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Abstract

Introduction: Positron emission tomography (PET) using *¥F-2-fluoro-2 deoxy-D-glucose
(FDG) has been widely investigated and used in the non-invasive imaging of malignancy. Non-
small cell lung carcinoma (NSCLC) is one of the most common and best validated indications for
an FDG-PET scan. This review examines the roles of FDG-PET in the management of NSCLC
and attempts to identify emerging uses and possible future developments. Materials and
Methods: Literature review of English language literature indexed on Medline. Results: There
is strong evidence to support the clinical efficacy and cost effectiveness of FDG-PET in the
characterisation of solitary pulmonary nodules and in the staging of NSCLC. In addition, there
areemerging uses in radiotherapy planning, monitoring of treatment response and prognostica-
tion. Conclusions: FDG-PET plays an integral role in the management of NSCLC and it s likely
to expand as evidence supporting additional roles in the management of NSCLC becomes

available.
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Introduction

Carcinoma of the lung is the leading cause of cancer
death in both men and women and is the second most
common malignancy in both men and women. In 2003, it
is estimated that there will be 171,900 new cases of lung
carcinoma diagnosed in the United States and it will cause
157,200 deaths.! Similarly, in the United Kingdom,
carcinoma of the lung is the leading cause of cancer death,
accounting for 22% of all cancer deaths (33,386 patients)
in 2001.2 In addition, survival from carcinoma of the lung
is poor at 14.9%.!

Non-small cell lung carcinoma (NSCLC) accounts for
the majority of carcinomas of the lung. Although there are
numerous investigative toolsto diagnose and stage NSCLC,
these remain suboptimal. Over the past 16 years, positron
emission tomography (PET) has been shown to have roles
in the management of NSCLC in terms of characterisation
of solitary pulmonary nodules (SPNs) and staging, with
emerging roles for radiotherapy planning and hypoxia
imaging. This review examines the literature supporting

the current roles of PET in the management of NSCLC and
identifies emerging roles and future possibilities.

Principles of PET in NSCLC

In carcinoma of the lung, as in many other tumours, it is
known that there are many molecular and metabolic
derangements including increased glycolysis,® increased
amino acid* and nucleic acid metabolism.® *F-2-fluoro-2
deoxy-D-glucose (FDG) is a glucose analogue that enters
cells via the membrane glucose transporters (GLUT-1 to
GLUT-7).5Onceinside the cell itundergoes phosphorylation
via hexokinase. FDG-6-phosphate is not a substrate for the
nextenzymeasitis conformationally selective and glucose-
6-phosphatase is present in only low levels. Thus, FDG-6-
phosphate is metabolically trapped intracellularly.’
Specifically in NSCLC, GLUT-1 expression seems to be
important for FDG uptake,® but other mechanisms such as
upregulation of hexokinase and downregulation of glucose-
6-phosphatase probably also play a role.® PET imaging of
carcinoma of the lung, however, is not limited to imaging
of glucose metabolism, and a number of other metabolic

! Department of Nuclear Medicine, PET and Ultrasound
Liverpool Hospital, NSW, Australia

2 Radiological Sciences
Guys Hospital, London, United Kingdom

Address for Reprints: Dr 1A Ho Shon, Department of Nuclear Medicine, PET and Ultrasound, Liverpool Hospital, 1 Elisabeth St, Liverpool, NSW, 2170 Australia.

Email: i.hoshon@unsw.edu.au

Annals Academy of Medicine



processes have also been imaged in lung carcinoma
including nucleic acid metabolism*® and hypoxia.*!

FDG-PET and the SPN

SPNs, defined as circumscribed parenchymal lung lesions
less than 3 to 4 cm in size and completely surrounded by
normal lung, are a common problem affecting 1 to 2 per
1000.1213 These lesions pose a diagnostic dilemma as only
20% to 50% are malignant.’*® Differentiation of a benign
from a malignant SPN is vital, but the existing diagnostic
methods are suboptimal.

