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Accurate diagnosis and staging are essential for the optimal management of cancer patients. Positron
emission tomography with 2-deoxy-2-[fluorine-18]fluoro- D-glucose integrated with computed tomogra-
phy ("*F-FDG PET/CT) has emerged as a powerful imaging tool for the detection of various cancers. The
combined acquisition of PET and CT has synergistic advantages over PET or CT alone and minimizes their
individual limitations. It is a valuable tool for staging and restaging of some tumors and has an important
role in the detection of recurrence in asymptomatic patients with rising tumor marker levels and patients
with negative or equivocal findings on conventional imaging techniques. It also allows for monitoring
response to therapy and permitting timely modification of therapeutic regimens. In about 27% of the
patients, the course of managment is changed. This review provides guidance for oncologists/ radiothera-
pists and clinical and surgical specialists on the use of '®F-FDG PET/CT in oncology.

ancer is one of the leading causes of death world-

wide. Accurate diagnosis, staging and restaging

are essential for the optimal therapeutic manage-
ment of cancer patients. Positron emission tomography
(PET) with 2-deoxy-2-[fluorine-18]fluoro-D-glucose
(¥F-FDQ), an analogue of glucose, provides valuable
functional information based on the increased glucose
uptake and glycolysis of cancer cells and depicts meta-
bolic abnormalities before morphological alterations oc-
cur. “F-FDG PET/CT acquires PET and CT data in
the same imaging session and allows accurate anatomical
localization of the lesions detected on the *F-FDG PET
scan (Figure 1). Following its introduction, integrated
PET/CT rapidly gained clinical acceptance, and in the
last decade it has become an important imaging tool in
routine clinical oncology (Table 1).

BE-FDG PET/CT is more sensitive and specific in
certain cancers and has been applied primarily as a stag-
ing and restaging tool that can guide patient care. It has
also been used to distinguish responders from nonre-
sponders before any reduction in tumor size occurs. In
some tumors, e.g., lymphoma, non-small cell lung cancer
and esophageal cancer, reduction in the *F-FDG PET
activity within days or weeks of initiating therapy corre-
lates significantly with prolonged survival and other clini-
cal endpoints now used in drug approvals.
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There is evidence that ®F-FDG PET/CT is par-
ticularly useful for detecting recurrence, especially in
asymptomatic patients with rising tumor marker levels
and those with negative or equivocal conventional im-
aging findings. Yet there are some limitations and areas
of uncertainty, mainly regarding the lack of specificity of
E-FDG uptake and the variable avidity of some can-
cers for this tracer. This article reviews the main applica-
tions, advantages and limitations of ¥*F-FDG PET/CT
in oncology.

METHODS

A search was performed to identify mainly all published
randomized controlled trials and systematic reviews in
the English language literature. An additional search was
performed to identify relevant unpublished systematic
reviews. These publications comprised both retrospective
and prospective studies of variable methodological qual-
ity. The consequences of false-positive and false-negative
test results when evaluating the clinical usefulness of
tests, as well as the impact of ®*F-FDG PET/CT on the
management of cancer patients, were also reviewed.

Breast Cancer
E-FDG PET/CT has no role in the diagnosis of pri-

mary breast cancer as its ability to detect small and/ or
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Table 1. Clinical indications of 18F-FDG PET/CT in oncology (include but are not limited to the following).

e Evaluating the extent of disease in known malignancies (staging/restaging).
* Detecting tumor recurrence, in the presence of elevated tumor markers but no clinical or morphological evidence of disease.
e Searching for an unknown primary when metastatic disease is the first clinical presentation or when patients present with

paraneoplastic syndrome.
« Differentiating benign from malignant lesions.
* Evaluating disease response to chemotherapy or radiotherapy.
* Selecting tumor region for biopsy guidance.
* Pre-surgical planning.
¢ Radiotherapy planning with therapeutic and palliative intent.

Modified from the European Association of Nuclear Medicine (EANM) and Society of Nuclear Medicine (SNM).

