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Sparing Life and Limb 
(Continued from page 1) 

Alternatives to amputation 
For some time now, orthopedic 

surgical oncologists have been able to 
perform limb-salvage surgery using a 
variety of ingenious techniques and 
advanced prostheses that allow optimal 
function after removal of diseased bone. 
Depending on the size and location 
of the resulting defect, bone can be 
replaced by an endoprosthesis (an inter
nal prosthesis usually made of metal), 
an autograft (bone transplanted from 
another area), or less commonly, an 
allograft (bone from a cadaver). ''The 
technology behind prostheses for bones 
and joints is constantly improving," said 
Christopher Cannon, M.D., an orthope
dic surgeon who is assistant professor in 
the Department of Orthopaedic Oncol
ogy at The University of Texas M. D. 
Anderson Cancer Center. ''This trans
lates into better function for patients." 
-is the recipient of one of the
latest advances in such technology.

Special challenge: patients 
who are still growing 

Many bony tumors occur 
in the long bones of 
the arm or leg-
the humerus or 
femur-and 
advances in 
endoprosthe
ses have 
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allowed patients to keep their own 
limbs. In an adult, it's a matter of replac
ing the lost bone with a prosthesis suited 
to size and function. However, the most 
common tumors of the bone---osteosar
coma and Ewing sarcoma-frequently 
occur in children or adolescents who 
have not achieved full growth, and fre
quently these tumors occur in a loca
tion-the ends of long bones-that 
makes it impossible to spare the growth 
plate. According to Valerae Lewis, M.D., 
an orthopedic surgeon who is associate 
professor in and chief ad interim of the 
Department of Orthopaedic Oncology, 
in the past, even where a prosthesis 
could be put in place to spare the cur
rent limb, continued growth resulted 
in an unacceptable outcome: a dysfunc
tional growth discrepancy between 
the affected and unaffected limbs. In 
the case of a leg, this produced gait 
abnormalities that were obvious and 
untenable. Therefore, if a child had 
any significant growth left, amputation 
was the preferred treatment. 

More recently, surgeons have used a 
limb-sparing approach in these children 

wherein an endoprosthesis is placed 
and subsequently lengthened as 
the child grows by adding modu
lar increments. Each lengthening 
requires surgery, with the poten
tial for complications such as 

Dr. Lewis, associate professor in 
and chief ad interim of the Depart
ment of Orthopaedic OncoloRY , 
examines leg, 
which bears only a surgical scar 
on the knee as evidence of her 
bone resection. 

infection. With this approach, a child 
might have 8-20 additional surgeries 
before reaching full growth, at which 
time a more permanent prosthesis would 
be placed. 

Clearly, a prosthetic device that could 
accommodate growth was needed. For 
_, Dr.Lewis used just such a device: 
it is a prosthesis that expands without 
additional surgery. The Repiphysis she 
used has a locked spring mechanism 
that allows controlled expansion of the 
prosthesis using an external electromag
netic device. - has undergone two 
expansions so far. Expansion increments 
are between 1 and 2 cm, and expansions 
are done under general anesthesia. 
Eventually, expansion may be done as 
an outpatient procedure, but for the 
near term, - will be admitted to 
the hospital overnight. 

- mother,_, considers
herself fortunate to have found Dr. 
Lewis to treat her daughter. But for 
-to have received this procedure,
more than luck was involved. According
to Dr. Lewis, candidates for this proce
dure must be chosen carefully. "Any
expandable prosthesis is a large under
taking," she said, "not only for the
patient, but for the surgeon, the medical
oncologist, and the family." Success
requires dedication to an aggressive
rehabilitation program in the postopera
tive period (3-6 months of physical
therapy) and diligent follow-up. "Both
the patient and family must be commit
ted to the procedure and a relatively
long rehabilitation process," she said.
Lack of sufficient rehabilitation can
lead to flexion contractures and poor
functional results.

So, although this petite, ponytailed 
teen may be smiling 

and "texting" like 
all her friends, 

she has had to 
work at her 
recovery with 

a dedication 
not often 
demanded of 
someone her 
age, and her 
family also has 
made a consider-





By Dianne C. Witter

Razelle Kurzrock,
M.D., rigorously
evaluates the labora-
tory data behind any

new pharmaceutical agent she
considers moving into clinical
trials at M. D. Anderson
Cancer Center. As a physician,
she is cautious; as a scientist,
she’s a skeptic; she wants
unbiased, evidence-based
information. And that, to 
her own surprise, is how she
became interested in studying
curcumin—the primary 
ingredient of the curry spice
turmeric—as a possible 
anticancer agent in humans.

