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Abstract Radiation therapy (RT) is integral in the treatment
of head and neck cancer (HNSCC), with intensity-modulated
radiotherapy (IMRT) and other techniques allowing for more
accurate and precise dose delivery to tumor while sparing
normal tissues. '*Fluorodeoxyglucose-PET, when used in
concert with CT scanning (PET/CT), can assist in RT planning
for HNSCC. First, PET/CT can identify additional foci of
disease burden, changing radiation planning if not overall
therapeutic intent. Second, PET data can influence gross tu-
mor volume (GTV) delineation, typically producing smaller
and more accurate target volumes. Consequently, dose esca-
lation can be performed to a more limited tumor volume,
either from the outset of therapy or at various times during
an adaptive RT course. Follow-up PET/CT may be useful for
early detection of recurrences and assessment of response after
therapy; however, the optimal timing of the posttherapy study
is still under investigation. A significant issue in the standard-
ized use of PET/CT for RT planning remains the appropriate
algorithm for segmenting the PET signal to delineate the GTV.
Nonetheless, PET/CT-guided RT planning appears to pose
multiple benefits for radiation oncologists and will likely
continue to be an important advancement in the treatment of
HNSCC with chemoradiotherapy.
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Introduction

Squamous cell head and neck cancer (HNSCC) is the sixth
most common cancer worldwide, comprising 3 to 5 % of all
cancers in the USA with over 50,000 new cases per year.
Nearly 50 % of patients have advanced local disease or
lymph node metastases at presentation. Therapeutic options
include surgery, chemoradiation (CRT), and definitive ra-
diotherapy (RT). Intensity-modulated radiotherapy (IMRT)
utilizes steep dose gradients to conform the dose to target
volumes, thereby limiting dose to organs at risk, and has
become the RT technique of choice for HNSCC. Although
CT-based RT planning is standard, CT only provides ana-
tomical information. Since '*fluorodeoxyglucose (FDG)
positron emission tomography (PET) has an established role
in diagnosis and staging in HNSCC, particularly when per-
formed in a hybrid protocol with CT scanning (PET/CT), the
incorporation of PET data into RT planning poses several
advantages. First, by highlighting occult metastases or dis-
ease foci, PET data can change the goal of therapy. Similar-
ly, it can also be used for disease surveillance and to monitor
treatment response after chemoradiotherapy. Second, PET-
derived metabolic tumor volumes (GTVpgr) may be more
rational targets for therapy, as they likely represent function-
al tumor volumes. Third, as a corollary to this, dose escala-
tion may be conducted to the GTVpgr only, allowing for
delivering dose to metabolically most active area in order to
increase tumor control. Here, we review the evidence for the
benefit of PET/CT in the management of HNSCC, and
additionally highlight different strategies use to segment
RT target volumes based on PET data.
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Identifying disease burden
Staging and therapeutic intent

Given its enhanced sensitivity and specificity for disease
detection, PET/CT may influence initial treatment strategies
by detecting occult disease (Fig. 1). In several studies, PET/
CT led to TMN staging changes in 22—60 % of patients and
RT planning changes in 29-57 % [1, 2]. A prospective study
of 71 patients found that PET data led to management
changes in 33.8 % of patients and detected additional sites
of disease in 39.4 % [3]. Recently, the inclusion of PET data
in a study of 24 patients identified two metastases and a
second primary [4]. Notably, none of the five PET-positive/
CT-negative nodes were malignant on pathology, underlying
the measurable rate of false-positivity when staging is solely
based on PET findings.

Recently, a multi-center study of 233 HNSCC patients
prospectively compared therapeutic decisions based on con-
ventional imaging (i.e., CT and MRI alone) or with addi-
tional PET data [5]. Staging was different in 43 % of
patients and inclusion of PET data modified treatment in
13.7 %. The detection of metastatic disease was the primary
method by which PET changed treatment intent. PET had
less of an impact on treatment changes in this study com-
pared to others, likely because fewer patients in this study
had PET-detected occult metastases.

