
Clinical input can be key when 
interpreting head, neck cancer scans
Study suggests unnecessary biopsies can be greatly reduced

There is new evidence that a multidisciplinary approach to interpret-
ing positron emission tomography/CT (PET/CT) scans can go a
long ways toward eliminating unnecessary biopsies in patients with

head and neck cancers. That’s the gist of findings presented at the recent
International Conference on Head and Neck Cancer.

The research, lead by Mark Varvares, MD, chair of otolaryngology —
head and neck surgery at Saint Louis (MO) University, is significant
because biopsies are particularly troublesome in patients with head and
neck cancers. Clinicians have to be extremely careful with needle place-
ment, and there is always the risk that such procedures inadvertently will
cause the cancer to spread. Consequently, improving the accuracy of
PET/CT scans can pay important dividends, Varvares emphasizes. 

“These biopsies have to be done under general anesthesia, there are
risks to the airway when you take head and neck cancer patients who have
been treated with radiation therapy in for a  biopsy, and there is a risk of
developing radionecrosis in a patient who has had previous high dose
radiotherapy,” he says. “A biopsy could set up a non-healing situation that
could actually lead to severe injury to the organ, requiring even something
as drastic as a laryngectomy.”  

Varvares suggests that unnecessary biopsies can be significantly
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New research suggests that when the treating physician and the nuclear
physician work together to evaluate the PET/CT scans of head and neck can-
cer patients, they can substantially reduce unnecessary biopsies.
• An analysis of 180 patients revealed that the false positive rate was reduced
from 50% in cases in which the treating physician had no input to 11%, and
the false negative rate was cut in half to 3%.
• Tumor boards are one way to facilitate multidisciplinary interaction, but
other mechanisms might be needed in community settings. 
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reduced simply by ensuring that the treating
physician and the nuclear physician have an
opportunity to review the patient’s PET/CT scan,
preferably at the same time, so that important
clinical information is taken into account in their
interpretation of the scan. His recommendation is
based on analysis of 180 head and neck cancer
patients who underwent PET/CT scans before
and after treatment. 

Investigators compared the incidence of false-
positive findings of the PET/CT scans when they

were evaluated by just a nuclear physician versus
evaluation by a nuclear physician and a treating
physician. Without input from the treating physi-
cian, the PET/CT scans produced a false positive
rate of 50% and a false negative rate of 6%.
However, when the treating physician and the
nuclear physician evaluated the scans, the false-
positive rate dropped to 11%, and the false-nega-
tive rate dropped to 3%.

“The way we validated our clinical impression
in the vast majority of these patients is that we
had subsequent scans done on the patients who
had false-positives, but a negative clinical exam,”
says Varvares. “On the subsequent scans, either
the uptake on PET went away completely, or it
diminished over time with serial scans, pointing
to it being an inflammatory process [rather] than
disease progression.”

Tumor boards facilitate interaction

Some medical centers already have formalized
processes that are designed to promote the type
of multidisciplinary interaction that Varvares
describes. Consider David Townsend, PhD, who
was involved with the development of the first
PET/CT system and is the director of the molecu-
lar imaging and translational research program at
the University of Tennessee Graduate School of
Medicine in Knoxville. Townsend attends a head
and neck tumor board on the third Monday 
of every month, where PET/CT scans are
reviewed and cases are discussed with input
from radiology, nuclear medicine, surgery, and
pathology. 

“If, in reviewing the PET/CT scan, there is
some anomaly, and it turns out that the patient
has some infectious condition or something that
the nuclear medicine person might not know
about, this will come out in the discussion,” notes
Townsend. “There is some ambiguity in reading
these studies, and that clinical input, or even the
surgeon’s input if he has performed surgery, can
be helpful in reading the PET/CT.”

While most academic medical centers have
these types of multidisciplinary discussions,
they are not commonplace or, in some cases,
even practical in community settings. However,
Varvares maintains that physicians should
make time for this kind of consultation. “If we
can truly improve accuracy, then it is worth
doing. It all has to do with where you practice
and how you practice,” he says. “It only takes a
few minutes to look at a PET/CT scan.” ■
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PET/CT: Several barriers
impede larger-scale use

The need for more data and research is just one
of the barriers to larger-scale use of positron

emission tomography/CT (PET/CT). Another
issue is availability of resources. 

The first commercial PET/CT systems began to
appear in 2001, and the technology took off
rapidly, but there are still only slightly more than
3,000 PET/CT systems in operation in the United
States, according to David Townsend, PhD, who
was involved with the development of the first
PET/CT system and is the director of the molecu-
lar imaging and translational research program at
the University of Tennessee Graduate School of
Medicine in Knoxville. 

