

ã Income from sponsored research increases
by more than 200 percent

ã Program support from NewYork-
Presbyterian Hospital grows from $100,000
in 1995 to $10 million in 2005

ã Network service agreements with regional
hospitals produce $6 million annually

ã Industry alliances with biotech firms sup-
port translational research

 





Eric Rose, MD, Chairman of the

Department of Surgery and

world-renowned cardiac surgeon,

is at the forefront of a scientific

revolution. His goal is to bring

new and better therapies to

patients through translational

research, an approach that is

increasingly favored by the

National Institutes of Health the

Howard Hughes Medical Institute,

and other funding agencies. In

the following interview, Rose

explains why this is a significant

departure from the way scientific

research is undertaken at most

academic medical centers.

n What is translational research

and why do you think it is the

way to achieve better clinical

results?

Translational research is simply

the bridge from discovery to clini-

cal delivery and it helps speed up

the innovation process. We begin

with a goal and a specific patient

population we’d like to help. We

take our observations back to the

lab, design a solution then work

through clinical trials and regula-

tory approval to bring that solu-

tion to the patient.

The traditional approach is less

focused. The basic idea is this: If

you do enough research, some-

thing will eventually turn out to

help people. Yet it took decades to

move from the initial discovery

that the penicillium mold kills

bacteria to the development of a

useful drug. 

Translational research allows

us to target a certain condition or

patient group. We can employ

this approach to develop treat-

ments for many different

diseases. But it has to be fostered

with a strong collaboration

between medical and scientific

disciplines, government and

industry. 

n What’s the problem with 

medical research today?

There is an abundance of scientif-

ic knowledge and funding (the

NIH budget is now approximately

$27 billion), but disappointing

clinical progress. If we look at new

drugs approved by the FDA, the

rate of therapeutic innovation is

actually going down.

There are areas of great

promise: Advances in biological

science have been heralded as

keys to unlocking cures for

diseases like diabetes, heart

failure and Alzheimer’s disease.

The Human Genome Project, in

particular, has generated high 

expectations. These cures have

yet to happen, but in the long

term they almost certainly will if

we change the way we do

research and encourage new

forms of collaboration.

n How much translational

research has already been

accomplished by the

Department of Surgery?

Several groups have built transla-

tional research programs to inves-

tigate Alzheimer’s, neurodegener-

ative diseases and cellular thera-

pies. The NIH has also chosen

Columbia as one of five institu-

tions nationwide to lead an inten-

sive national research assault on

congestive heart failure. As a

Specialized Center of Clinically

Oriented Research (SCCOR),

Columbia will look at problems of

coagulation and infection in

patients on mechanical-assist

devices. We will also explore the

use of stem-cell therapies to reju-

venate the patient’s native heart.

n There’s a concern among

some basic scientists that the

new emphasis on translational

research will detract from their

research. How would you

respond to that?

I don’t want to displace existing

research efforts or deny their 

strengths. There is ample oppor-

tunity for our basic scientists to

collaborate with clinicians and

engage in translational research.

This may require some cultural

shifts within the university. There

is a school of thought that links

academic tenure to the kind of

work that identifies a novel mech-

anism – for example, finding a

new gene or new biochemical

pathway. There should be an

increased focus on the potential

impact of our research on

patients, and I believe we should

value this more.

n How do you see your role in

this new revolution?

My job is to serve as a catalyst to

increase our translational

research capabilities. I’ve met

with multiple investigators and

there are many research programs

we hope to accelerate. Frequently

a solution will come from an out-

side group, so I’m trying to con-

nect investigators with partners

in government and industry. The

goal is not only to encourage peo-

ple to talk but to create a way for

them to work together.

(Adapted from an article in 

In Vivo magazine, by Susan

Conova, April 2005.) 

TRA N S L ATI O N A L  R E S EA RC H

A faster route
from discovery to delivery
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tie” procedure for mitral valve repair. The Columbia team
advanced this technique, operating on 71 patients in the first
U.S. trial. By the time their findings were reported in The
Annals of Thoracic Surgery (July 2004), they had also found a
way to accomplish the same results with a metallic clip called
the Evalve®—thus inventing the first percutaneous method of
mitral valve repair.

“We used a catheter to place the clip, and accomplished an
edge-to-edge mitral valve repair without the need for cardiopul-
monary bypass,” reports surgeon Mehmet Oz. The Evalve® was
developed in the lab, then tested in animal models. Columbia
researchers reported their results in the August 9, 2004 issue of
the journal Circulation then collaborated with industry to pro-
duce the clip for clinical use. Oz and Columbia University hold
the patent. 

Columbia is the leading center for the first clinical trial of
this new device, the Endovascular Valve Edge-to-Edge Repair
Study (EVEREST-1). Phase I of the trial involved 47 patients
and showed the repair to be successful both at the one-month
and one-year mark, with a mean hospital stay of one day. Phase
II of the trial has just begun. 

“At Columbia, we started off with some of the most complex
cases of mitral valve regurgitation,” says Oz. “To date, we have
performed 140 repairs using the bow-tie approach.” 

Further study may show that this technique benefits heart
failure patients and those who have less severe mitral valve
regurgitation but are still symptomatic, Oz notes.

