
 

3-D MRI scans may offer better way to
predict survival after chemo for liver tumors

March 26 2014

In a series of studies involving 140 American men and women with liver
tumors, researchers at Johns Hopkins have used specialized 3-D MRI
scans to precisely measure living and dying tumor tissue to quickly show
whether highly toxic chemotherapy – delivered directly through a
tumor's blood supply – is working.

The investigators say their findings, to be presented March 22-27 in San
Diego at the annual meeting of the Society of Interventional Radiology,
are the first "proof of principle" that this technology can show tumors in
three dimensions and accurately measure tumor viability and death.
Early data was also presented at the Radiological Society of North
America annual meeting, December 1-6 in Chicago.

They also say their results – in patients with either primary liver cancers
or metastatic tumors from cancers originating elsewhere in the
body—are evidence that using this technology before and after treatment
is a faster and better tool for predicting patient survival after
chemotherapy targeted directly at tumors, called chemoembolization.

Unlike standard methods to assess tumor response after
chemoembolization, which are based on two-dimensional images and
tumor size, the Johns Hopkins-developed 3-D technology also
distinguishes between dead and live tissue, giving an accurate assessment
of tumor cell death.

The new technology builds on standard 2-D methods and uses computer
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analytics to evaluate the amount of so-called contrast dye absorbed by
tumor tissue. The dye is injected into patients before their MRI scan to
enhance image production. Researchers say live tissue will absorb more
dye than dead tissue, affecting image brightness, which can also be
measured for size and intensity.

"Our high-precision, 3-D images of tumors provide better information to
patients about whether chemoembolization has started to kill their
tumors so that physicians can make more well-informed treatment
recommendations," says Johns Hopkins interventional radiologist Jean-
Francois Geschwind, M.D., the senior investigator on the studies.

Geschwind, a professor in the Russell H. Morgan Department of
Radiology at the Johns Hopkins University School of Medicine and its
Kimmel Cancer Center, says that knowing the true extent of a tumor's
response to chemoembolization is particularly important for patients
with moderate to advanced stages of the disease, whose liver tumors
might initially be too large or too numerous to surgically remove.

In the first study, researchers compared the standard imaging method
and the newly developed technology in 17 Baltimore men and women
with advanced liver cancer. All were treated with surgery or liver
transplantation after chemoembolization. The research team used
existing MR analysis techniques, as well as the new 3-D method to
compare the radiologists' analyses with pathologic review of tumor
samples after therapy and surgical removal. The error margin of the new
3-D image analysis, they say, was low (at up to 10 percent) when
predicting the amount of dead tumor tissue found by pathologists
whereas the standard, 2-D method deviated by as much as 40 percent
from actual values.

In a series of additional studies, Geschwind and his team used the
standard and new imaging techniques to analyze the MRI scans of more
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than 300 liver tumors in some 123 other men and women, also from the
Baltimore region. All patients were treated at The Johns Hopkins
Hospital between 2003 and 2012, and each received pre- and post-
chemoembolization MRI scans to assess the effects of therapy on the
tumors.

Using the new 3-D method method, Geschwind's team found that
patients who responded well to therapy lived 19 months longer (an
average of 42 months) than patients who did not respond well (average
23 month survival). Standard methods showed slightly less difference in
survival (average 18 months longer) between patients who responded to
therapy and those who did not respond.

Geschwind says the 3-D technology's improved accuracy removes a lot
of the guesswork that now goes into evaluating treatment outcomes. The
new assessment takes seconds to perform, he adds, so radiologists can
provide faster, almost instantaneous treatment advice.

Geschwind and his team plan further software refinements to the new
approach before training more physicians to use it. He also has plans to
study how it can affect treatment decisions, and whether these therapy
choices help people live longer.

The software used in the MRI scans was developed at Johns Hopkins and
at Philips Research North America, in Briarcliff Manor, N.Y. Philips,
whose parent company is based in the Netherlands, manufactures some
of the MRI devices used in the study.

Liver cancer kills nearly 20,000 Americans each year, and is much more
prevalent outside the United States, where it is among the top-three
causes of cancer death in the world. Experts cite the rising numbers of
hepatitis C infections, which cause chronic liver inflammation and are a
leading risk factor for liver cancer.
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  More information: SIR abstracts: 

1830145 Quantitative 3-D Volumetric Assessment of Tumor Response
after Intra-arterial Therapy of Colorectal Cancer Metastases to the Liver
- a new surrogate marker for survival;
Scientific Session TACE IV, Wednesday 3/26 - 1:39 PM - 1:48 PM,
Room 16 A

1859360 Uveal Melanoma Metastatic to the Liver: the Role of
Quantitative and Functional MR Imaging in the Assessment of Early
Tumor Response after TACE;
Scientific Session TACE I, Sunday 3/23 - 2:42 PM - Room 16 A

1831150 Radio-pathological correlation of 3-D-quantitative contrast-
enhanced and functional MRI in HCC patients after TACE- do we see
what we treat?
Scientific Session TACE II, Monday 3/24 - 9:03-9:12 AM - Room 16 A

RSNA abstract:

SSSC16-07 Volumetric Tumor assessment Predicts Survival in Patients
Treated with Transarterial Chemoembolization for Hepatocellular
Carcinoma
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