“Last year there were something like 1.7 mil-
lion PET/CT scans performed, whereas there
were 20 million to 30 million CT scans done,”
Townsend says. “Certainly, there are still places
where access to the technology is difficult, and it
is not easy to get a PET/CT, so patients tend to be
sent for CT.” 

However, he suggests that a bigger issue might
simply be a lack of education about the benefits
of PET/CT among physicians. “There is almost a
knee-jerk reaction [to order a CT] because CT has
been around since 1972,” says Townsend. He
notes that head and neck cancer patients often
will be referred for a CT scan and then for a
PET/CT when the physicians find that they need
more information. In many of these cases,
patients simply could have had PET/CT in the
first place, adds Townsend, noting that most
major medical institutions now go straight to
PET/CT in these cases.

Financial matters also clearly figure into uti-
lization of PET/CT, according to Daniel Mollura,
MD, a fellow in the Division of Nuclear
Medicine, Department of Radiology, at Johns
Hopkins University School of Medicine in
Baltimore, MD. “There is a high cost associated
with starting a PET/CT service in a medical cen-
ter, so dropping reimbursements would make it
more difficult for imaging centers to build the
service,” he says.

Despite these roadblocks, however, Mollura
believes that additional research likely will drive
increased utilization of PET/CT. “As more data is
discovered, more oncologists may change their
management patterns, which includes the choice

of imaging modality for monitoring,” he says.  ■

PET/CT tops detecting
secondary cancers
Replacement for traditional head, neck cancer tests?

Secondary cancers occur in 5-10% of patients
with head and neck cancer, but there has been

no industry standard for identifying such can-
cers. Consequently, many centers use numerous
tests including ultrasound, X-rays, CT, and blood
work to uncover secondary disease. However,
new research by Michael Odell, MD, assistant
professor of otolaryngology at Saint Louis (MO)
University School of Medicine, suggests that
positron emission tomography/CT can single-
handedly do at least as good a job as all the other
traditional tests put together. And the employ-
ment of just a single test, as opposed to many dif-
ferent procedures, can save valuable time as well.

“All the traditional tests have been shown at
one point or another to not be perfect, so what we
were hoping to do was show that at the very
worst, this single modality was equal to all of the
varying protocols that are being used elsewhere,”
explains Odell. To make this determination,
investigators reviewed the PET/CT scans of 77
patients and found that four of the patients had
secondary cancers. The rate of detection deliv-
ered by the PET/CT scans was 7%, which is in
line with results from previous studies where the
detection rate has ranged from 5% to 10%,
according to researchers. They presented their
findings at the recent International Conference on
Head and Neck Cancer.

The results were not a surprise as PET/CT
brings attractive capabilities to the table, empha-
sizes Odell. “All the other techniques that have
been used previously rely on either testing the
function of an organ or taking a picture of an
organ, but now PET/CT actually does both
simultaneously,” says Odell, pointing out that
when a nodule appears on a PET/CT scan, clini-
cians can see whether it is functional or non-func-
tional. “If it is non-functional, it is non-issue, and
you don’t have to go chasing after it because it is
not likely to be malignant, so [PET/CT] has sim-
plified things to an extent,” he says.

While most of the major medical centers
already are using PET/CT as the image modality
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of choice to identify secondary cancers in head
and neck cancer patients, Odell acknowledges
that it will take time for the approach to become a
standard of care. However, he points out that
reimbursement for PET/CT is routine at this
point except in cases where PET/CT is being
used as a follow-up tool in patients who are in
remission. “In the absence of any clinical evi-
dence of recurrence, I am not sure that PET/CT is
a terribly high-yield tool,” says Odell. “However
when I suspect recurrence in someone, then at
that point, it is absolutely critical.”

Odell further points out that PET/CT should
clearly offer the same types of benefits to many
other types of cancer. “The bottom line is that
almost every cancer of importance that we know
of functions at a higher level than normal tissues,
and that is what a PET/CT scan is designed to
image.”  ■

PET/CT could save millions
in ID of transplant cases
Improved accuracy of PET/CT delivers dividends

Astudy out of Johns Hopkins Medical
Institutions provides new evidence that fluo-

rodeoxyglucose (FDG) — positron emission
tomography/CT (PET/CT) is not only more accu-
rate than CT, but it also could save the U.S. health

care system $150 million per year if it was used,
instead of CT, to identify which patients with
relapsed diffuse large B-cell lymphoma (DLBCL)
stand to benefit from stem cell transplants. 

The study, which was presented at the recent
Society of Nuclear Medicine conference, com-
pared the cost efficacy of FDG-PET/CT and CT in
DLBCL patients. Researchers found that PET/CT
is better at predicting the clinical outcomes of
stem cell transplants in these patients based on
patient-specific molecular features. 