Figure 1. A 73-year-old woman who came for initial staging of non-small cell lung
cancer. Maximum-intensity-projection (MIP) image (left panel), CT images (middle
panels) and fused images (right panels) of 18F-FDG PET/CT show the primary tumor
(arrow head) with mediastinal nodal metastases (black arrow). Incidental right
iliac fossa small focal uptake (yellow arrow) is noted, which cross-correlated to a
small soft tissue lesion in the cecum and turned out to be a synchronous primary
adenocarcinoma.

noninvasive carcinomas is poor, with an overall sensitiv-
ity of only 68% for tumors of size <2 cm."? For axillary
nodal staging, *F-FDG PET/CT has variable sensitiv-
ity (79%-94%) and specificity (86%-92%),>* and there-
fore the predictive accuracy is insufficient to recommend
this modality for routine use.”

The most important current clinical applications of
BE-FDG PET/CT in breast cancer patients are for the
detection and evaluation of recurrent or metastatic dis-
ease (Figure 2) and for monitoring response to therapy.®
In a patient-based analysis, it was shown that *F-FDG
PET/CT has a high overall sensitivity, specificity and

accuracy for the detection of locoregional recurrence
(89%, 84% and 87%, respectively) and distant metastases
(100%, 97% and 98%, respectively) (Table 2) and is also
more sensitive than the serum tumor marker CA 15-3 in
detecting relapsed disease.”

Detection of a decrease in the standardized uptake
value (SUV) to a level below 55% of the baseline study
is a powerful tool in monitoring histopathological re-
sponse to chemotherapy for locally advanced breast can-
cers. Using this criterion, *F-FDG PET/CT was found
to have a sensitivity of 100%, a specificity of 85% and
an accuracy of 88% in identifying responders after the
first cycle, while corresponding values after the second
cycle were 83%, 94% and 91%.® After a single pulse of
chemotherapy, ®*F-FDG PET was able to predict com-
plete pathological response with a sensitivity of 90%
and a specificity of 74%.° The reported overall survival
in ®"F-FDG PET/CT nonresponders is 8.8 months,
compared with 19.2 months in responders.’’ In the case
of bone metastases, the responding bony lesion may be-
come more sclerotic on the CT component of *F-FDG
PET/CT while its "®F-FDQ activity reduces, which is a
sign of bone healing,

Colorectal Cancer

In colorectal cancer, "*F-FDG PET/CT plays a pivotal
role in the detection of recurrent disease, the assessment
of residual post-therapy masses, the localization of recur-
rence in patients with an unexplained rise in serum car-
cinoembryonic antigen (CEA) and the staging of patients
before surgical resection of local recurrence and distant
metastatic disease.!! For the detection of intra-abdom-
inal but extrahepatic colorectal recurrence, the sensitiv-
ity of ®F-FDG PET/CT is 88%; the specificity, 94%;
and accuracy, 92%. For extra-abdominal and/ or hepatic
recurrence, the sensitivity is 95%; specificity, 100%; and
accuracy, 99%. The overall reported average sensitivity,
specificity and accuracy for detecting recurrent disease
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Table 2. Sensitivity, specificity and accuracy of 18F-FDG PET/CT in different tumor types and settings.

