MINIMALLY INVASIVE SURGERY

The Easier Kidney Donation

ith just a tiny fiber-

optic camera, a few

slender stainless

steel instruments
and a 3-inch “extraction” incision,
laparoscopic surgery empowers
urologic surgeons to perform complex
procedures—f{rom dissecting tumors
and diseased tissue to extracting
entire organs for donation—with sig-
nificantly less bleeding, fewer wound
infections and shorter hospital stays
than traditional surgery.

But can laparoscopy be even less
invasive?

“Our thinking is that we can do
some of these procedures with fewer
incisions, less trauma, fewer scars,
and all without compromising the
outcome for the patient,” says
Mohamad Allaf, director of mini-
mally invasive and robotic surgery.

Allaf and colleagues are revamping
traditional laparoscopic donor neph-
rectomy with a transvaginal approach
to removal of the healthy kidney.

Across the world, the pool of avail-
able kidney donors is far too small
to accommodate the large number
of people on transplant waiting lists.
“We thought, if we can decrease the
barriers to transplantation by improv-
ing the cosmetic result and lessening
the pain related to donation,” says
Allaf, “then perhaps more people would

come forward.” The number of live donors
increased by 75 percent in the decade follow-
ing the first laparoscopic kidney donation
surgery, also developed at Hopkins, he says.

On January 29, Allaf and Robert
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‘“We have to make sure that the kidney is perfect,” says
Mohamad Allaf, “because it has to work for many, many

years in the recipient.”

Montgomery, chief of Hopkins’ trans-
plant division, performed the world’s first
transvaginal kidney donation surgery, a
3.5-hour procedure in which they funneled
laparoscopic tools through the patient’s
navel, removed a healthy kidney, and then
passed the kidney out through the vagina.
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The patient, 48, was donating her
kidney to her niece.

Allaf cites two major hurdles:
removing the organ in pristine
condition and lowering the risk of
infection in the kidney.

To ensure that the organ was
removed without damage, the
surgeons had earlier simulated its
removal using water-soaked sponges
cut to the approximate size of the
kidney. And to reduce the ischemic
time in which the kidney is not con-
nected to blood vessels or stored in
a cool place, they performed the ex-
traction in less than three minutes.

To avoid contamination, the
surgeons first gave the patient intra-
venous antibiotics, then scrubbed
the vagina with antiseptic solution.
During the surgery, they placed the
kidney in an impermeable plastic
bag to the organ through the vagina.

The operation went off without a
hitch. “The patient walked the night
of the surgery and went home the
next day,” says Allaf. “Plus, she did
not use any IV narcotics for pain
control, which was really remark-
able.” The patient’s niece is also

recovering well.
Allaf expects to do about a
dozen more transvaginal kidney
donation surgeries in the next year. Since the
news broke, he says, “we’ve been flooded with
requests from people who want to donate us-
ing this method.” m

To refer a patient: 410-502-7707.
Info: urology.jhu.edu
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For Prostate Cancer, the Heat Is On

n October 1996, Lance Arm-
strong announced that he had
advanced testicular cancer that
had spread to his abdomen,
lungs and brain. The 25-year-old
pro cyclist had surgery to remove
the diseased testicle and began
chemotherapy. Later, he also
had the necrotic brain tumors
removed. The treatment worked,
and Armstrong went on to win
the elite Tour de France seven
years in a row.

What especially intrigued uro-
logic researchers Donald Coffey
and Robert Getzenberg is
that even for men like Arm-
strong, whose disease had spread
throughout the body, testicular
cancer has an average survival
rate of more than 85 percent.