“The main savings come from decreasing the
use of stem cell transplants because PET/CT bet-
ter identifies which patients are likely to clinically
benefit,” according to Daniel Mollura, MD, a 
fellow in the Division of Nuclear Medicine,
Department of Radiology, at  Johns Hopkins
University School of Medicine in Baltimore, MD.
Mollura was a co-investigator along with Yvette
Kasamon, MD, an assistant professor of medicine
and oncology, and Richard Wahl, MD, the direc-
tor of nuclear medicine/PET, both also at Johns
Hopkins University School of Medicine. 

The standard of care has been to use CT to 
evaluate transplant candidates by assessing the
response to chemotherapy based in changes in
lymph node size. However, as PET/CT comes into
more use, it’s being used to assess response to ther-
apy, not based on lymph node size criteria, but
rather on whether there are abnormal signals that
represent lymphoma cells with hyper-metabolic
activity. “A small lymph node may be seen as nor-
mal on CT, but PET/CT measures the amount of
labeled sugar or FDG uptake and visualizes
whether the cells are behaving abnormally, so a
small lymph node containing abnormal cells will
appear bright on a PET scan and stand out from
the rest of the surrounding normal tissue,” says
Mollura. “The effect of PET/CT is that it increases
the sensitivity of detecting a cancer in comparison
to CT.”

To conduct their research, investigators collected
national immunological data on DLBCL patients
and financial data on the costs associated with
stem cell transplants at Johns Hopkins Medical
Institutions. Out of the nearly 19,000 DLBCL
patients analyzed, investigators found that about
half relapsed. Most of those patients (90%) were
considered candidates for stem cell transplants, if
their relapsed disease was sensitive to chemother-
apy. Investigators found that 60% of the relapsed
patients were chemo-sensitive according to CT, but
about 20% of that group proved to be chemo-
refractory on FDG-PET/CT scans. 
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A new economic analysis suggests that the
United States health care system could save
$150 million per year if positron emission tomog-
raphy/CT (PET/CT), rather than CT alone, was
used to evaluate which patients with relapsed dif-
fuse large B-cell lymphoma stand to benefit from
stem cell transplants.
* More than 1,000 stem cell transplants, at a cost
of $150,000 per transplant, are carried out in
these patients each year that are not beneficial
because of CT-based risk stratification.
* The study suggests that while PET/CT is slightly
more expensive that CT, it could substantially
improve accuracy and efficiency with regard to
these patients.
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Based on their analysis, investigators conclude
that more than 1,000 stem cell transplants, at a cost
of about $150,000 per transplant, are conducted
every year that will not be beneficial because of
CT-based risk-stratification that is less accurate
than FDG-PET/CT. While CT is slightly less
expensive to perform than PET/CT ($1,200 versus
$1,400), the authors emphasize that the improved
accuracy of PET/CT offers considerable savings. 

“There is ongoing debate about how the
United States health care system must trim
expenditures. However, legislatures frequently
focus on cutting costs without addressing the
need to increase efficiency and the quality of
health care,” says Mollura. “It was important to
demonstrate how medical imaging might
improve efficiency by changing the use of health
care resources to achieve better outcomes.”  ■

AML patients: New way to
gauge treatment response
Potential exists to adjust treatment strategy early 

Preliminary findings suggest that positron
emission tomography/CT (PET/CT), using

the radiotracer fluoro-L-thymidine (FLT), might
be able to quickly show whether chemotherapy is
working in patients with acute myelogenous
leukemia (AML). This is according to investiga-
tors from the University of Wisconsin (UW) in
Madison, who presented their research at the
recent annual meeting of the American
Association of Physicists in Medicine (AAPM). 

The research team was lead by Robert Jeraj,
PhD, an assistant professor in the departments of
medical physics, human oncology, and biomedi-
cal engineering at UW, and Mark Juckett, MD, an
attending physician in UW’s bone marrow trans-
plant program and director of UW’s stem cell
processing laboratory. 

They looked at the value of using FLT-PET/CT
in six patients with AML, and they found that
could determine treatment response as early as
one day after the beginning of chemotherapy
treatment. The approach could have profound
implications, according to researchers, given that
AML patients typically go through an entire
week of chemotherapy before learning whether
their treatment was effective.

Currently, treatment response typically is

determined through use of a bone marrow biopsy
within 10-15 days of the initiation of treatment,
according to Jeraj. Another bone marrow biopsy
around day 30 then is used to determine whether
the patient is in remission. However, the long
wait for such information is clearly not ideal, and
researchers point out that bone marrow biopsy is
a relatively weak predictor of treatment response. 

Since FLT is a marker for cellular proliferation,
however, researchers report that they were able to
determine that chemotherapy was working when
the bone marrow appeared dark on the PET scan,
indicating that treatment was resulting in suc-
cessful bone marrow ablation. Alternatively, in
patients who were not responding to treatment,
the FLT would result in brightness and non-con-
formity on the PET scans, indicating that there
was some bone marrow activity present. 