FDG-PET for the characterisation of SPN has been
studied since 1990. In published literature of over 2000
patients with SPN all of whom subsequently had a
histological diagnosis, the average sensitivity of FDG-PET
for malignancy within a SPN was reported to be 95.9%,
with a specificity of 78.1%.% Small size is one cause of the
rare false negatives that may be seen when FDG-PET is
used to characterise SPN, Y particularly for lesions less than
5 mm in diameter, and lesions in the lung bases where
respiratory motion may further degrade resolution.’-¢
However, although there isatrend towards lower sensitivity
for smaller lesions, this is not statistically significant.’ The
second cause for false negative results with FDG-PET in
the characterisation of SPN are low-grade well-
differentiated malignancies such as carcinoids,® well-
differentiated adenocarcinomas (especially “scar” adeno-
carcinomas),? and occasionally bronchoiolo-alveolar
carcinomas.'®?2 In view of these occasional false negatives,
it is recommended that patients with a negative FDG-PET
study undergo radiologic surveillance for 2 yearsto confirm
benignity. However, even if a FDG-PET negative SPN is
subsequently found to be malignant, the adverse impact on
the patient may be small as ithasbeen recently demonstrated
that patients with FDG-PET negative T1 malignancies
have significantly better survival than patients with FDG-
PET positive T1 malignancies.?

False positive findings have also been reported with
FDG-PET in the characterisation of SPNs and these are
mainly due to benign inflammatory pathologies including
necrotising granulomas,*” histoplasmosis,?* tuberculosis,®
chronic pulmonary infections,” aspergillus infection, 27
pulmonary abscess formation,? sarcoidosis®and Wegener’s
granulomatosis.® Overall, despite the occasional false
positives and false negatives, FDG-PET in the
characterisation of SPNs has high positive and negative
predictive valuesand accuracy at 92.6%, 87.0% and 91.3%,
respectively.®

In the characterisation of SPN, FDG-PET has been
compared to other modalities. In one study comparing
FDG-PET with computed tomography (CT) in 50 patients
with a total of 54 SPNs, FDG-PET was found to have a
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sensitivity of 90% and a specificity of 83%, compared to
CT which was highly sensitive (100%), but poorly specific
(52%).% Compared to transthoracic needle aspiration
(TTNA) biopsy in 33 patients with 35 SPNs, FDG-PET had
a sensitivity of 100% and a specificity of 78%. In contrast,
TTNA had a sensitivity of 81% and a specificity of 100%
due to a failure to diagnose 5 of 26 malignant lesions
because of inadequate sampling of the lesion. Furthermore,
46% of patients developed a pneumothorax and 26% of all
patients required achest tube.?* Inanother study of outcomes
following fine needle aspiration biopsies that did not
diagnose carcinoma, 29% of patients were subsequently
found to have a malignant process and only 12% were
diagnosed as benign by TTNA.3* A recent review reported
that bronchoscopy had a sensitivity of 88% overall and it
was highest for central lesionswhile TTNA had asensitivity
0f 90%.% FDG-PET thus compares favourably with both of
these modalities.

Cost-benefitanalyses of FDG-PET inthe characterisation
of SPN have been performed. A study which compared 5
diagnostic strategies found thatin SPN withan intermediate
probability of malignancy (12% to 69%), CT with FDG-
PET was the most cost-effective.®® For SPNs with a low
probability of malignancy, a watch and wait policy was the
most cost-effective; while for SPNs with a high probability
of malignancy a CT alone policy was the most cost-
effective. In Europe, another cost effectiveness study
reported that in patients who had undergone CT for SPN
and whose SPNs were found to have a 10% to 70%
likelihood of malignancy, FDG-PET resulted in a modest
increase in life expectancy at a cost of €3218 per life year
gained (a value generally regarded as acceptable).* Both of
these studies reported that at high likelihood of malignancy
FDG-PET was not cost effective. However, neither took
into consideration the likely cost savings due to the fact
that, in these patients FDG-PET is being performed not
only to confirm the malignant nature of the SPN but also to
simultaneously stage the disease, as up to 21% of T1
tumours may have regional lymph node metastases.* Gould
et al®® reported that in almost all circumstances CT is
recommended initially and FDG-PET is cost effective
when there is an intermediate post-CT probability of
malignancy inthe SPN (i.e. clinical and CT probabilities of
malignancy are discordant). If the FDG-PET results are
positive, surgery is recommended, but TTNA is
recommended if FDG-PET results are negative (TTNA
was slightly more costly but slightly more effective than
watchful waiting).