“Science spends a lot of time
looking at things that don’t work.
It rarely focuses on the success

“WE MAY BE ABLE TO
GET THE CANCER
CELL TO THINK
IT’S BEING HEATED
WITHOUT ACTUALLY
HEATING IT.”

stories,” says Getzenberg. “We
wanted to know why we are so
successful with testicular cancers
but not with other solid cancers.”
The duo had a hunch that it
had something to do with heat.
Testicular cells, sitting outside
the body, are kept a few degrees
cooler than cells inside the body.
When cancerous cells in the

testes spread to other
areas of the body,
they’re warmed up
significantly. Could
this extra heat make
them more vulner-
able to chemotherapy,
radiation therapy or
immunotherapy?

People have used
heat for cancer treat-
ment for centuries,
Getzenberg points
out, starting at least
as early as the hot
baths of ancient
Greece. “What we
added,” he says, “was
to ask, how can we
replicate what we
know happens in
testicular cancer and
apply that to prostate
cancer?”

Getzenberg and
Coffey hypothesized
that heat, working
through the structure
of the cancer cell’s
nucleus, leaves it
susceptible to treat-
ment. In 2006, together with
Theodore DeWeese, head of
Hopkins’ Department of Radia-
tion Oncology and Molecular
Radiation Sciences, they began
working on a therapy called
TEMT, for thermally enhanced
metastatic therapy, in which
prostate cancer cells are warmed
to increase the efficacy of treat-
ment. In 2007, they received an
award supported by customers of
Safeway grocery stores through
the Prostate Cancer Foundation

Move Over,
PSA

Prostate cancer re-thinker Robert Getzenberg

to fund the project.

Human body temperature is
tightly regulated—raising it even
a few degrees is dangerous—so
the crickiest part of TEMT is se-
lectively warming the cancer cells
but not the tissue surrounding
them. The key to attacking this
problem, says Getzenberg, has
been a multidisciplinary team
that includes urologic researchers
Shawn Lupold and Prakash
Kulkarni, and Robert Ivkov, a
chemist and physicist in Radia-

tion Oncology who
produced the coil
pictured at left.
One way to
do selective heat-
ing is to attach
microscopic iron
particles—similar to
those already FDA-
approved for imaging
technologies—to a
targeting system that
binds specifically to
prostate cancer cells.
Once the particles are
attached, the scientists
then expose the whole
body to an alternating
magnetic field, which
heats the iron piec-
es—and the cancer
cells they’ve latched
onto. This heating
should enhance the
cancer cell’s respon-
siveness to chemo-
therapy and radiation
therapy.
The team is also
analyzing the molecu-
lar response of cancer
cells when they’re exposed to heat.
If these mechanisms are better
understood, Getzenberg says, “we
may be able to get the cancer cell
to think it’s being heated without
actually heating it.”
So far, the research has been
conducted in mouse models
of prostate cancers. But, says
Getzenberg, “we think this tech-
nology can be easily applied to

other tumor systems as well.” m

Info: urology.jhu.edu
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FROM THE DIRECTOR

At Johns Hopkins’
James Buchanan
Brady Urologi-

cal Institute, the
word that guides
everything we do
is discovery. And for
us, discovery leads
to clinical trials
that require us to
GET IRB.

G is for genetics.
Analyzing the ge-
nomes of hundreds
of men for whom
prostate cancer runs in their family, our research-
ers have identified five common genetic mutations
that are highly associated with the development
of the disease. Screening for these mutations may
mean earlier diagnoses and treatment.

E stands for expectant management of prostate
cancer, which means that first and foremost, we
assess whether treatment is the best option for an
individual patient.

T is for temperature-enhanced metastatic therapy,
or TEMT, which Hopkins researchers developed
after thinking about Lance Armstrong’s recovery
from testicular cancer. In cell culture and animal
studies, they’ve found that warmed-up prostate
cancer cells are more susceptible to treatment.

I stands for immunology. Our investigators have
developed and tested “vaccines” for prostate
cancer that have shown early promise in ramping
up the immune system to help destroy cancer
cells that may have spread and are often difficult
to image.

R represents the world’s only urology robot-
ics lab, where our engineers have created, among
other inventions, a plastic robot that can, under
image guidance, detect and extract prostate tissue
for biopsy while tucked inside an MRI machine.