To insert the Evalve®, a cardiologist guides a catheter from
the groin to the heart’s mitral valve. He then positions the clip
at the center of the two valve leaflets, binding them together.
The patient’s heart beats normally throughout the procedure.
The cardiologist can test the effectiveness of the seal and reposi-
tion the valve, if needed. Afterward, there is no surgical wound,
just a band-aid where the catheter was inserted underneath the
skin. The procedure takes place under general anesthesia, and
the patient returns home within one to two days.

The Berlin Heart—An artificial heart for children

The Department of Surgery is among the first in the nation to
receive the Berlin Heart machine, an artificial heart for children
that can be employed as a bypass machine and as a bridge to
transplant. Widely accepted in Europe, the device is now being
used here on an experimental or “compassionate use” basis,
pending approval by the FDA.

At least a dozen such devices have been approved for adults
and adolescents, but this is the first designed specifically for
children. Adults needing transplants are more likely to receive a
donor organ than children, and mortality rates remain high for
young patients on the transplant waiting list. In 2004, 9.3 per-
cent of those who died while waiting for a donor heart were
under the age of five, according to the United Network of
Organ Sharing in Richmond, VA. 

“The Berlin Heart offers us the ability to extend to neonates,
infants and children the advantages of mechanical circulatory
assistance available to adults,” says Jonathan Chen, MD,
Assistant Professor of Surgery at Columbia. “In particular, it
allows these children to be extubated early and to ambulate
freely, while ECMO support requires children to remain bed-
bound and immobile as they await myocardial recovery or
transplantation.”

Columbia surgeons are key participants in Berlin Heart AG’s
application for FDA approval of an upcoming IDE clinical
study, Chen adds. “With our extensive experience with the
LVAD and our reputation as a national leader in pediatric heart
transplantation, we are in a unique position to help advance
this exciting new technology.”

Chen and Jan Quaegebeur, MD, Director, Pediatric Cardiac
Surgery at NewYork-Presbyterian Hospital, recently operated
on the smallest child (3.8 kg) in the United States, and one of
the smallest worldwide, to receive the Berlin Heart.

So far, the Berlin Heart has been used for more than 100
days in a child waiting for a suitable organ and on infants only
a few days old. The device is designed to assume over 50 to 75
percent of the failing heart’s workload. Children are attached to
a stationery drive, allowing them to move around their hospital
room, or sit in a bouncy chair or playpen.

Since the Berlin Heart was adapted for infants and young
children in 1990, about 150 children have received it world-
wide, including 24 in the United States and Canada. More than 
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two-thirds of them survived, either receiving
a transplant or recovering. European data
shows a survival rate of slightly less than 70
percent for children on the Berlin Heart.
This is comparable to the survival rate for
adults on mechanical assist devices. 

Penelope, world’s first robotic O.R. aide 

At NewYork-Presbyterian/Columbia,
surgeons have begun working with
Penelope, the world’s first robotic aide for the O.R. Penelope
has the ability to analyze a physician’s style of operating and
store his or her preferences in a memory bank. With a voice
recognition program and visual range, Penelope can respond to
the surgeon’s request at any point in the procedure. She can
also provide an accurate count of the instruments when the
operation is over. 

“Our original intention was to address the nursing short-
age,” says Penelope’s chief designer, Michael Treat, MD. “We
developed Penelope to free up valuable O.R. staff for other
important tasks. She’s not that hard on the budget: she costs
$150,000, the equivalent of a portable X-ray machine. And as
she becomes an accepted member of the O.R. team, Penelope
will save the hospital thousands of dollars every year.”

“Penelope will become the O.R. nurse’s friend by doing
things that today may seem tedious, or even risky,” Treat adds.
“Her computer brain will be an advantage when it comes to
counting surgical instruments, an
important patient-safety issue. A
surgeon may use up to 500 instru-
ments in a five-hour operation, so
we are in the process of creating a
program that will enable Penelope
to keep track of these tools after
they are used.”

Penelope was developed at
Robotic Surgical Tech, Inc., a start-
up company founded by Treat. (In
addition to his training as a general
surgeon, Treat has a master’s degree

in physics.) A small team of engineers,
mathematicians and computer program-
mers spent four years creating the
prototype for Penelope, constructing her
artificial intelligence with a grant from the
National Science Foundation. But
Penelope is now about to receive an even
bigger brain.

Treat and his colleagues are designing
additional software that will allow

Penelope to perform certain types of surgery by remote control.
“Our next goal,” he says, “is to make her useful in a trauma
unit where surgeons are notoriously shorthanded. Penelope is
first in a long line of surgical robots that will one day stand in
for surgeons and be operated at a distance by radio link.”

Treat is working with the U.S. Defense Advanced Research
Project Agency and a larger research team headed by Stanford
Research Institute International, to integrate Penelope into a
“trauma pod,” a mobile surgical care unit that can be sent onto
a battlefield and directed by an off-site surgeon.

Support for Penelope has come from the National Science
Foundation via the Small Business Innovation Research pro-
gram, and from the U.S. Army’s Telemedicine and Advanced
Technology Research Center. 

“The robot is named after the wife of the Greek hero,
Odysseus,” says Treat. “Penelope was faithful, resourceful, and
clever and able to adapt to unexpected challenges.”

“The Berlin Heart allows us to offer the advantages of mechanical
assistance to neonates, infants and children.”

Robot responds
to each surgeon’s 
operating style.  

 