These data suggest that when clinical and CT assessment
results in an intermediate probability for malignancy in an
SPN, FDG-PET should be routinely performed. However,
it is likely that at some point along the diagnostic path, an
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attempt will be made to obtain a histologic diagnosis.
Firstly, if biopsy yields a specific benign diagnosis, then no
further follow-up is necessary (in contrast to a negative
FDG-PET where radiological follow-up is recommended
due to the rare false negative). Secondly, if FDG-PET
determines that the SPN is malignant, clinicians will still
often require a histological diagnosis prior to definitive
management as surgical resection may not be appropriate
in all cases. Therefore, we believe that currently there are
2 approaches that may be adopted. First, an algorithm as
outlined by Gould et al*®* using FDG-PET in all patients
with SPNs with an intermediate post CT probability for
malignancy to select the approach to histologic sampling
(TTNA or surgery) may be adopted. Alternatively, all
patients with SPNs of intermediate probability for
malignancy following CT initially undergo an attempt at
histological characterisation unless this is contraindicated.
Ifthis failstoyield adefinite benign or malignant diagnosis,
they then proceed to FDG-PET. If the FDG-PET is positive
the SPN should be treated as if it is malignant, and if
negative the SPN should be observed with serial radiology
for 2 years. Patients with a SPN of low post-CT probability
of malignancy should adopt a watch and wait policy; those
with high probability of malignancy should be treated as
malignant (an FDG-PET is indicated to stage the disease).
With the increasing availability of FDG-PET however, itis
likely that clinicians will have a lowered threshold for not
submitting a patient to biopsy, for example in patients with
reduced pulmonary reserve who may not tolerate
pneumothorax well or those with lesions from which it may
be difficult to obtain diagnostic material. They are also less
likely to use histological sampling when the first attempt is
non-diagnostic. The use of FDG-PET, when an attempt at
histologic characterisation has failed or is contraindicated,
termed the “metabolic biopsy” has been shown to be highly
effective with a positive predictive value of 90% and a
negative predictive value of 100%, sparing patients with a
negative FDG-PET from the need for further invasive
investigations.®

Preoperative Staging of NSCLC

NSCLC is most often staged using the International
System for Staging Lung Cancer which uses the tumour-
node-metastasis system.® A thorough knowledge of this
staging system is necessary in order to report FDG-PET
performed for the purposes of staging NSCLC. Accurate
staging is required to determine appropriate management
and for prognostication.® Surgical management offers the
best chance of cure, but is generally limited to patients with
disease limited to 1 hemithorax extending no further
than adjacent resectable structures (T3) or hilar lymph
nodes proximally (N1). N2 disease (ipsilateral mediastinal
and/or subcarinal lymph nodes) is generally regarded as

inoperable (although resection may occasionally be
undertaken) as the prognosis is so much poorer regardless
of the treatment offered.*

Current staging modalities remain suboptimal. CT is the
most commonly used non-invasive staging procedure in
NSCLC, but is suboptimal because it is based on size
criteria (usually lymph nodes >1 cm in short axis in the
transverse plane are regarded asabnormal).* Itis, however,
well known that lymph nodes <1 cm may still contain
tumour and those >1 cm may be enlarged due to benign
causes.* Inarecentstudy of 256 patients, 180 of 405 lymph
nodes (44%) involved by tumour were <1 cm in diameter.
Conversely, 534 of 1953 (19%) lymph nodes that were
tumour free were >1 cm in size. This gave CT a sensitivity
of57.1% and a specificity of 80.6%.* The British Thoracic
Society reported the sensitivity of CT to be 60% to 65% and
the specificity to be 60% to 70% with incorrect staging in
up to 40% of patients.* CT is also used in the detection of
distant metastases, asroutine CT for NSCLC should include
the upper abdominal organs, particularly the adrenal glands.
However, enlarged adrenal glands in patients with
potentially operable NSCLC are more likely to be benign
rather than representing metastatic disease.*

Invasive staging of the mediastinum is most often done
with mediastinoscopy. While a safe procedure, one series
reportedacomplication rate 0f2.3%.“¢ When used routinely
in patients with normal sized lymph nodes, there was a false
negative rate of 10%, mostly due to lymph nodes out of
reach of the mediastinoscope.*

FDG-PET has been extensively investigated as a staging
tool in NSCLC (Fig. 1). In the role of staging the
mediastinum, there are numerous reports of the efficacy of
FDG-PET.**° A recent review of studies including a total
of over 1700 patients with histologic confirmation of
thoracic lymph node status found a median sensitivity of
83.3% and a specificity of 92.2% with FDG-PET for
thoracic lymph node staging. From a management
viewpoint, the most important aspect of thoracic lymph
node staging is the detection of metastases to mediastinal
lymph nodes (N2/N3), and for this, FDG-PET is also
highly effective with a median sensitivity of 84.5% and a
specificity of 94.3%.1°