While the study was small, clinicians are
excited about the potential for a new approach
that could enable them to alter treatment that is
not working at a very early stage. “The response
has been extremely enthusiastic and encouraging,
which is not surprising given the powerful
results and strong potential benefits,” says Jeraj.
Researchers are planning to test the approach in a
large, multi-center clinical trial, although the
details have not yet been worked out.  ■

CTC study questions 
new recommendations 
Experts disagree on implications of findings

Anew study calls into question some of the
recommendations put forth in new guide-

lines issued by the American Cancer Society, the
US Multi-Society Task Force on Colorectal
Cancer, and the American College of Radiology
(ACR), regarding CT colonography (CTC),1 but
there remains considerable disagreement about
the implications of the findings. 

The study, by Douglas Rex, MD, FASGE, a
professor of medicine at Indiana University School
of Medicine and director of endoscopy at Indiana
University Hospital, both in Indianapolis, looked
at two of the document’s recommendations: 

• that polyps smaller than 5mms in size not be
reported on CTC; 

• that patients with 1-2 polyps, between 6 mm
and 9 mm in size, can have a repeat CTC in three
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years rather that prompt polypectomy.
Rex, who is one of the co-authors of the guide-

lines, applied these recommendations to an endo-
scopic database of information regarding more
than 10,000 polyps that had been removed and
processed over five years. He concluded that if
CTC and the ACR guidelines had been used
rather than colonoscopy in these patients, then
29% of all patients and 30% of those patients over
age 30 with high-risk adenoma findings would
have been interpreted as normal. 

“The definitions that I used for ‘high risk’ are
not based just on adenomas; they are based on
what is called `high-risk adenoma findings’: the
presence of three or more small adenomas or
three or more adenomas of any size,” explains
Rex. “In our post-polypectomy studies, that has
been the most consistent predictor that within the
next few years a person is going to present with
an advanced adenoma.” Other high-risk findings,
according to current post-polypectomy surveil-
lance guidelines, include any adenoma that is 1
cm or larger, or any adenoma with high-grade
dysplasia or villous elements. 

Questions remain

However, Perry J. Pickhardt, MD, an associ-
ate professor of radiology at the University of
Wisconsin Medical School in Madison and also

a co-author of  the guidelines, suggests that
Rex’s findings are driven by the false premise
that three or more diminutive adenomas (5mm
and smaller) are, in fact, a high-risk finding.
Such a premise, he says, turns the logic of col-
orectal cancer screening upside down. 

“CTC seems to be slightly more sensitive [than
colonoscopy] for clinically relevant lesions, par-
ticularly the all-important large polyps,”
Pickhardt says.

However, Rex also is concerned about the
ACR’s contention that patients don’t necessarily
need to know if they have three or more smaller
polyps. “I am not sure it is even ethical not to tell
the patient, “he says. “If you see several polyps
that you think are definitely there, even if they
are small, I think the patient at least deserves to
know that and to not have the study reported as
normal.” 

Further, Rex is uncomfortable with ACR’s posi-
tion that a patient who has 1-2 polyps that are 6
mm to 9 mm in size can simply have a repeat
CTC in three years. “I would rather those patients
be offered colonoscopy and polypectomy to have
those polyps removed,” he says. 

Rex acknowledges that not much is known at
this point about the natural history of small ade-
nomas. However, Pickhardt indicates that he is
involved with just such a study that is under way.
“It will likely show that small polyps are com-
pletely benign and need not be aggressively pur-
sued with invasive tests,” he says. (For more
information on new CTC guidelines, see
“Cancer guidelines add CTC as an alternative,”
Healthcare Imaging Update, June 2008, p. 33.)

Reference

1. Levin B, Lieberman D, McFarland B, et al. Screening
and surveillance for the early detection of colorectal cancer
and adenomatous polyps, 2008: a joint guideline from the
American Cancer Society, the US Multi-Society Task Force
on Colorectal Cancer, and the American College of
Radiology. CA A Cancer Journal for Clinicians 2008; 58:130-
160.  ■

Low rates still a concern
for colorectal screening

While there is some improvement in colorec-
tal cancer screening rates since 2000, still
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New recommendations on CT colonography
(CTC) might not adequately address the risk from
small adenomas, according to a new study.
However, experts disagree about the 
implications.
* Applying the new guidelines to a database on
more than 10,000 polyps that were removed, the
lead researcher reports that that if CTC were
used according to the new guidelines rather than
colonoscopy, then 29% of all patients and 30% of
those patients over age 30 with high-risk ade-
noma findings would have been interpreted as
normal. 
* Other experts contend that smaller adenomas
do not represent high-risk findings.
* New studies under way could resolve whether
smaller polyps present any increased risk.
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only about half of men and women over age 50
received the recommended screening tests in
2005, according to a report in the July 2008 
issue of Cancer Epidemiology, Biomarkers, and
Prevention.1

Based on a National Health Interview Survey
involving more 30,000 participants, researchers
from the Centers for Disease Control and
Prevention (CDC) conclude that one of the main
contributing factors is lack of insurance coverage.
The report points out that the rate of colorectal
screening among people without coverage was
only 24.1% compared to more than 50% among
people with health insurance. Other factors that
impacted screening include:

• Education: Only 37% of people with less
than a high school education were screened ver-
sus 60.7% of college graduates.