Despite the potential of PET to detect occult disease, its
sensitivity may be relatively poor in some settings. In a
meta-analysis including 1,236 patients with HNSCC, the
sensitivity of PET alone without CT for nodal metastases
in patients with a clinically NO neck was only 50 %; i.e.,
there was pathologic lymph node involvement in half of the

patients with negative PET scans [6]. Thus, PET imaging
should not be considered an adequate imaging modality for
monitoring clinically negative nodal regions. The limitation
of PET in this setting could be related to the close proximity
of the nodes to other FDG-avid structures, such as the major
salivary glands, as well as the small size of occult nodal
metastases.

Disease follow-up and treatment response

PET/CT data may also be useful for detecting residual
disease or recurrence as well as response to radiotherapy
(Fig. 2). Early studies employing PET scans alone found
negative predictive values (NPVs) for residual nodal disease
ranging widely from 50 to 100 %, while several recent
studies have found consistently high (=97 %) NPVs [7-9].
In a series of 65 patients followed for a median of 37 months,
the NPV and specificity of PET/CT for residual nodal dis-
ease were 97 and 89 %, respectively [8]. In a subset of cases
with no residual enlarged nodes by CT criterion, the NPV
and specificity of PET increased to 98 and 96 %, respec-
tively. These results suggest that a negative posttreatment
PET/CT in patients without residual lymphadenopathy
could mean that neck dissection can be safely withheld
without compromising overall treatment outcomes; it can
likely, but not definitely, be withheld for patients with a
negative PET but with residual lymphadenopathy on CT
alone. In 37 patients, spared neck dissection on the basis
of a negative PET scan, none had developed recurrences by
18 months [7]. However, a recent study of 152 HNSCC
patients with residual nodes >1 cm in axial dimension on CT
following chemoradiotherapy found that PET/CT had only a
53 % sensitivity and 73 % NPV for having nodal disease

Fig. 1 A patient with a buccal mucosa squamous cell carcinoma with a
pericentimeter ipsilateral occult nodal disease focus in a right subman-
dibular lymph node. This involved lymph node and the primary tumor
were treated with chemoradiotherapy. Lefi: contrast-enhanced CT scan
in which the involved lymph node is not easily appreciated due its
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small size as well as adjacent dental artifacts. Right: co-registered FDG
PET/CT demonstrated the intensely FDG-avid right submandibular
lymph node helping to guide the radiotherapy targeting. Image cour-
tesy of UCLA Department of Radiation Oncology, Los Angeles, CA,
USA (P.L.)
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Fig. 2 Twelve-month follow-
up PET/CT demonstrating a
small FDG-avid recurrent le-
sion in the margin of the buccal
flap from a previously treated
T4NO squamous buccal carci-
noma. Image courtesy of Pro-
fessor Tzu-chen Yen, Chang
Gung Memorial Hospital,
Linkou, Taiwan

discovered with neck dissection [10]. Thus, it remains un-
clear whether PET data can supplant CT evidence of lymph-
adenopathy when assessing residual disease.

The utility of PET/CT in assessing response to RT remains
under investigation as well. Because of the high incidence of
false positives (secondary to inflammation), PET screening
generally begins 8—12 weeks after therapy. In a prospective
study of 99 patients who received PET/CT 8 weeks after
completing RT with or without chemotherapy for HNSCC,
Moeller et al. found that combination PET/CT imaging was no
better than CT imaging alone in predicting residual neck
disease [11]. However, in a subgroup of patients with high
risk of recurrence (i.e., those with HPV-negative tumors, non-
pharyngeal primaries, and histories of alcohol and tobacco
abuse), PET/CT had a positive predictive value of 75 and a
NPV of 95 %. Based on those results, a positive PET/CT result
following radiotherapy in patients at high risk of treatment
failure likely necessitates a neck dissection, while a negative
result is of debatable importance.

