


For about �� hours on April 
�, pediatric urologic sur-
geon John P. Gearhart  
operated on a �-year-old 

boy from Israel with bladder ex-
strophy, a major birth defect oc-
curring once in ��,��� live births 
in which the bladder develops in-
side out. �e 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.

�is particular boy had 
already been through two failed 
surgeries in the Middle East. 
“�e 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 �� 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, 

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 �� 
times a year.  

Since they began operating 
to correct these abnormalities 
more than �� years ago, they’ve 
tracked ��� cases—and still 
counting. �ey successfully re-
pair about �� percent, and about 
�� 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 
��� 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.”

�ese 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 

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

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

John Gearhart, master of repair and reconstruction.

P E D I A T R I C  U R O L O G Y

Bladder Exstrophy 
Central

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 
misses cancers. 

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 � 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.”

The most descriptive views of the prostate 
come from MR images, but they usually can’t 

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 
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-� clinical 
trial on �� 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
Dan Stoianovici with the motor that  
conquered MRI.

F rom    t H e  D irector     

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 ����, Hopkins scientists discovered that a blood 
protein called EPCA-� detects prostate cancer with 
�� percent accuracy—a stunning discovery, con-
sidering that the current gold standard biomarker, 
PSA, often provides false positive results leading 
to unnecessary tests. We’ve so far evaluated more 
than �,��� patients with the EPCA-� 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
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Prostate-speci�c 
antigen is, justi-
�ably, 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 �nd an 
estimated �� percent of 
prostate cancers at an 
early—and probably 
curable—stage.

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

�e 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 in�ammation 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 speci�c to prostate cancer: 
EPCA-�, or early prostate cancer antigen-�.

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

“�is 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 identi�ed about 
�� genetic variants—dubbed SNPs for single nucleotide polymorphisms—that 
are slightly more common in men diagnosed with prostate cancer than in healthy 
controls.

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

“�e �� SNPs 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 
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 �rst SNP 
that is associated only with the aggressive type. “�ese are the men who are usually 
identi�ed too late,” says the professor of urology. “But if we can �nd young men 
who are genetically predisposed to aggressive disease, we can start screening them 
much earlier.”  �

Info: urology.jhu.edu

E A R L Y  D I A G N O S I S

Move Over, PSA

Robert Getzenberg, left, and William Isaacs

“�THIS SEEMS tO SURPASS 
PSA IN EVERY WAY tHAt 
WE’VE LOOKED At.”

To refer a patient: ���-���-����
For urgent referrals and consultations: 
�-���-���-���� (Hopkins Access Line).

MrBot Will Test You Now