• Income: 37.4% of people earning less than
$20,000 per year in household income were
screened versus 58.5% of those earning at least
$75,000.

• Contact with a health care provider: 19.5%
of patients who not visited with a physician in
the past year were screened versus 52.5% who
had seen their physician at least twice in the pre-
vious year.

Colorectal cancer screening rates have improved
since 2000, when data suggest that only 43% of
interview participants reported that they under-
went screening. However, the relatively low
screening rates are still a concern because screening
has been shown to significantly reduce mortality
from colon cancer, says the lead author of the
report, Jean Shapiro, PhD, an epidemiologist at the
CDC. Shapiro points out that colon cancer is the
second leading cancer killer, behind only lung can-
cer, in the United States.

CT colonography (CTC) only recently has
been recommended2 along with colonoscopy as
a valid colorectal screening procedure, and it is
not yet clear whether the recommendation will
have a positive impact on screening rates.
According to Perry J. Pickhardt, MD, an associ-
ate professor of radiology at the University of
Wisconsin Medical School in Madison, “A
national impact will probably take time, and
won’t occur until reimbursement from third-
party payers is seen at the national level, [proba-
bly] in 6-12 months.” Pickhardt is also a co-author
of new guidelines on colorectal screening issued
by the American Cancer Society, the US Multi-
Society Task Force on Colorectal Cancer, and the
American College of Radiology (ACR).2

References

1. Shapiro J, Seeff L, Thompson T, et al. Colorectal cancer
test use from the 2005 National Health Interview Survey.
Cancer Epidemiology, Biomarkers, and Prevention 2008; 17:1,623-
1,630.

2. Levin B, Lieberman D, McFarland B, et al. Screening
and surveillance for the early detection of colorectal cancer
and adenomatous polyps, 2008: a joint guideline from the
American Cancer Society, The US Multi-Society Task Force
on Colorectal Cancer, and the American College of
Radiology. CA A Cancer Journal for Clinicians 2008; 58:130-
160.  ■

Debate: Heel ultrasound to
assess density, fracture
Does it bring new value to the table?

Anew multicenter study suggests that a sim-
ple ultrasound exam of the heel might be

able to indicate whether a woman is at risk for an
osteoporotic-related fracture.1 And investigators
believe the test may be a good way to select
women for more extensive bone density testing
through dual-energy X-ray absorpitometry
(DEXA).

In the three-year study, more than 6,000
women between age 70 and 85 were screened
with heel-bone quantitative ultrasound (QUS), a
diagnostic test that was used to calculate the bone
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New research suggests that when used with clini-
cal risk factors, quantitative heel ultrasound can
identify patients at risk for an osteoporotic-related
fracture, but some experts question whether the
approach offers benefits over dual-energy X-ray
absorpitometry (DEXA) technology.
• In 6,000 women, the ultrasound exam, and an
assessment of clinical risk factors, predicted frac-
ture risk over the next 32 months with a reason-
able degree of accuracy.
• The ultrasound exam could by done by primary
care clinicians in a routine office setting, but
some experts believe that the wide availability of
DEXA technology make DEXA the better choice
in most settings.
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stiffness index, an indicator of bone strength at
the heel. Investigators then used this index along
with risk factors such as recent falls, age, and his-
tory of fractures to develop a prediction rule to
estimate fracture risk. 

The results showed that roughly a quarter of
the women were at lower risk and three-quarters
were at an elevated risk of a fracture. A repeated
series of follow-up questionnaires sent to the
women at six-month intervals over 32 months
showed that slightly more than 6% of the women
in the higher risk group developed a fracture,
while only 1.8% of women in the lower-risk
group suffered a facture.1

Investigators conclude that these results show
that QUS, when used in conjunction with clinical
factors, is not only effective at identifying women
at risk of fractures who should receive further
evaluation, it also is effective at identifying those
women who don’t need further evaluation.
Nonetheless, some experts question the exam’s
value where DEXA technology is widely available. 

Exam is simple and inexpensive

The benefits of the approach are that the exam
can be inexpensively carried out by physicians
and nurse practitioners with a simple, hand-held
ultrasound device in a routine office visit, and
there is no ionizing radiation involved, says Idris
Guessous, ND, the lead author of the study and a
senior research fellow in the Department of
Internal Medicine at Lausanne (Switzerland)
University Hospital. Further, he emphasizes that
the assessment combines bone status and clinical
risk factors that have previously been shown to
independently predict the risk of osteoporotic
fracture. 

