
P atients with gastroparesis don’t get 
a lot of good news from their physi-
cians. Risky medications or gastric 
surgery have typically been the go-to 

solutions for people whose stomachs don’t 
empty properly.

Those less-than-ideal options prodded gas-
trointestinal motility specialist John Clarke 
and colleagues to a new approach: Rather than 
cut the pyloric valve, why not insert a stent to 
bridge the stomach and small intestine?

Now, results from three stent placements 
are promising. The write-up is soon to be pub-
lished in the journal Endoscopy.

“I think this technique could potentially 
play a big role in the treatment of gastropare-
sis,” says Clarke, clinical director of the Johns 
Hopkins Center for Neurogastroenterology. 

All of the patients that Clarke describes 
showed dramatic reductions in symptoms. 
A 15-year-old boy with chronic nausea and 
vomiting, for example, had endured un-
successful trials of erythromycin, metoclo-
pramide, domperidone and promethazine. 
He showed significant improvement after 
undergoing transpyloric stent placement. A 
54-year-old man with idiopathic gastroparesis 
who also didn’t respond to medication expe-
rienced a complete recovery.

A third patient had minor complications 
that were remedied with relative ease. “Her 
stent migrated out and her pain came back,” 
says Clarke. Things were once again fine after 
the team repositioned the stent.

Technically, stent placement is pretty 
simple, says Clarke, and the risk appears to 
be minimal. “If it doesn’t work, you just take 
it out,” he says. “And, as opposed to gastric 
stimulation, which is done through surgery, 
this is just endoscopy. Although this sounds a 
bit unconventional, its safety looks better than 
anything else we have.”

Clarke explains that advances in stent 
technology played a key role in his team’s de-
cision to move ahead with the pyloric stents. 

Recently, the field’s seen creation of a flex-
ible, covered stent “that you can place via the 
endoscope,” Clarke says. “The stent is metal-
lic, but covered with a silicone lining so that 
the mucosa won’t grow into it. The stent was 
approved to treat obstructions, but hadn’t yet 
been used to treat gastroparesis.”

The number of patients with a gastro-
paresis diagnosis is on the rise, Clarke says. 
“I’d estimate that 30 percent of my clinical 
practice comprises patients with gastropare-
sis. And only about 30 percent of them are 
diabetic. Most of the patients I see have idio-
pathic disease.”

In the next few months Clarke expects to 
begin a larger trial of the stent placement. 

“This is an experimental therapy, and the 
long-term benefits are unclear,” he explains. 
“However, given the few options currently 
available and the risk associated with those 
options, endoscopic stent placement may 
have a key role to play in managing this com-
plex disorder.” n
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John Clarke says that a stent to bridge the stomach and 
small intestine may play a big role in treating patients 
with gastroparesis in the future.
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“ As opposed to gastric stimulation, which is done through surgery, this is 
just endoscopy. Although this sounds a bit unconventional, its safety looks 
better than anything else we have.” JOHN CLArKE



Virulent E .coli outbreaks aren’t anything 
to fool with, says molecular biologist Olga 
Kovbasnjuk. In 2011, for example, a Eu-
ropean outbreak brought 51 deaths from 

hemorrhagic colitis or kidney failure. It touched 
nearly 4,000 people in 16 countries. “Bacteria that 
carry the Shiga toxin are major foodborne pathogens 
with no effective therapy,” Kovbasnjuk explains.

And so Kovbasnjuk has made inroads in clarify-
ing the early pathology of enterohemorrhagic E. coli, 
when the infection is likely best tackled. A new pat-
ent for a therapeutic approach is now on the way.

Specifically, she’s tackled the major question, 
how does the toxin put out by this dangerous E. 
coli cross the gut wall and get into the bloodstream? 
It’s known that bacteria release Shiga toxin and the 
molecule subsequently gets taken in by the gut’s 
enterocytes. Shiga toxins traverse the cells, then slip 
into the bloodstream. Once there, they prompt an 
immune response and inflammation.

What starts this? Something about the bacte-
rial presence trips a structural shift in the host cell 

membrane, says Kovbasnjuk. Her confocal imag-
ing shows outpocketing of the apical membrane 
followed by large, toxin-carrying vacuoles appear-
ing inside the cells (see back page). The lab’s most 
recent study, soon to be published, suggests that a 
soluble bacterial enzyme, serine protease, alters gut 
cells to trigger their enfolding of the toxin.

Most satisfying to Kovbasnjuk is “our ability to 
block serine protease.” A patent is on the way, she 
says, of an agent able to halt Shiga toxin uptake, 
“and, we hope, a way to prevent this disease.”

Kovbasnjuk also speaks of a new technique 
that’s “really quite amazing.” 