And last but in no way least is B, for biomarkers.
In 2007, Hopkins scientists discovered that a blood
protein called EPCA-2 detects prostate cancer with
90 percent accuracy—a stunning discovery, con-
sidering that the current gold standard biomarker,
PSA, often provides false positive results leading
to unnecessary tests. VWWe've so far evaluated more
than 1,000 patients with the EPCA-2 test.

Whether it’s developing a new therapy, fine-
tuning an improved surgical technique or improving
patient education, our bottom line is discovery, not
just of new ideas, but new ways to help people.

Alan Partin, M.D., Ph.D.
David Hall McConnell
Professor and Director
James Buchanan Brady
Urological Institute

To refer a patient: 410-955-6100
For urgent referrals and consultations:
1-800-765-5447 (Hopkins Access Line).
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EARLY DIAGNOSIS

Move Over, PSA

rostate-specific
antigen is, justi-
fiably, one of the
world’s most fa-
mous proteins. Leaking
into the bloodstream
when prostate cells are
cancerous, it's become
the gold standard for
assessing risk of pros-
tate cancer, and with
good reason: Today,
physicians find an
estimated 90 percent of
prostate cancers at an
early—and probably
curable—stage.

“Prior to PSA
testing (the 1980%),
more than half of men
presenting for pros-
tate cancer walked into the doctor’s office with metastatic disease,” says Robert
Getzenberg, director of urology research at Johns Hopkins. “Now, that’s a rarity.”

The down side, of course, is that PSA levels rise not only when cancer cells are
present but also with noncancerous changes to the prostate or with inflammation of
the gland. But Getzenberg’s team, by taking a close look at the abnormally shaped
nuclei of cancer cells, has discovered a protein that is specific to prostate cancer:
EPCA-2, or early prostate cancer antigen-2.

After measuring EPCA-2 blood levels of more than 1,000 men, the team found
that EPCA-2 marks prostate cancer and that elevated EPCA-2 means cancer about
90 percent of the time. What’s more, the level of EPCA-2 may correlate with the
aggressiveness of the cancer. It may also have utility as a way to monitor response to
therapies for the disease.

“This seems to surpass PSA in every way that we've looked at,” says Getzenberg,
who is in the process of performing additional studies with the test and is talking
with potential corporate partners to make it a clinical reality.

As a complementary approach to calculate risk before cancer crops up, other
Hopkins researchers are looking to genetics.

In the last few years, two large genome-scanning studies have identified about
20 genetic variants—dubbed SNDPs for single nucleotide polymorphisms—that
are slightly more common in men diagnosed with prostate cancer than in healthy
controls.

The key word is slightly. If one of these 20 variants is detected in a patient, it
means he’s only about 20 percent more likely to get prostate cancer—of any kind—
than a man who doesn’t have the variant.

“The 20 SNDPs are limited from a
clinical perspective,” says prostate cancer
researcher William Isaacs, “because
they don’t tell you anything about what
type of prostate cancer the man is likely

WE'VE LOOKED AT.”
to develop in terms of aggressiveness.” =
By comparing the genomes of several

thousand patients undergoing surgery for aggressive prostate cancer with those of
men who have less threatening prostate cancer, Isaacs’ team has found the first SNP
that is associated only with the aggressive type. “These are the men who are usually
identified too late,” says the professor of urology. “But if we can find young men
who are genetically predisposed to aggressive disease, we can start screening them
much eatlier.” m
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Robert Getzenberg, left, and William Isaacs

“THIS SEEMS TO SURPASS
PSA IN EVERY WAY THAT

Info: urology.jhu.edu

PEDIATRIC UROLOGY

Bladder Exstrophy

Central

or about 10 hours on April

7, pediatric urologic sur-

geon John P. Gearhart

operated on a 2-year-old
boy from Israel with bladder ex-
strophy, a major birth defect oc-
curring once in 40,000 live births
in which the bladder develops in-
side out. The protruding bladder
splits the two pubic bones, and
the skin of the lower abdominal
wall, which is supposed to cover
the bladder, doesn’t, leaving the
bladder exposed and leaking on
the top of the abdomen.