“A prediction rule that uses heel quantitative
ultrasound…would certainly be easier to adapt to
the growing demand for osteoporosis manage-
ment in the next decades,” says Guessous. In
addition, he stresses that unlike DEXA, QUS can
be used not only to evaluate bone density, but
also bone quality. However, not all experts agree
that this application has been proven. Felicia
Cosman, MD, clinical director of the National
Osteoporosis Foundation and a professor of clini-
cal medicine at Columbia University in New York
City, says, “That is very controversial, and we
have really never been able to show there is really
something additive from the ultrasound exam
beyond the bone density measurement.”

In addition, while Cosman sees some value in

QUS for patients who do not have access to
DEXA technology, she does not see much benefit
in using the exam in areas where DEXA is widely
available. “I think, in general, if people have
access to DEXA tests of the hip and the spine,
they are much better off getting those tests
because the hip bone density measurement is the
one that has been shown to be the most predic-
tive of fracture risk – both in the hip, which is the
most important site of osteoporosis-related frac-
ture, as well as throughout the rest of the skele-
ton,” says Cosman. “The spine, I think, takes a
close second place, particularly for younger indi-
viduals where sometimes you see bone loss in the
spine earlier than you might see it in the hip.” 

It is also unclear whether front-line clinicians,
such as internal medicine physicians and nurse
practitioners, would welcome an additional test.
“Adding anything to the office is difficult,” says
Cosman. However, she acknowledges that for
primary care clinicians who want to offer bone
density exams, QUS offers a practical way to do
that. 

In fact, Guessous is hoping to better define the
effectiveness of the prediction rule in the clinical
setting and to assess its validity in non-Caucasian
women. “Osteoporosis is a major public health
issue, and it is expected to increase in association
with the worldwide aging of the population,” he
says. “The development of strategies to better
identify women who need treatment, and those
who do not need treatment, is crucial.”
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New approach: Tumor
response in cancer patients
Method measures tumors’ oxygenation levels

It can be frustrating, and even heart-breaking, to
find out that a lengthy course of treatment was

not effective. This statement is particularly rele-
vant for fast-growing diseases such as cervical
cancer. For that reason, researchers at Ohio State
University (OSU) in Columbus are excited about
a new approach they have developed that can
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predict the outcome of radiotherapy and
chemotherapy early on in cervical cancer patients. 

The approach, which involves the use of serial
blood tests and magnetic resonance imaging
(MRI) to measure the oxygenation of tumors, was
developed by Nina Mayr, MD, the principal
investigator on the study, and a professor of radi-
ation medicine at OSU’s James Cancer Hospital
and Solove Institute in Columbus, and her hus-
band, William T.C. Yuh, MD, MSEE, a professor
of radiology at OSU. “I was prompted to do this
by seeing how hopeless and dismal the outcome
was in those patients who had tumor recurrence
after they completed cancer therapy,” says Mayr.
“I was hoping to find a means to improve the
prediction of outcomes so that we may change
therapy strategy at a time point when it is more
likely to be effective.”

In findings presented at the recent annual
meeting of the American Association of Physicists
in Medicine (AAPM), investigators reported on
their observations using the new technique in 88
cervical cancer patients who underwent radio-
therapy and chemotherapy. Weekly blood tests of
the participants began prior to treatment, and
MRI scans were conducted before radiation treat-
ment, during radiation at 2-3 weeks and 4-5
weeks, and at 1-2 months following treatment. In
addition, cancer recurrence rates were tracked for
up to nine years. Jian Wang, PhD, a lead investiga-
tor on the study and director of the radiation
response modeling program at the Solove Research
Institute, says, “We found that hemoglobin levels

and tumor MRI perfusion measured at two weeks
into treatment is optimal for tumor oxygenation
evaluation and is, therefore, the best predictor of
treatment outcome.”

Next target: lung cancer

By determining the amount of oxygen in a cell,
investigators gain critical insight about the cell’s
ability to repair radiation damage, says Wang,
noting that when the oxygen level is low, tumor
recurrence is more likely.

“If at an early stage of treatment we can iden-
tify patients with cervical cancer at great risk of
local tumor recurrence, we have options and
opportunities to adopt more aggressive therapy
intervention such as surgical resection, dose esca-
lation, high-dose-rate brachytherapy, or chemo/
radiation therapy,” Wang says.