Sensitivity (%) Specificity (%) Accuracy (%) References

Breast cancer

Locoregional recurrence 89 84 87 7

Distant metastasis 100 97 98 7

Early response assessment 83-100 85-94 88-91 8
Colorectal cancer

Recurrence 89 92 90 12

Ir:tcrs;?ebndcoeminaI/extrahepatic 88 94 92 12

Eé(zruar-rzt;]tizminal and/or hepatic 95 100 99 12
Oesophageal cancer

Metastases (M-staging) 43-78 93-99 62-86 30-34

Recurrence (locoregional and distant) 94 82 87 42
Head and neck cancer

Initial staging (nodal) 94 84 90 46, 47

Restaging/recurrence 88 78 86 55
Lung cancer

Solitary pulmonary nodule 81-100 63-100 90-92

Mediastinal staging (N2/N3) 67-92 82-99 84-96 65-68

Recurrence 93-100 89-92 86-88

Roporss o pesnon g % g
Lymphoma

Initial staging and restaging (HL) 86 96 95

o e 2 ®

Organ involvement in HL or 88 100 9%

high-grade NHL

are 89%, 92% and 90%, respectively (Table 2).12

The residual pelvic soft tissue abnormalities fre-
quently seen in the tumor bed region after therapy
usually complicate the detection of local recurrence by
the conventional imaging techniques.””'* Abnormal
BE-FDQ@ activity in a residual pelvic soft tissue lesion
after 6 months from the completion of radiotherapy
most likely represents tumor recurrence, and accuracy
and positive predictive value (PPV) are even higher after
12 months.!**>1¢ Elevated CEA levels are seen in two-
thirds of patients with recurrent colorectal cancer.'”*
BE-FDG PET/CT is recommended for patients with an

unexplained increase in serum CEA level after primary
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curative treatment of colorectal cancer, since it changes
the course of management in 59% to 68% of the patients
(Figure 3),1122

BE-FDG PET/CT is emerging as a potentially valu-
able technique in radiotherapy planning, as well as in the
prediction and evaluation of response to therapy.'"** The
use of “F-FDG PET/CT for preoperative radiotherapy
planning in rectal cancer significantly alters both the
gross tumor volume and the clinical target volume, with a
mean increase in size of 25% and 4%, respectively.”®

Esophageal Cancer
Endoscopic ultrasound (EUS) provides more accu-
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Figure 2. A 66-year-old woman who came for restaging of breast cancer. MIP image
(left panel) and coronal fused images (right panel) of 18F-FDG PET/CT showed extensive
hepatic and bony metastases.

Figure 3. A 72-year-old man who had unexplained elevation of CEA during his follow-up
after treatment of anorectal cancer. Fused (left panel) and CT (right panel) images of
18F-FDG PET/CT scan showed recurrent avid disease at the residual surgical bed soft
tissue density (yellow arrow).

rate and cost-effective T-staging and N-staging than
BE.FDG PET/CT and conventional CT?? and re-
mains the standard for local tumor evaluation.?® The
most important role of "*F-FDG PET/CT in the initial
staging of esophageal cancer lies in M-staging (Figure 4)
through its ability to identify unexpected metasta-
ses (i.e., metastases not visible on conventional imag-
ing), which are present in up to 30% of the patients.*
E-FDG PET/CT has better sensitivity, specificity and
accuracy (43%-78%, 93%-99% and 62%-86%, respec-
tively) than CT and EUS for the detection of distant
metastases (Table 2).*3* In M-staging, the addition
of F-FDG PET/CT results in up-staging of 15% to

FFDG PET
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Figure 4. A 56-year-old man who came for initial staging of
esophageal cancer. The MIP (left panel) and axial fused (right
upper panel) and axial CT (right lower panel) images of 18F-FDG
PET/CT showed the primary mid-esophageal tumor with no
evidence of FDG-avid distant metastases.

20% and down-staging of 5% to 7% of the patients.>**
In addition, synchronous primary tumors are identified
in 5.5% of patients, of which 75% are not identified by
conventional imaging.*®

Assessment of tumor response to neoadjuvant ther-
apy by ®F-FDG PET/CT has been found to be an im-
portant prognostic factor,” with a reported diagnostic
accuracy of 85%; this is similar to the diagnostic accu-
racy of EUS (86%) and significantly higher than that of
conventional CT (54%).%®

In patients with squamous cell carcinoma of the
esophagus and some inoperable cases, '*F-FDG PET/
CT plays an important role in radiotherapy plan-

3941 with a reported modification of gross tumor

ning,
volume in 56% of the patients and alteration of the
planning treatment volume in 53%.*!