“Dr. Bharat Aggarwal, chief of 
the cytokine research laboratory in 
the Department of Experimental
Therapeutics, came to me and said, 
‘I want to show you some great results
we’ve gotten in the lab with an exciting
new agent,’” said Dr. Kurzrock. “But 
he wouldn’t tell me what the agent
was—he wanted me to see the data first.”

Dr. Kurzrock, professor in and 
chair ad interim of M. D. Anderson’s
Department of Investigational Cancer
Therapeutics (formerly the Phase I
Clinical Trials program), was impressed
with the data. “It was clear that this
agent was just as potent at killing tumor
cells in the lab as any experimental drug
I’d seen from pharmaceutical compa-
nies,” she said. When Dr. Aggarwal 
told her this active agent was curcumin,
she was intrigued and began designing 
a clinical study to test curcumin’s 
efficacy in humans. 

Shutting down the master switch
Curcumin’s anti-inflammatory prop-

erties have been valued in Eastern medi-
cine for centuries, but its specific mech-
anism of action has only recently been
identified. In 1995, Dr. Aggarwal and
colleagues demonstrated that curcumin
shuts down nuclear factor kappa B (NF-
κB), which is involved in the regulation
of inflammation and many other pro-
cesses. 

By blocking the activity of this “mas-
ter switch,” curcumin appears to interfere
with the cancer process at an early point,
impeding multiple routes of development:
reducing the inflammatory response,
inhibiting the proliferation of tumor cells,
inducing their self-destruction, and dis-
couraging the growth of blood vessels
feeding tumors. These effects can shrink
tumors and inhibit metastasis. Further-
more, shutting down NF-κB can enable
traditional chemotherapy drugs to destroy
cancer cells more effectively. 

Hundreds of laboratory studies by
Drs. Aggarwal and Kurzrock and others
have demonstrated that curcumin is 
biologically active against many types 
of cancer cells—melanoma, and breast, 
bladder, brain, pancreatic, and ovarian
carcinomas, to name just a few. “In 
the lab, we haven’t yet found a type 
of cancer it doesn’t show activity
against,” Dr. Aggarwal said.

While it’s a long road from lab to
clinic, Dr. Aggarwal sees promise in 
curcumin both as a possible preventive
agent and as a cancer treatment. As a
medicinal agent, its potential extends
far beyond cancer. Laboratory studies
have demonstrated curcumin’s promise
in a number of different diseases that are
also affected by inflammation, including
arthritis, inflammatory bowel disease,
Alzheimer’s disease, diabetes, cardiovas-
cular disease, autoimmune diseases, and
others. In light of these findings, the
number of clinical studies of curcumin
has grown substantially in the past few
years and continues to rise. 

Studying activity in cancer patients
The clinical research on curcumin 

in cancer is new but promising. Early
studies at M. D. Anderson and else-
where have shown curcumin to be well
tolerated and non-toxic at high oral
doses.

Dr. Kurzrock and colleagues recently
conducted a trial of curcumin in 49
patients with advanced pancreatic 
cancer, which is notoriously resistant 
to treatment. Two of those patients 
had clinically meaningful responses 
and remained stable for 8 months and
more than 22 months, respectively.
Another had a brief but dramatic
response (73% reduction in tumor size). 

“In advanced pancreatic cancer, 
the response rate to the Food and Drug
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Can a Common Spice B
Western science may be substantiating what Ea

that curcumin, the main ingredient of the curry sp

Dr. Aggarwal is conducting laboratory studies on t
of curcumin, which is the main ingredient of the cur
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When used as a second-line therapy
in previous studies, dasatinib had a high
level of activity in patients who devel-
oped resistance to imatinib, achieving a
40% response in these patients. On the
basis of these findings, the researchers
hypothesized that dasatinib would pro-
duce an earlier response if used first 
and initiated the current study to test
the drug’s efficacy as a first-line therapy
for CML. 

“In CML, earlier response correlates
with a better chance of being alive and
well long-term and less of a chance of
developing treatment resistance,” said
Dr. Cortes.

CML is caused by a genetic abnor-
mality known as the Philadelphia 
chromosome, which causes production
of a protein that sets off a chain reac-
tion resulting in rapid cell growth.
Dasatinib (BMS-354825), a multi-
target kinase inhibitor, blocks expression
of the protein.

So far, 35 CML patients are enrolled
in the dasatinib trial. The goal is to
enroll 100 patients, follow them for 
a longer period, and look for other
measures of molecular response.

