EDITORIAL

Commentaryon â€œThe
Applicationsof PETin ClinicalOncologyâ€•
sitron emission tomography
(PET) of the brain has been avail
able for over a decade, and its role is

IMAGING STUDIES

CT, MRI, and endoluminalultra

gradually being defined. The recent sound imaging provide relatively good
improvement in whole-body PET information about the primary tu
scanning technology has resulted in a mor, the presence of metastatic le
large number of studies, of which one sions, and, rarely, the involvement of
of the most interesting is in the field lymph nodes. PET scanning offers lit
of oncology. Since PET scanning can tie to the patient in the evaluation of
produce both qualitative and quanti the primary tumor. The only study
tative spatial and metabolic informa

addressing the T-staging of a tumor

tion, it can assume a complementary
role to routine x-ray computed to
mography (CT) and magnetic reso
nance imaging (MRI). However, the

was made by Conti and Strauss.They
studied 20 patients with malignant
lung tumors and found that the PET
scan correctly changed the T-staging
of the primary tumor in 8 of the 20
patients, while in 12 patients CT stag
ing had been accurate and was con
firmed on PET scanning. PET scans
also were able to differentiate benign

(a measureoftumor blood flow) failed
to differentiate between scar and tu
mor. Inflammatory tissue can also
take up higherthan normal quantities
of['8F]FDG, which can result in false
positive tests. This is increasingly im
portant as the role of adjuvant radia
tion for rectal cancer becomes more

prominent. In addition, a significant
amount of tracer is excreted in the
urine, thus limiting the usefulness of
this technique in the pelvis. Despite
these limitations, the problem of pel
vic recurrence is such a significant

data are presented. Unfortunately, the
limited range of their study precluded
the examination oflymph nodes.
PET scanning will likely play a
larger role in defining recurrent or
information that has not yet been metastatic disease. In rectal cancer,
available.
despite the increasing use of adjuvant
Whole-body PET studieswith met radiation therapy and chemotherapy,
abolically active tracershave focused local pelvic recurrence remains a sig
on qualitative imaging of primary or nificant problem. For patients with

issue,not only for rectalcancer,but
for gynecologic, urologic, and soft-tis
sue tumors, that further studies in the
role of PET scanning in this area will
be awaited with interest by many on
cologists.
Several studies have addressed the
issue of imaging metastatic cancer.
Carbon-i 1-thymidine has been used
for imaging lymphoma, â€œC-alpha
aminoisobutyric acid and [l8fl@TJ@
for imaging metastatic melanoma,
and [â€˜8F]FDG
for imaging metastatic
breast cancer. All studies report some
success,but frequently not all metas
tases were visualized. Many studies
have been remiss in assessing and re

recurrent tumors, lymph nodes, and

porting the extent of disease in the

high cost of PET scanners and the

cyclotron necessaryto generate the
positron-emitting radionucide,
as
well as the relatively poor resolution
compared with CT scans, have to date
limited PET's clinical usefulness.Drs.
L. G. Strauss and P. 5. Conti have
summarized the data currently avail
able on the role of whole-body PET
scanning in the field of oncology, and
have added a significant amount of

distant metastases. Quantitative stud

from malignant lesions, although no

pelvic pain or a rising CEA after a low
anterior resection or abdominal-peri

neal resection, it can be very difficult
active tracerssuch as 18F-fluorodeox to distinguish between scar and recur
yglucose (FDG) have addressed the rence. Conti and Strauss studied 33
issue of tumor â€œgradeâ€•
and response patients who had previously under
of the tumor to chemotherapy and gone surgery for rectal cancer; 23 had
radiotherapy. Other quantitative stud
biopsy-proven recurrence and 10 had
ies using radiolabeled chemothera
scar tissue. Before the PET scan, a CT
peutic agentssuch as â€˜8F-fluorouracilscan with â€˜8[@jp@was necessary to
have addressed the issue of tumor delineate the pelvic mass.
drug uptake and predicting response
It is important to note that the PET
to chemotherapy.
scan alone does not give adequate
morphologic information to define
the area of suspected recurrence.
Twenty-two of the 23 patients with
ies measuring uptake of metabolically

recurrence were correctly identified by
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patient who hasa positive PET scan.
Clearly, if all sitesof diseasecould be
demonstrated by one PET scan, this
would be a clinically useful tool for
staging a large variety of tumors.
Preoperative staging of a tumor is

very useful in this age of neoadjuvant
therapy.It is oftenpreferableto treat
a patient with advanced local cancer
with preoperativeradiation or chemo
therapy. Whereas CT, MRI, and en
doluminal ultrasound have allowed us
to define accurately the T-stage in
many tumors, N-staging has proved
more difficult. Whereas enlarged
nodes seen on CT, MRI, or ultra
sound are frequently malignant, up to