BE-FDG PET is a highly sensitive tool for the
detection of regional and distant recurrences, with a
reported sensitivity, specificity and accuracy of 94%,
82% and 87%, respectively, in comparison to 81%,
82% and 81% for conventional imaging. Furthermore,
BE-FDG PET depicted recurrences in 12% of the pa-
tients with negative or equivocal findings on conven-
tional imaging.*

Head and Neck Cancer

BE-FDG PET/CT has an impact on the assessment of
both newly diagnosed and previously treated patients
with head and neck cancer.”® ¥F-FDG PET/CT alters
the initial clinical staging and TNM category of the tu-
mor in 14% to 57% of the patients when compared with
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CT-based evaluation alone,** and has an accuracy of

approximately 90% compared with 86% for conven-
tional CT. %4

The reported sensitivity and specificity of standard
BE-FDG PET/CT for the detection of lymph node
metastases in a per-patient analysis were 94% and 84%,
respectively (Table 2), in comparison to 78% and 84%
for conventional CT.®

BE-FDG PET/CT has been found to identify
synchronous primaries in 8.1%, distant metastases in
15.4% and the site of an unknown primary in 73% of
the patients with head and neck cancer.* In addition,
it alters the initial management in 18% to 37% of the
patients.’®* The impact of **F-FDG PET/CT on ra-
diotherapy planning is especially important: planning is
changed in 29% of the patients,*® with an alteration in
the gross tumor volume in 57% of the patients.”” It has
been reported that the gross tumor volume is statistical-
ly significantly larger with 18F-FDG PET/CT-based
assessment than with CT-based assessment.”"*? There
is still a high risk of locoregional recurrence (18%-31%)
and distant metastasis (20%-25%) despite aggressive
treatment.”** The sensitivity, specificity and accuracy
of ®F-FDG PET/CT in restaging patients with head
and neck cancer are 88%, 78% and 86%, respectively.>®

Postoperative, but pre-radiotherapy, *F-FDG PET/
CT evaluation within a median of 4 weeks after surgery
has been found to alter the course of management in
15% of the patients.”® In addition, it has a higher ac-
curacy than conventional CT when used at 4 to 8 weeks
following the end of chemoradiotherapy, with an even
higher sensitivity and specificity after 8 weeks.””

Lung Cancer
Correct initial staging of non-small cell lung cancer
(NSCLC) is important in distinguishing operable pa-
tients from those who are inoperable, but can benefit
from neoadjuvant treatment.”® The American College
of Chest Physicians guidelines® recommend “*F-FDG
PET for noninvasive staging owing to the low sensitiv-
ity and specificity of the commonly used conventional
CT in mediastinal nodal staging. ®*F-FDG PET/CT is
a more accurate method and is the emerging standard
test for preoperative diagnosis and staging of NSCLC;
it changes the course of management in up to 52% of
cases and has a major role in reducing the number of
futile thoracotomies.®*-¢>

Diagnostic accuracy and sensitivity of "F-FDG
PET/CT staging of lung cancer in terms of operability
have recently been reported to be 79% and 64%, respec-
tively, in comparison to 60% and 32% for conventional
staging® The initial reported sensitivity and specificity
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for ¥F-FDG PET in mediastinal nodal assessment are
67% to 92% and 82% to 99%, respectively (Table 2),
in comparison to 25% to 71% and 66% to 98% for CT
alone. Overall, the correct stage is assessed by '*F-FDG
PET in 85% to 96% of the cases as compared with
58% to 59% by conventional CT alone, and ¥F-FDG
PET has a negative predictive value (NPV) of 97%
(CT, 87%).5°%" Sensitivity, specificity and accuracy
of BF-FDG PET/CT for the depiction of malignant
nodes are 85%, 84% and 84%, respectively, in compari-
son to 70%, 69% and 69% for CT alone.®®