Three years ago Dutch researchers plucked inter-
stitial stem cells from the crypts they biopsied from 
human small bowel. They showed that the cells 
could evolve into clumps, then into roughly crypt-
shaped enteroids. The tiny, free-floating sacs carry 
hallmarks of adult human crypts. “And they’re just 
what we’ve been needing to study intestinal disease, 
to test drugs and before long, to develop tailored 

therapies for patients,” says Kovbasnjuk.
Under an NIH grant, her lab developed a reli-

able technique for growing enteroids and “proving” 
them. Their electron micrographs verify cells’ apical 
membranes with brush borders, basal membranes 
and the proper cuboidal shape. “Human enteroids 
advanced our knowledge,” Kovbasnjuk says. “Now 
they let us test potential therapy.”   n

At the Bench

Hemorrhagic E. coli: A Therapy on the Way?

After ascertaining how the Shiga toxin enters the 
bloodstream, Olga Kovbasnjuk hopes that a way to 
prevent hemorrhagic E. coli is not far off.
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Advances in endoscopy 
have yielded life-chang-
ing results for many 
people. But it’s hard to 

imagine anyone benefiting more 
than patients with malignant biliary 
obstruction.

For years, options were limited 
for patients with disorders of the 
pancreatic or biliary ducts. Surgery 
and implanted external drains are 
costly, impractical and often dimin-
ish quality of life.

Endoscopic retrograde cholangi-
ography (ERCP) helps physicians 
diagnose problems directly and de-
termine the best treatments. More 
recently, ERCP is itself an agent 
of therapy, in breaking strictures 
or implanting stents, for example. 
But according to Mouen Khashab, 
director of therapeutic endoscopy 
at The Johns Hopkins Hospital, 
ERCP sometimes needs help. 

“In about 5 percent of cases, 
ERCP fails due to reasons like anat-

omy and a simple inability to move 
the scope or instruments through 
small spaces” he says. “Sometimes 
an obstructing cancer makes ERCP 
difficult or impossible.”

In the past, when ERCP failed 
but patients still needed biliary 
drainage, their physicians relied pri-
marily on surgical procedures like 
percutaneous transhepatic cholangi-
ography, or PTC. “That’s basically 
putting a stent from the bile duct to 
the skin,” Khashab says. “The prob-
lem with PTC, though, is that it’s 
invasive and patients have to deal 
with an external stent.”

But thanks to advances in scope 
design and the need for a less-
invasive procedure, options are 
improving.

Khashab now favors using ultra-
sound to guide the scope through 
difficult spots. “It allows us to see 
through the gut wall and into the 
biliary tree and then, under its guid-
ance, lets us place a drain between 

the GI tract and the biliary tree,” 
he says. Most important, he adds, 
it means an internal stent, not an 
external one.

“In the early 1980s, endoscopic 
ultrasound was mostly diagnostic,” 
says Khashab. “But in recent years, 
we’ve learned more about it—how 
to use the scopes in new ways. The 
scopes have gotten better and the 
therapeutic channels have gotten 
larger, so we can insert instruments 
through them. People understand 
endoscopy more, and we want to 
perform less-invasive procedures.

Khashab points to a recent case 
as a good example. “A patient had a 
very large tumor at the head of the 
pancreas and the anatomy wouldn’t 
allow me to do the ERCP,” he 
says. “So I brought him back the 
next morning, did the ultrasound 
endoscopy and was finished in 22 
minutes,” he says. “The patient was 
really happy to have avoided the 
external drain.”  n

Ultrasonic Endoscopy:  
New Hope in the Toughest Cases

Endoscopy

Mouen Khashab is heading an IrB-
approved multicenter international 
study of ultrasound-guided biliary 
drainage to gather information on 
the procedure. The study is enrolling 
patients with suspected difficulty 
or failed ErCP. For information: 
Mouen A. Khashab, 443-287-1960, 
mkhasha1@jhmi.edu



Thousands of children 
and adults who were 
once in liver failure are 
alive today because of 

live donor liver transplantation 
(LDLT). Yet in recent years, 
interest in LDLT as a viable alter-
native to cadaveric donation has 
waned. In part, that’s likely be-
cause of the emergence, in 2002, 
of a priority-based national model 
scoring system for wait-listed 
liver recipients. Those patients 
with higher MELD (model 
for end-stage liver disease) 
scores based on the urgency 
of their condition—bilirubin 
and creatinine levels and pro-
thrombin time—can receive 
cadaveric livers sooner. Even 
so, the average wait time for 
a cadaveric liver donation in 
the United States is 149 days 
for adults and 86 days for 
children

But for those whose 
MELD scores aren’t high 
enough, a healthy, appropri-
ately matched live donor can 
shorten the recipient’s wait 
time significantly, says Ahmet 
Gurakar, The Johns Hopkins 
Hospital’s medical director of 
liver transplantation.  