high uptake of FDG on PET scan as
representing
recurrentdisease.All pa 50% of positive lymph nodes in cob
tients with scar tissue had low FDG rectal cancer are not enlarged. Any
uptake. A similar study with [â€˜50]H20 methodology that would improve our
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point in time is an accurate assess

is transported into cells and phos
phorylated. Radiation therapy and
chemotherapy will alter the glucose
metabolism ofthe tumor cell. Clearly,
if the cell is dead, there will be no

ment of active drug or metabolites in
the cell. The metabolism of 5-FU is
complex and involves metabolism

therapy slows the metabolism perma
nently or temporarily, the FIX) up

into inert compounds and active com
pounds, such as F-dUMP, which in

take will be decreased.Whether a tem
porary change in glucose metabolism

hibits thymidylate synthetaseand af
fects both the DNA and RNA sys

following therapy is an accurate pre
dictor of responseis the critical ques
tion in these studies. The authors de
scribe patients whose FDG content
decreasedduring treatment but whose
tumor did not respond by CT or MRI
criteria. Conversely, some patients

ability to nonoperatively stage pa
tients eligiblefor preoperativeadju

Most reported studies have not
measured tissue drug levels over time,

vant therapy would be useful. Unfor

thus, it has not been confirmed that

tunateby,the resolution of the PET
scanners at this time may not be ade
quate to assess nonenbarged lymph
nodes.

TUMOR GRADE
Some ofthe most provocative stud
ies described by Drs. Strauss and

measurementof â€˜8F
content at a single

tems. It is a generalization to assume

label repre
Conti examine the hypothesis that that most or all of the â€˜8F
sents active material. In order to assess
FDG uptake is an indicator of prolif
erativeactivity or ploidy ofthe tumor. this complex problem and to under
stand exactly what is being measured
While these studies are predominantly
basedon animal experiments,the use on PET scanning, it will be necessary
fulness of this information is clear. to measure drug and metabolite levels
For example, if high- and low-grade over time in patients undergoing PET
scanning for tumors. Studies show
sarcomas could be distinguished pre
operatively, it would be possible to that if no drug is in the tumor, these
tailor neoadjuvant protocols appro patients do not respond to therapy.
priately. These data are limited but Unfortunately, while â€˜8F-5-FUhas
rapidly being accumulated, and the been given to many patients, and up
results promise to be very interesting. take measured, few studies have cor
related such findings with patient re
sponse to chemotherapy, which is, of
course, the gold standard by which to
TUMOR DRUG UPTAKE
judge the resultsofthe scan.Ifit could

An application that may be useful be confirmed that the scan success
in predicting response and tailoring fully predicts response,then it would
treatment is the ability to measure be very interesting to study a variety
tumor drug uptake with PET scanning of modifying agents in order to im
using radiolabeled chemotherapeutic prove response. It is intriguing to
agents. The drug that has been most think that a patient's chemotherapy
thoroughly examined is â€˜8F-5-FU.
In could be individually planned to max
using PET scanning over time, it is imize the blood flow and transport
possible to measure drug uptake (a into the cell, while minimizing the
function of blood flow, transport into transport out of the cell. PET scan
the cell, and retention by the cell). ning offers the opportunity to look at
The PET scanner measuresonly the all three components of drug uptake
amount of â€˜8F
label in the region of by usingmultiple-tracer dilution tech
niques.
interest, whether normal tissue or tu
mor. In most reports, drug uptake

correlates with blood flow; in other
words, good blood flow is a prerequi

RESPONSE TO THERAPY

site ofgood tumor drug uptake. How
ever, many tumors with good blood
flow do not have high tumor drug
levels because transit into the cell is
poor or egress from the cell is good.

The role of the PET scanner in
identifying early responseto chemo
therapy and radiotherapy is contro
versial.
FDG asan analogofglucose
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uptake of glucose. However, if the

who did respond to treatment had

little change in their FDG content on
PET scanning. Furthermore, changes

in FDG uptake after therapy were de
pendent on the site of the tumor; pri
mary tumors changed more than met

astatic tumors. Further studies are
necessaryto understandhow changes
in FDG content during therapy are to
be interpreted.

CONCLUSION
PET scanning offers many research
opportunities to explore in the field of
oncology. However, it remains a very
expensive, labor-intensive modality.

It is likely that in the near futureits
applications will be limited and that
its major role will be in the field of
research.Its robewill alwaysbe com
plementary to morphologic scans
such as CT and MRI. However, it
provides a unique view of the physi
obogy of tumor biology, which no
other methodscan provide. Its robein
studyingin vivo tumor biology makes
it an exciting tool of the future.
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