The high NPV of ¥F-FDG PET/CT (up to 97%)
for mediastinal disease®”! has led to the recommenda-
tion to omit mediastinoscopy in patients with negative
mediastinal *F-FDG PET/CT.”*”>” However, special
attention should be paid to central tumors, which have
a high incidence of occult N2 disease.” If *F-FDG
PET/CT is positive, then mediastinoscopy is necessary
to exclude a false-positive result.”” ¥F-FDG PET/CT
detects unexpected extrathoracic metastases (Figure 5)
in 11% to 15% of asymptomatic patients, avoiding futile
surgical intervention.”*7>7¢

BE-FDG PET/CT is useful for radiation therapy
planning since it provides more accurate initial staging,
allowing omission of elective radiation of clinically un-
involved nodal stations.” In addition, its CT data may
be used for radiation therapy planning if properly ac-
quired.”® This modality can be successfully applied to

Figure 5. A 68-year-old man who came for initial staging of non-small cell lung cancer.
MIP image (left panel) and fused images (right panel) of 18F-FDG PET/CT showed the
primary tumor (arrow head) with mediastinal nodal involvement (yellow arrow) and
extra-thoracic right adrenal metastasis (black arrow).



patients with limited-disease small cell lung cancer for
whom the treatment is concurrent chemoradiotherapy,
with a reported 24% change in the treatment field.”

Post-treatment fibrosis and scarring are common,
and ®F-FDG PET/CT is more accurate than con-
ventional CT in detecting residual and recurrent dis-
ease, which allows more reliable treatment planning
decisions.?® In addition, conventional CT alone has
been shown to be suboptimal in mediastinal restag-
ing after treatment.**® E-FDG PET has sensitivity
of 93% to 100% and a specificity of 89% to 92% for
detecting recurrent NSCLC.%% Patients with re-
sidual ®F-FDG uptake after treatment have a poor
prognosis when compared to those without residual
BE-FDG uptake, taking into consideration the ex-
pected post-therapeutic inflammatory changes to
avoid false-positive interpretation.

Reduction in the baseline maximum SUV on
BE-FDG PET is predictive of a complete pathologic
response with a sensitivity of 90%, a specificity of 100%
and an accuracy of 96%, irrespective of the cell type or
neoadjuvant treatment.* Indeterminate solitary pul-
monary nodules (SPNs) remain a clinical dilemma.
BE-FDG PET/CT cutrently should be reserved for
cases where CT-guided fine-needle biopsy either is
technically difficult or has been non-diagnostic.*
Compared with CT scan, ®F-FDG PET has similar

sensitivity but better specificity in depicting malignan-
4 P Y 1% g g
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cy in SPNs, the reported values ranging from 81% to
100% and from 63% to 100%, respectively.”***

Lymphoma

BE.FDG PET/CT is now an established standard in
the initial staging, monitoring of response to therapy
and restaging after treatment of patients with Hodgkin
lymphoma (HL) and high-grade non-Hodgkin lym-
phoma (NHL).” The clinical utility of *F-FDG PET/
CT depends on the pathological subtype but not neces-
sarily on the tumor grade.** 8F-FDG PET/CT shows
a sensitivity of 86% and a specificity of 96%, in com-
parison to 81% and 41% with conventional CT alone,
in disease assessment (presence or absence) of HL dur-
ing both initial staging and restaging.”” In patients with
HL or high-grade NHL, the sensitivity and specificity
of ®F-FDG PET/CT for lymph node involvement are
94% and 100%, respectively, while for organ involve-
ment they are 88% and 100% (Table 2).%

False-negative scans are noted in MALT (mucosal-
associated lymphoid tissue) lymphomas, which are not
highly metabolically active.” Aggressive (high-grade)
NHL typically shows more intense "*F-FDG activity in
comparison to lower-grade NHL, although there is sig-
nificant overlap between them.” Detection of an FDG-
avid lesion in a documented low-grade NHL should
raise the suspicion of transformation to a higher-grade
lymphoma.®”*® Infectious and/or inflammatory diseas-
es are known causes of false-positive '*F-FDG PET/
CT scans, and the possibility of their presence should
be entertained at interpretation.®®'%*