Although the specificity of FDG-PET is high, occasional
false positives do occur. These are mostly due to
inflammatory aetiologies suchas respiratory tract infections
with reactive lymph nodes,** rheumatoid disease,*
tuberculosis, %2 aspergillus infection,?"%2silicoanthracosis,
Wegener’s granulomatosis® and sarcoidosis.® Tumours
close to or invading the mediastinum may also occasionally
resultin false positives for mediastinal lymph node staging.
As a result, biopsy confirmation is recommended prior to
denying a patient curative surgery on the basis of FDG-
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PET findings in the mediastinum.®

False negative results are largely the result of the limits
of resolution of FDG-PET. FDG-PET has been reported
occasionally to be unable to resolve the primary tumour as
separate from an adjacent lymph node when the primary is
located close to the hilum or mediastinum.5”%° Other false
negative results with FDG-PET in the mediastinum have
been reported where there are 2 closely adjacent nodes but
at 2 different lymph node stations,*® where lymph nodes
may occasionally be misclassified to the wrong lymph node
station (although usually within 1 level of the actual
location)® and for microscopic tumour deposits in lymph
nodes.>®182 |t is reported that FDG-PET has a slightly
lower sensitivity for lymph nodes <1 cm than lymph nodes
>1 c¢cm.®® Occasionally, if the primary lesion has low
metabolic activity, FDG-PET may be falsely negative for
lymph node metastases.®® Therefore, it is imperative for
staging of NSCLC with FDG-PET that instrumentation of
the highest sensitivity and resolution possible be used, as
lower specification instrumentation such as sodium iodide
PET and gamma camera based PET may result in higher
false negative rates.

Inliterature comparing FDG-PETto CT, CT had reported
sensitivities of 57% to 65% and specificities of 77% to
82%.164%64|n a review comparing FDG-PET to endoscopic
ultrasound, which had a reported sensitivity of 78% and a
specificity of 71%, FDG-PET was found to be superior.5
The superior results with FDG-PET compared to CT in
thoracic lymph node staging results in alterations in stage
(both upstaging and downstaging) in up to 28.1% of
patients (median 16.7%).1

FDG-PET has also been shown to be very effective in the
detection of extra-cerebral metastatic disease. Even when
compared with multiple conventional staging investigations
(CT from lung apex to liver, cerebral CT or magnetic
resonance imaging [MRI] and bone scintigraphy), FDG-
PET detected unsuspected metastatic disease in 9% of all
patients and correctly excluded metastatic disease at sites
ofabnormality on conventional imaging in 10% of patients.®
Overall, FDG-PET is reported to detect metastatic disease
in 94.2% of patients subsequently found to have metastases
and in 48.4% of these patients this was only detected by
FDG-PET.*®* FDG-PET is effective in the detection of
metastatic disease in bone,® liver,58%-¢7 adrenal glands,®
and various other extra-cerebral sites. For cerebral
metastases however, FDG-PET ispoorly sensitive, detecting
only 60% to 68% of cerebral metastases, and there were no
cerebral metastases detected by FDG-PET not detected by
CT or MRL.%% This is likely due to the high metabolic
activity of normal cerebral tissue.

Not unexpectedly, the alterations in the overall staging of
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disease by FDG-PET (in 61% of patients in 1 study®) result
in changes in management ranging from 24% to 40%.6.7%
2. A recent prospective multi-centre randomised trial
reported that FDG-PET prevents futile thoracotomy in 1
out of 5 patients.™

FDG-PET inthe staging of NSCLC has been shown to be
cost-effective in pre-surgical patients. In patients with CT
negative for nodal metastases, a strategy combining CT
and FDG-PET, and biopsy of FDG-PET positive
abnormalities has been shown to be the most cost-effective
strategy without loss of life expectancy.” Similar findings
were subsequently reported in a European setting.t® Most
recently, it has been reported that by preventing futile
thoracotomy, FDG-PET results in a cost saving of €1289
per patient due to a reduction in the costs of postoperative
hospitalisation.™

FDG-PET Staging of NSCLC Prior to Radiotherapy or
Chemoradiotherapy with Curative Intent