Wang indicates that additional patients are
being recruited to participate in the study and
that investigators hope to further improve the
accuracy of the technique. In addition, Mayr
reports that John Grecula, MD, a radiation oncol-
ogist at James Cancer Hospital in Columbus, OH,
and an associate professor at OSU, is engaged in
a study funded by the National Institutes of
Health to test the efficacy of the approach as a
predictor of tumor response in lung cancer. “To
bring this widely into patient care, it will be nec-
essary to change peoples’ minds on the use of
tumor imaging and how it can be integrated into
therapy,” says Mayr. “We are currently working
on bringing this technique into clinical practice in
academic as well as community centers.”  ■

Breast cancer patients fail
to complete radiotherapy
Researchers: Clinicians can make a difference

Adherence to therapy is critical to preventing
recurrence in breast cancer patients, but new

findings suggest that as many as 13% of women
fail to complete the recommended course of radi-
ation following breast cancer surgery.1

The data are based on an analysis of the
records of more than 24,000 women over age 66
who were diagnosed with breast cancer between
1992 and 2002. Investigators found that following
surgery, 87% of the group completed their radia-

Investigators at Ohio State University have devel-
oped an MRI-based technique that gives clini-
cians an early cue as to whether radiotherapy
and chemotherapy are working in cervical cancer
patients.
• The approach works by using blood tests and
MRI perfusion to measure oxygenation levels in
tumors.
• In a study of 88 cervical cancer patients, investi-
gators have determined that the best time to
assess potential outcomes is two weeks into
treatment.
• Developers believe the approach might work
with other cancers as well, and a study of the
technique in lung cancer patients is under way.
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tion therapy. The remaining women discontinued
their therapy early, and it is not entirely clear why. 

“When we looked at different factors that
could have influenced radiotherapy completion,
there were several [possibilities] that we discov-
ered,” explains Tomasz Srokowski, MD, a fellow
at the University of Texas, MD Anderson Cancer
Center in Houston, TX, and the lead author of the
research. For example, researchers saw a connec-
tion between mastectomy and a failure to com-
plete radiotherapy, which led the researchers to
suspect that women and their physicians might
not think that completing radiotherapy treat-
ments following mastectomy is particularly cru-
cial, says Srokowski.

Researchers also observed that women who are
admitted to the hospital, perhaps for an acute ill-
ness, are less likely to complete therapy. And race
appears to have an impact as well. The researchers
found that 16% of black women failed to complete
therapy, whereas just 12% of white women failed
to complete their treatment. The reasons for this
discrepancy are not entirely clear, as socioeco-
nomic factors such as income and education level
did not explain the gap. 

Added support can help

Srokowski indicates that more research is
needed to pinpoint the specific reasons why
women fail to complete their radiation therapy,
but he emphasizes that clinicians can make a dif-
ference in this area.

“I think it is very important to emphasize to
patients that completion of therapy is important, as
we demonstrated that people who complete ther-
apy have a lower risk of recurrence,” Srokowski

says. He also emphasizes that appropriate support
needs to be provided to assist patients with the side
effects of therapy. In some cases, social services can
help with issues such as transportation.

There was some positive news in the findings.
Researchers discovered that women who were
diagnosed and underwent surgery in the later
years of the study were more likely to complete
their recommended course of radiation than
women who were diagnosed and treated earlier.
The reasons for this improvement are unclear, but
researchers speculate that it may have to do with
improved knowledge on the importance of radio-
therapy as well as improvements in radiotherapy
that have made the treatment easier to tolerate.

Reference

1. Srokowski T, Fang S, Zhigang D, et al. Completion of
adjuvant radiation therapy among women with breast can-
cer. Cancer 2008; 113:22-29. ■

SPECT-CT system shows
promise in breast imaging
May boost accuracy without compression discomfort

Researchers at Durham, NC-based Duke
University Medical Center have developed a

hybrid imager that could improve detection of
breast cancer while also relieving the discomfort
associated with traditional breast screening
exams such as mammography. 

The system, which was developed by Martin
Tornai, PhD, an associate professor of radiology
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While most breast cancer patients adhere to their
recommended course of radiotherapy following
surgery, researchers find that 13% fail to com-
plete treatment.
* Clinicians and patients might believe that radio-
therapy is less important in the case of mastec-
tomy as opposed to breast-conserving treatment.
* Race also appears to play a role as more black
women (16%) fail to complete radiation treatment
than white women (12%), although the reasons
for this disparity are unclear.
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Researchers at Duke University Medical Center
have developed a hybrid imaging system that that
uses single-proton emission CT (SPECT) and CT
to produce three-dimensional images of the
breast without the need for breast compression.
* Observer studies suggest that SPECT-CT offers
multiple advantages in terms of cancer detection
and comfort.
* Developers indicate the system also shows
potential for use in gauging treatment response.
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and biomedical engineering at Duke University
Medical Center, and colleagues, enables patients to
lie prone while single-proton emission CT (SPECT)
and computed tomography (CT) scans are taken of
the breast, producing three-dimensional images. 