Residual post-therapy masses are seen in up to
85% of the cases of HL and up to 40% of the cases
of NHL.'®'% Early interim “F-FDG PET/CT re-
sults (after two to four cycles) correlate well with
event-free survival in HL (Figure 6)'"” and high-
grade NHL.'%'% In high-grade NHL, the event-free
survival at 2 years and 5 years has been reported to
be 82% and 88.8%, respectively, for negative interim
PET patients in compassion to 43% and 16.2%, re-
spectively, for positive interim PET patients.'®'® In
another study, the 2-year event-free survival in HL pa-
tients with negative interim ®F-FDG PET was 95%
in comparison to 12.8% in those with positive interim

BE-FDG PET."

Thyroid Cancer
More than 90% of thyroid cancers are differentiated,

Figure 6. A 66-year-old woman diagnosed with Hodgkin lymphoma. The 18F-FDG PET/
CT study (left and right upper panels) for initial staging showed nodal involvement
above and below the diaphragm. 18F-FDG PET/CT after four cycles of chemotherapy
(left and right lower panels) showed complete metabolic resolution of the disease with
small non—-FDG-avid residual soft tissue (black arrow on the fused image).

comprising papillary and follicular carcinoma.'"® In de-
differentiated thyroid cancer, recurrent or metastatic
tumor cells may lose the expression of sodium iodide
symporter and have a decreased ability to concentrate
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radioiodine.”! A multicenter trial showed that the sen-
sitivity of "F-FDG PET is 85% in patients with raised
thyroglobulin and negative 1311 whole-body scans.''?
In this subgroup of patients, "*F-FDG PET/CT alters

clinical management in 23% to 51% of the pateints.'**"!8

Urological Cancer

Renal cell carcinoma

BF-FDG PET/CT has limited sensitivity in the evalu-
ation of metastatic Renal cell carcinoma (RCC), pat-
ticularly for small metastatic lesions. However, a positive
F-FDG PET/CT scan should be considered strongly
suspicious for local recurrence or metastasis because of
the high specificity and PPV of this test. A combined
test (PET/contrast-enhanced CT) may be necessary if
important management decisions are to be based on the

test result,!t’

Prostate cancer

Currently there is no established role for *F-FDG PET/
CT in the assessment of prostatic cancer, since it has a low
accuracy owing to the relatively low metabolic rate of the
tumor as well as the interfering adjacent urinary excretion
of the tracer. However, other new PET radiotracers such
as 11C-choline and "®F-fluorocholine have shown prom-

ising results in the management of prostate cancer.'"

Bladder cancer

Currently there is no established role for ¥F-FDG
PET/CT in the assessment of bladder cancer, since
the high adjacent physiological urinary excretion of the
tracer renders the signal-to-noise ratio unfavorable for
lesion detection.

Gynecological Cancers

Cervical cancer

BE-FDG PET(/CT) has a major role in preoperative
staging of advanced cervical cancer and restaging after
treatment,'?*'?! BE-FDG PET has a sensitivity of 86%,
a specificity of 94% and an accuracy of 92% for detec-
tion of para-aortic nodal metastases in patients with
advanced cervical cancer and negative abdominal CT.'*?
Furthermore, preoperative evaluation with “F-FDG
PET influences patient management in 18% of patients;
while in the case of recurrent cervical cancer, *F-FDG
PET shows an overall sensitivity of 86% to 94% and
specificity of 76% to 100%.'? The 2-year progression-
free survival rate is 86% for patients with a negative post-
treatment scan in comparison to 40% for those with per-
sistent abnormal **F-FDG uptake.'*
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Ovarian cancer

BE-FDG PET(/CT) has a major role in the evaluation
of recurrent ovarian cancer when there is an increase in
serum CA-125 and inconclusive or negative convention-
al (CT/MRI) imaging.'*! The reported sensitivity and
PPV of BF-FDG PET/CT for detection of recurrent
disease at least 1 cm in size are 83.3% and 93.8%, re-
spectively.'?