“Eventually, there will be a more direct
approach, a randomized trial, to test
whether dasatinib does indeed work
better than standard therapy,” said 
Dr. Cortes.

To be eligible for the current trial,
patients must be age 16 years or older,
have a diagnosis of CML with no or
minimal prior therapy, have a good 
performance status, and have normal
organ function. For more information,
contact Dr. Cortes at 713-794-5783 
or askMDAnderson at 1-877-632-6789 
(or visit www.mdanderson.org). ●

Unknown Cancer Origin
May Be Determined 
Using Gene Assay

A soon-to-be commercially available
gene assay can help pinpoint the tissue
of origin for cancer of unknown prim-
ary site (CUP), researchers at M. D.
Anderson recently demonstrated. The
finding is significant because the advent
of targeted therapies and management
strategies focused on specific cancers
makes it increasingly important to
determine the molecular profiles of 
cancers that constitute the CUP 
syndrome, said Gauri Varadhachary,
M.D., lead author of the study. 

CUP, or metastatic disease that 
presents without a known primary
tumor, represents 3–5% of all cancers.
Exactly what makes the primary tumor
disappear or stay undetectable is not
well understood, and advances in imag-
ing have not significantly increased 
the chances of finding the site of 
origin, Dr. Varadhachary said. 

Using a 10-gene assay developed by
Veridex, the researchers prospectively
studied metastatic carcinoma tissue
samples taken from CUP patients. 
In the ongoing study, the team found
that the test predicted one of six target
cancer types in 60% of the 36 patient
samples. Preliminary results were pre-
sented at the 2007 meeting of the
American Society of Clinical Oncology
in June. 

This is believed to be the first assay
of its kind evaluated prospectively 
in only CUP patients, said Dr.
Varadhachary, associate professor in the
Department of Gastrointestinal Medical
Oncology. It is challenging to conduct
such studies to determine tissue of ori-
gin in CUP because by definition there
is no primary cancer, and researchers
must rely on clues from a patient’s
pathology, imaging data, and clinical
course to indirectly validate the test
results. 

“Distinguishing the colon cancer
profile, for example, from other 
disseminated CUP is of increasing 
significance,” Dr. Varadhachary said.
“The last 10 years have brought
tremendous progress in the treatment 
of colon cancer. These regimens may
have a greater impact in the colon 
cancer profile subset of CUP.” Future
studies will address whether this assay

and other profiling studies affect 
treatment decisions and survival in
CUP patients, she said. ●

Nanoparticles Deliver
Tumor-Suppressor Gene

A tumor-suppressor gene has been
successfully delivered into the tumors 
of patients with stage IV non–small cell
lung cancer (NSCLC) via intravenously
administered lipid nanoparticles in a
phase I clinical trial at M. D. Anderson.
The technique to incorporate the FUS1
tumor-suppressor gene into DOTAP:cho-
lesterol nanoparticles was developed at
M. D. Anderson.

“We’ve treated 13 patients in this
first-in-human study, and we’ve seen 
an exciting proof of concept with 
no significant drug-related toxicity,”
said principal investigator Charles Lu, 
M.D., associate professor in the Depart-
ment of Thoracic/Head and Neck
Medical Oncology. “The number of
patients is too small to draw any 
definite conclusions about clinical
activity, however.”   

A blinded analysis of pretreatment
and post-treatment biopsies of three
patients’ tumors showed that expression
of FUS1 was absent from pretreatment
samples but present at high levels after
treatment. FUS1 can induce apoptosis—
programmed cell death—in cells, but the
gene’s expression is frequently lost when
normal cells become cancerous. It is
hoped that restoration of FUS1 will
shrink tumors or halt further growth.

Fever has been the only clinically
significant side effect, but premedication
with dexamethasone and diphenhy-
dramine can prevent it.

The results were presented at the
American Association for Cancer
Research annual meeting in April.

Previous gene therapy clinical trials
involved direct injection of genes into
tumors. “This is the first time anyone
has shown that a gene can be injected
intravenously and then be taken up 
and expressed in cancer cells at distant
sites,” said Jack Roth, M.D., professor
in the Department of Thoracic and
Cardiovascular Surgery and a pioneer 
in the field of gene therapy.

Treatment of more patients is
planned. For more information, call
Jenny Beach, R.N., at 713-563-9156 or
Jan Jenkins, R.N., at 713-563-9152. ●

“In CML, earlier response

correlates with a better

chance of being alive and

well long-term and less of 

a chance of developing 

treatment resistance.”
– Dr. Cortes

In Brief
(Continued from page 3)
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