Though LDLT surgery is 
technically more complex, he 
says, “our experienced team 
does a rigorous workup, and 
only after the donor has been 
deemed a good match surgically 
and psychologically will we con-
sider doing the operation.” Still, 
ever since a highly publicized 
donor death in New York in 
2002, perceived high mortality 
risk for living liver donors persists. 

So, is it really safe to donate 
part of a liver? 

Under skilled hands and with 
standardized protocols, the an-
swer, says Gurakar, is yes. Accord-
ing to a widely cited 2012 study 
published in Gastroenterology by 
transplant experts at The Johns 
Hopkins Hospital, including Live 
Liver Donor Surgical Director 
Nabil Dagher the risk of early 
death among live donors in the 
United States is 1.7 per 1,000. 

Furthermore, mortality of live 
liver donors does not differ from 
that of healthy, matched controls 
during a mean of 7.6 years. 

 “From the moment a po-
tential donor is identified,” says 
Dagher, “our program is excep-
tionally attuned to that person’s 
safety.” Each case discussed 

among a team that includes a 
hepatologist, surgeon,, transplant 
coordinators, living donor advo-
cate, social worker, psychologist 
and nutritionist. In all, the pro-
cess takes between three to four 
weeks. The age cutoff for adult 
donors is 60. 

After the surgery, it takes about 
three months for the donor’s liver 
to regenerate. Roughly 30 percent 

of the liver is taken from an 
adult for a child recipient; 
about 60 percent is resected 
in adult-to-adult donation. 
“The liver is a wonderful 
organ,” says Dagher. “Once 
a portion of it has been re-
sected, it immediately starts 
to regenerate and stays in 
tune with the metabolic 
needs of the body.” 

Johns Hopkins has been 
performing LDLTs since 
1992. Recently the program 
was reinvigorated with the 
addition of Gurakar, Dagher 
and Ayman Koteish, live 
liver donor medical director. 
Since January 2012, the team 
has performed four success-
ful LDLTs—three adult 
to child, and one adult to 
adult (in 2012, 246 LDLTs 
took place nationally). Most 
recently here, a firefighter 
donated part of his liver 
to his infant daughter. He 
was back to work in two 

months, says Gurakar, and he and 
his daughter are doing well. 

 “LDLT provides the best 
possible chance to help our pa-
tient population,” he adds. The 
altruism of a live donor can save 
another life as well by freeing a 
cadaver liver for a patient who 
can only go that route.  n
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The Case for Live Donor  
Liver Transplants

Old Therapies 
As Stepping 
Stones

We know that most 
new therapies spring 
from problems with 

old ones. Some therapies work 
wonderfully but only for a mi-
nority of patients. Others come 
from the it’s-a-start category—
always with the underlying idea 
that fine-tuning will be neces-
sary. And there’s the fortunately 
small number of treatments that 
prove unexpectedly dangerous 
or unacceptably hard for pa-
tients to stick with.

In this issue of Inside Tract, 
you’ll read about our improved 
approaches to the problems of 
gastroparesis, biliary obstruction 
and end-stage liver disease.

For gastroparesis, John 
Clarke’s team has strong signs 
that a stent to increase gastric 
outflow is an easier and often 
more effective approach than 
whittling down the pyloric 
muscle.

For the 5 percent of patients 
whose biliary obstruction rules 
out conventional ErCP to 
clarify or treat it, endoscopic 
ultrasound makes an excellent 
switch.

And for patients languishing 
on the waiting list for a live liver 
transplant, the study that shows 
our protocol makes it safe for 
donors is a huge relief.  

We invite you to call on us 
and learn how we can contrib-
ute to your practice.

Anthony N. Kalloo, M.D.  
Director,  

Johns Hopkins Division of  
Gastroenterology and Hepatology

The Director’s Desk

With the right team and protocols in place,  
live donor liver transplants are safe, says  
Ahmet Gurakar.

Hepatology

“ The liver is a wonderful organ. Once a portion of it has been resected, it immediately 
starts to regenerate and stays in tune with the metabolic needs of the body.”

NABIL DAGHEr
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Safe in a bubble of apical cell 
membrane that surrounded it and 
pinched off internally, a mass of 
dark-stained Shiga toxin is caught 
traversing a gut epithelial cell. Its 
target: the cell’s basal membrane 
and free passage to the blood-
stream. Well, not quite. In this 
example of “macropinocytosis” 
imaged by Olga Kovbasnjuk, 
her team used a soup of lysed 
hemorrhagic E. coli to trick the 
cell into internalizing horseradish 
peroxidase (arrow), something 
no respectable enterocyte would 
normally take in.   

Johns Hopkins’ Division of Gastroenterology is pleased to offer brief videos via 
email, highlighting its innovations in endoscopy. To keep updated on cutting-edge 
technologies, email GIInnovations@jhmi.edu .
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