This particular boy had
already been through two failed
surgeries in the Middle East.
“The state of his bladder was so
bad, and it was just so small,”
Gearhart explains, “that we had
to make him a new one.”

To do that, Gearhart bor-
rowed about 10 inches of tissue
from the boy’s large intestine.
He then connected ureters from
the kidneys into the new bladder
so that urine could drain prop-
erly. Finally, he attached one end
of the boy’s appendix—a hollow,

Dan Stoianovici with the motor that
conquered MRI.

muscular tube—into the new
bladder and the other side into
the base of the navel. By passing
a catheter into his navel, the boy
will now be able to empty his
urine properly.

Johns Hopkins Children’s
Center surgeons, led by Gear-
hart, perform these manmade
bladder procedures about 20
times a year.

Since they began operating
to correct these abnormalities
more than 30 years ago, they've
tracked 962 cases—and still
counting. They successfully re-
pair about 98 percent, and about
75 percent are done at an early
enough age so that the child can
live without a catheter.

Most of the patients referred
to Gearhart (who alone has done
223 surgeries) need repair of
operations performed at other
hospitals that have failed. “Most
surgeons,” Gearhart says, “just
haven’t seen very many bladder
exstrophies. Our team treats

more cases than any center in
the world.”

misses cancers.

Consider the typical prostate biopsy: Using an
ultrasound probe as a guide, a urologist inserts
a needle into the patient’s rectum and removes
about a dozen prostate tissue samples. Because
the ultrasound can’t see the tumors, the urolo-
gist is effectively selecting biopsy locations with-
out accurate guidance within the gland. Perhaps
not surprisingly, the present technique often

In the world’s only urology robotics lab, Johns
Hopkins engineers have designed a solution:
MrBot, a plastic, air-motored robot that works
with magnetic resonance imaging to pinpoint sus-
picious tissue for biopsy. In animal tests, MrBot
successfully probed within 1 millimeter of a target
identified by physicians on an MR image.

“It’s certainly more precise than any other
technique,” says Dan Stoianovici, director of
the URobotics lab. “The reason is that it makes a
closed-loop digital system: The robot is a digital
device, which means it has better communication
with the image, which is also digital.”

John Gearhart, master of repair and reconstruction.

These researchers also have
been conducting long-term
follow-up. In girls with the con-
dition—who are three times less
likely to have it than boys—they
are looking to see if the surgical
repairs done at birth improve

MrBot Will Test You Now

fertility and lower the risk of
having a miscarriage or uterine
prolapse later in life. m

To refer a patient: 410-955-
5358. Info: urology.jhu.edu/
pediatric/

help with biopsies, not least because the urologist
can’t fit inside the small, constrictive MRI machine
with the patient. What's more, because the MRI
machine is powered by strong magnets and reads
the image using sensitive electromagnetic signals,
it won’t function properly in the presence of steel
and electrically powered devices.

MrBot—made entirely of nonmagnetic and di-

electric materials such as plastic, ceramic, glass and

The most descriptive views of the prostate

come from MR images, but they usually can’t
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rubber—fits snugly around the patient while he’s
lying inside the MRI machine. The robot’s motor is
powered by puffs of pressurized air.

In addition to cancer diagnosis, MrBot could be
used for treatment of prostate cancer, including
thermal ablations or localized radiation therapy.

After almost four years of tweaking, MrBot
is now ready for real patients. A stage-1 clinical
trial on 20 patients at high risk of prostate cancer
should begin this summer, says Mohamad Allaf,
director of minimally invasive and robotic surgery.
Allaf, who's leading the trial, expects that MrBot
will get FDA approval within a year.

Info: urology.jhu.edu