One advantage of the approach is that the
breast does not need to be compressed, so there is
no pain associated with the exam. In addition,
early observer studies suggest that the technique
might offer some distinct advantages over mam-
mography in cancer detection.1 “What we found
was that our system is statistically significantly bet-
ter than standard digital X-ray mammography at
detecting small lesions in environments that con-
tain lots of structural components, like the connec-
tive glandular tissue that is ever present in all
breasts,” explains Tornai. “Also, our system could
reliably see objects that were 4 mm in diameter,
while mammography had a tougher time, only
reliably seeing objects about 1cm in diameter.” 

Because radiotracers are used with dedicated
breast SPECT imaging, Tornai sees the technique
ultimately being used primarily for women at
high risk of developing breast cancer and those
for whom another screening modality has pro-
duced an indeterminate result. However, he also
sees great potential in using the technique to
gauge treatment response. 

“If a woman is already slated to go for
chemotherapy or radiotherapy and/or surgery,
the SPECT-CT system could be used to monitor
her progress,” says Tornai, noting that chemical
changes occur long before physical changes due
to the effect of treatments. “If we can measure
those changes in breast signals due to the effect of
treatment, as nuclear medicine-based SPECT can
do, then it can be determined if the woman is
responding to that particular course of therapy.”
Tornai stresses that this kind of information can
save valuable time, anguish, toxicity, and money. 

(Editor’s note: Tornai and his research colleagues
have established a company, ZumaTek, to commercial-
ize the SPECT-CT system that they have developed.

More information about the venture is available at
www.zumatek.com.) 
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Endoscopy document
defines role of imaging

With the rapidly increasing number of weight-
loss surgeries performed in the United

States, the American Society for Gastrointestinal
Endoscopy (ASGE), based in Oak Brook, IL, has
unveiled new guidelines on the practice of
endoscopy in preoperative and postoperative
bariatric surgery patients. The recommendations
have implications for imaging professionals. 

The guidelines, which appear in the July issue
of GIE: Gastrointestinal Endoscopy, point out that
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■ When to consider
accelerated partial breast
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■ MR v. MDCT in evaluating
cardiovascular disease

■ Debate over iodinated
contrast material and kidney
damage

■ Imaging techniques in
forefront for detecting
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CNE objectives

To earn continuing education (CNE) credit for 
subscribing to Healthcare Imaging Update, CNE

participants should be able to:
■ Identify clinical or scientific issues related to

development and provisions of diagnostic imag-
ing and other radiology services. 

■ Describe how those issues affect service deliv-
ery and the benefits or problems created in
patient care. 

■ Integrate practical solutions to problems and
information into daily practices, according to
advice from nationally recognized radiology
experts ■



when endoscopy is being considered for a patient
who has undergone bariatric surgery, the endo-
scopist should review any pre-procedural imag-
ing studies so that they can better understand the
expected anatomy of the patient.

Further, given that endoscopic retrograde cholan-
giopancreatography (ERCP) is difficult in patients
who have undergone a Roux-en-Y gastrojejunal
bypass, a magnetic resonance cholangiopancreatog-
raphy (MRCP) should be performed whenever
other noninvasive imaging tests are inconclusive. 

The full guidelines, Role of Endoscopy in the
Bariatric Surgical Patient, are available at www.
asge.org/WorkArea/showcontent.aspx?id=
4628.  ■
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CNE instructions 

Nurses participate in this continuing education
program by reading the issue, using the pro-

vided references for further research, and studying
the questions at the end of the issue. Participants
should select what they believe to be the correct
answers, then refer to the list of correct answers to
test their knowledge. To clarify confusion surround-
ing any questions answered incorrectly, please
consult the source material. After completing this
semester's activity with the September issue, you
must complete the evaluation form provided in that
issue and return it in the reply envelope provided to
receive a credit letter.  ■

CNE questions
21. In many cases, positron emission tomogra-

phy/CT (PET/CT) scans can help clinicians
avoid the need for needle biopsies in head and
neck cancer patients. This is important
because:
A. Biopsies require general anesthesia. 
B. There are potential risks to the airway.
C. There is a risk of radionecrcosis in patients
who have had previous high-dose radiotherapy.
D. All of the above.

22. The best imaging test for identifying secondary
cancers in head and neck cancer patients is:
A. CT
B. Magnetic Resonance Imaging (MRI)
C. PET/CT
D. Ultrasound

23. Low colorectal cancer screening rates are a
particular concern of public health experts. New
findings suggest that only ____ of eligible
Americans undergo screening each year.
A. 60%
B. 50%
C. 35%
D. 20%

24. The most important site for gauging osteo-
porotic fracture risk is:
A. The spine
B. The hip
C. The heel
D. The wrist

Answers: 21.D; 22 C; 23. B; 24.B. 