Although surgery represents the best chance of cure in
NSCLC, many patients are not surgical candidates because
their disease is not surgically resectable, they are medically
unsuitable for surgery or they refuse surgery. For these
patients, an alternative is radical radiotherapy or
chemoradiotherapy with curative intent. Although these
therapies avoid the costs and morbidity of major surgery,
they may be associated with significant morbidity.
In a study of chemoradiotherapy, 51% of patients
developed grade 3 or 4 neutropaenia and 52% developed
grade 3 or 4 oesophagitis.”” Therefore, it would seem
logical to apply the superior staging information from
FDG-PET in NSCLC to more appropriately select patients
for these therapies (Figs. 2 and 3). These patients often
have more locally advanced disease and it has been shown
that the more locally advanced the disease, the higher the
rate metastases detected by FDG-PET, such that in
patients with stage Il disease, 24% had FDG-PET
detected distant metastases (P = 0.016).”® In another
study, FDG-PET upstaging, confirmed histologically
or by follow-up, occurred in 30% of patients thought to
have stage I1IA-N2 NSCLC prior to induction
chemotherapy.™ Staging with FDG-PET has been shown
to better predict survival than CT in patients treated
with radical radiotherapy.®® Another study, which
compared patients selected for radical radiotherapy with
FDG-PET witharetrospective control group who underwent
radical radiotherapy based on conventional imaging prior
tothe availability of FDG-PET, demonstrated significantly
better survival in those patients selected with FDG-PET.8!
To our knowledge however, randomised trials comparing
the clinical and cost effectiveness FDG-PET with
conventional imaging in this setting are not yet available.
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Fig. 1. Fifty-four-year-old female with newly diagnosed NSCLC in the lower
lobe of the left lung thought to be T1,NO,MO0 on conventional staging and
being considered for curative surgery. FDG-PET demonstrated intense
uptake in the known primary (A), but uptake in the upper para-tracheal region
(B) and also in the upper cervical spine (C, arrowed). An MRI of the cervical
spine confirmed a small metastatic deposit (the site was felt to be too
dangerous to biopsy).

Algorithm for FDG-PET in Staging NSCLC

A suggested algorithm for the use of FDG-PET in
NSCLCshould include patientswho are considered curable
by surgery on conventional staging, with possible extension
topatientswhoare being considered for radical radiotherapy
or chemoradiotherapy (although the evidence base for this
group is not as strong). These patients should undergo
FDG-PET and if this is negative for mediastinal and extra-
thoracic metastases, these patients can proceed to curative
therapy without further investigations, due to the high
negative predictive value of FDG-PET. If the FDG-PET
scan is positive either in the mediastinum or in an extra-
thoracic location, confirmation preferably by biopsy (or if
thisis notpossible by correlative imaging) isrecommended
to ensure that no patient is inappropriately denied curative
therapy due to the small risk of a false positive finding on
FDG-PET.*® It is acknowledged, however, that certain
pathognomonic appearances (such as widespread
metastases) may not require biopsy. Occasionally, biopsy
confirmation cannot be obtained, particularly in patients
for non-surgical curative therapy who may be unable to
tolerate invasive biopsy due to intercurrent medical illness.
In this latter group, the risks of a potential false positive
result must be weighed against that of a futile attempt at
curative therapy.

Radiotherapy Planning and FDG-PET

Several studies have investigated the role of FDG-PET in
radiotherapy planning. It has been reported that FDG-PET
significantly improves tumour coverage compared to CT,#
and may either increase treatment volumes (predominantly
to incorporate unsuspected lymph node metastases)®#° or
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Figs. 2 and 3. Forty-six-year-old male with a new diagnosis of large cell
carcinoma of the right lung adjacent to the hilum (2A). The CT demonstrated
ipsilateral mediastinal lymph node metastases (2B). A bone scan was
performed as the patient had thoracic back pain. This showed uptake in the
right shoulder and minor uptake in the lower thoracic spine both felt to be
arthritic in aetiology (2C). On conventional staging the patient was staged as
T2, N2, MO. A FDG-PET was performed prior to chemoradiotherapy with
curative intent. This demonstrates uptake within the known primary tumour,
mediastinal lymph nodes (3A) but also in multiple sites indicative of
metastatic disease. In particular, there are multiple osseous metastases
(particularly in the upper thoracic spine (3C, arrowed) not seen on the bone
scan) bilateral intra-pulmonary metastases and a right adrenal metastases
(3B, arrowed) (CT at this site showed no enlargement of the adrenal gland).
The patient subsequently developed cord compression in the upper thoracic
spine that required surgical decompression. Histology of this confirmed
metastatic large cell carcinoma.

decrease treatment volume as FDG-PET is able to separate
the tumour from adjacent atelectactic lung.8*8 While these
results are promising, no data are yet available to confirm
that the FDG-PET induced changes in treatment volumes
result in improved outcomes.