Cutaneous Melanoma

There is no role for “F-FDG PET/CT in early cutane-
ous melanoma (American Joint Committee on Cancer
stages I and IT).**'*" In advanced (AJCC stages III and
IV) and recurrent cutaneous melanoma, "*F-FDG PET
shows 100% sensitivity for visceral and abdominal nodal
metastases and 100% accuracy for superficial lymph
node metastases, but lower sensitivity for pulmonary
metastases.'”® However, the CT component of a com-
bined PET/CT scan would allow better evaluation of
pulmonary metastases. The reported rate of synchro-
nous tumor on ®F-FDG PET was 4.3%.'” ¥F-FDG
PET results in changes in staging in 12% to 34% of the

1081 and changes in overall management in 8%

132,133

patients
to 61% of the patients.

Brain Tumors

Sensitivity and specificity of *F-FDG PET/CT in eval-
uating low-grade and recurrent tumors and treatment-
induced changes are relatively low, mainly owing to the
adjacent high physiological brain F-FDG activity;
however, this can be improved significantly by co-regis-
tration with magnetic resonance imaging and potentially
by delayed imaging. ¥F-FDG PET/CT is capable of
identifying anaplastic transformation of a documented
low-grade tumor and has a prognostic value.**

Pitfalls

It is extremely important to consider some pitfalls of
BF-FDG PET/CT imaging during scan interpretation.
The ability to detect tumors depends on various factors,
such as their size, metabolic activity, the surrounding
background activity and the serum glucose level. False-
negative results may be obtained in small lesions (<7
mm), in tumors with a low metabolic rate (e.g., differ-
entiated neuroendocrine tumors, prostate cancer, hepa-
tocellular carcinoma, MALT and mucinous adenocar-
cinoma), in the presence of intetfering cytostatic treat-
ments that may decrease the tumor F-FDG uptake
and when there is suboptimal preparation of patients
with glucose intolerance or diabetes (since elevated se-
rum glucose levels result in decreased FDG uptake in
tumors owing to competitive inhibition). In addition,
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Figure 7. A 62-year-old woman with history of breast cancer. The left column images
(MIP and axial PET images) show the normal-intensity images, which could hide
metastatic deposits and give a false-negative result due to the physiological high
background intensity of the brain. The same images after reducing their intensity on the
right column show the metastatic deposits.

10
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local high physiological FDG activity (as in the brain
and the genitourinary tract) can render the signal-to-
noise ratio unfavorable for lesion detection (Figure 7),
and may give rise to a false-negative result by masking a
malignant lesion,

On the other hand, activated macrophages, neutro-
phils, fibroblasts and granulation tissue show increased
BE-FDQG activity; therefore, infectious/ inflammatory
processes (e.g., granulomatous diseases, abscesses, ac-
tive thyroiditis), post-surgical changes (healing surgical
wounds, scars, stoma, tube placement) and post-radi-
ation changes (active fibrosis, radiation pneumonitis)
may demonstrate increased ¥F-FDG activity and cause
a false-positive result.

The Future

As to the evolving role of *F-FDG PET/CT and pos-
sible future directions for PET/CT, the need to evaluate
early response to therapy remains, and there are no good
imaging tools at present. Data shows that ¥F-FDG
PET/CT predicts not only response to therapy, but also
further hard endpoints, such as time to progression. It is
likely that more well-designed and large clinical studies
on ®F-FDG PET/CT will expand its approved clini-
cal indications in this context. Currently the majority of
PET/CT investigations in oncology use *F-FDG (glu-
cose metabolic marker) as a tracer. However, the chang-
ing demand to evaluate tumor angiogenesis, tumor hy-
poxia, tumor cell proliferation and tumor receptors, has
led to the development of other specific tracers, which
will get greater clinical acceptance with time.
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