Treatment Response and Detection of Recurrent
Disease

Limited data are available suggesting that FDG-PET
may have a role in monitoring treatment response. Early
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work in 15 patients, 9 of whom subsequently proceeded to
surgery demonstrated that FDG-PET had an accuracy of
100% for predicting the presence or absence of disease
following induction chemotherapy.t” Another study
following neo-adjuvant chemoradiotherapy demonstrated
a sensitivity of 88% and a specificity of 67% for
distinguishing residual malignancy from complete
pathological response within the primary. In mediastinal
lymph nodes, FDG-PET was able to differentiate residual
malignancy from complete pathological response with a
sensitivity of 58% and a specificity of 93%.% In a recent
study of 27 patients who received chemotherapy and 7 who
received chemo-radiotherapy, FDG-PET had significantly
better positive and negative predictive values than CT for
detecting residual tumour at the primary site and in
paratracheal lymph nodes.®* FDG-PET has also been used
to assess survival following radiotherapy or
chemoradiotherapy in 73 patients. While both CT and PET
were found to be significantly associated with survival
duration, on multivariate analysis, only FDG-PET was
foundto be significantly associated with survival duration.
While the results are promising, it should be noted that
there is the potential for false positive results following
radiotherapy due to radiotherapy induced inflammatory
changes which may persist for up to 6 months.®* Hence, it
is best to delay post-radiotherapy FDG-PET for at least 3,
and preferably 6 months.®

FDG-PET has been shown to have a high sensitivity of
97% to 100% for the detection of recurrent malignancy
with a specificity ranging from 61.5% to 100%.%% False
positives have been attributed to post-radiotherapy
inflammation. Occasionally, the uptake pattern may be
helpful in identifying false positives (such as a curvilinear
pattern). A repeat study 3 to 6 months after completion of
radiotherapy may also be helpful

FDG-PET as a Prognostic Factor

Several studies have demonstrated that FDG uptake
measure by the standardised uptake value (SUV) has
prognosticsignificance. Inagroup of 77 patients considered
for resection, a SUV >20 was found to confer a dismal
median survival of 6 months.® Another study reported that
in patients with a SUV >10 and a primary tumour size >3
cm had a median survival of 5.7 months.* Vansteenkiste et
al”” found on multivariate analysis that SUV >7 was
significantly associated with survival. Itis presently unclear
how this data can be best incorporated into the management
of NSCLC.

Future Possibilities

From the above discussion, it can be seen that FDG-PET
is a significant improvement on current non-invasive
imaging, particularly in terms of diagnosis and staging of
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NSCLC. In the very near future, combined or fused
anatomic-metabolic imaging will be widely used for lung
carcinoma. Recently, it was reported that fused PET-CT
acquired on a combined PET-CT scanner is superior to
PET visually correlated with CT.%® However, even with
combined PET-CT scanners there is significant risk of mis-
registration particularly due to respiration with reported
mis-registrations of lung lesions of 7.55+/-4.73 mm.*®
However, current state-of-the-art software fusion of PET
and CT images acquired on separate stand-alone devices
can achieve similar results, with a reported mean mis-
registration error of 6.2 mm.’® Undoubtedly, however,
combined PET-CT provides a high level of convenience
but at a significant capital cost. While fused anatomic-
metabolic imaging is of importance, the optimum method
remains controversial.

In the longer term, new tracers will provide significant
additional information that will allow greater metabolic
characterisation of individual patient’s NSCLC and lead to
more individualised therapies. While many possibilities
exist, of particular interest in NSCLC is the non-invasive
imaging of tissue hypoxia. A recent study found that tissue
hypoxia measured with PET using copper-60 diacetyl-
bis(N(4)-methylthiosemicarbazone) (60Cu-ATSM) (a
tracer that is taken up in proportion to tissue hypoxia)
accurately predicted the response to therapy.*

Conclusions

FDG-PET has established roles in the characterisation of
SPNs and should be a routine part of staging of NSCLC
prior to surgery with strong evidence of its clinical efficacy
and cost effectiveness. It should also be routinely used for
staging prior to radiotherapy or chemoradiotherapy with
curative intent as there is emerging evidence to support this
indication. There isnow promising datato supportadditional
roles for FDG-PET in radiotherapy planning, assessment
of treatment response and prognostication. However,
additional work is needed and how this additional
information can be best incorporated into management
remains to be determined. In the longer term, new tracers
may allow greater metabolic characterisation (such as that
of hypoxia) of individual tumours to allow greater
individualisation of therapy.
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