Kao et al. reported that negative PET/CT scans within
6 months served as a useful early predictor of response to
radiotherapy [9]. Among 80 patients with stage I[I-IV HNSCC
followed for an average of 21.8 months, the 2-year
progression-free survival and overall survival (OS) rates were
significantly different between patients who had a negative and
those who had a positive PET/CT result within 6 months of the

Fig. 3 GTVpgr in a patient
with right base of tongue
squamous cell carcinoma.
Image courtesy of UCLA
Department of Radiation
Oncology, Los Angeles, CA,
USA (P.L.)

completion of RT (93 vs. 30 % [p<0.001] and 100 % vs. 32 %
[£<0.001], respectively). Once again, PET scans had a poor
positive predictive value, likely secondary to inflammation.

RT target volume delineation
PET- and CT-derived GTVs

Data suggest that GTVpgr are smaller but more accurate
than traditional GTVs derived from CTs alone (GTVcr)
(Fig. 3). Improvement in delineating GTVs with integrated
PET/CT was first demonstrated in 30 patients with HNSCC,
for whom PET/CT had 97 % accuracy in delineating GT Vs,
compared with 69 % for CT and 40 % for MRI alone (the
reference being a PET/MRI GTV) [12]. Ciernik et al.
reported the first rigorous analysis of the effect of integrat-
ing PET/CT on contoured volumes [13]. GTV¢r differed
significantly from GTVpgr in 56 % of 39 patients (12 with
HNSCC). In 46 %, the planning target volume (PTV)
changed by at least 20 %. Among HNSCC patients,
GTVpgr were >25 % larger in 17 and >25 % smaller in
33 % of the patients. The use of PET/CT also significantly
reduced interobserver variability.

Subsequent studies have generally found that GTVpgr
are smaller than GTVr [4, 14-20]. One report compared
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GTVpgr in nine laryngeal carcinomas with GTVs derived
from MRI and CT, as well as the pathologic tumor volume
[19]. The investigators utilized a source-to-background
(SBR) segmentation algorithm to delineate GTVpgr (dis-
cussed below) [21]. On average, imaging overestimated
the true volume by 29, 65, and 89 % for PET, CT, and
MRI, respectively. Most of the over-estimation involved
the extra laryngeal and pre-epiglottic spaces and the thyroid.
In spite of this, all three modalities also failed to include
superficial mucosal extension of the tumor, amounting to
nearly 10 % of the tumor volume. GTVr were 3.1 times
larger than GTVpgt defined by windowing alone, though
the integration of PET expanded nodal GTVs by 30 % [14].

GTVpgr were similarly found to be smaller than GTVct
when delineated with a border criterion of 50 % of the max-
imum standardized uptake value (SUV; SUVsq; Fig. 4) [15].
However, in this study, the GTVs did not always overlap, and
in 25 % of cases, the minimal dose received by 95 % of the
GTVpgr was suboptimal. Similarly, in a study employing
automatic segmentation for GTVpgr, the GTVpgt were 40 %
smaller than GTVr, but mismatches were significant, with
45 % of patients having <15 % of the GTVpgt outside the
GTVcr [20]. Another group found similar results when com-
paring overall GTVpgt to GTVr, but not when comparing
either nodal or primary GTVs [16]. In this report, PTV sizes
were not changed from inclusion of PET data; however, the
PTV configurations were altered. Finally, a recent study of 24
HNSCC patients found that visually contoured primary tumor
GTVperwere smaller than GTV 1 80 % of the time, while out
of 55 lymph node GTVs, there was no volumetric difference
between modalities [4].

Albeit fewer in number, some studies have found that
GTVpgt to be of similar volume compared with GTVr [13,
22, 23]. Additionally, a group who used a threshold of 40 %
maximum SUV (SUV,q) for segmentation found that
GTVpger were significantly larger than GTVcr, perhaps
due to lack of FDG-uptake by peritumoral necrotic regions,

or a SUV threshold effect [2]. In general, GTVpgr can be
significantly mismatched with GTV 1, which may be due to
misregistration of the PET and CT images, and are often
significantly smaller.

Segmentation strategies

The consistent discrepancies between GTVpgr and GTVer
in these studies highlight the effect that incorporation of
PET/CT into RT planning could have, and underscore the
need for standardized segmentation strategies. Visual inter-
pretation is commonly employed [14, 22, 24] but is highly
sensitive to variations in windowing. Reigel et al. found
significant differences between multiple observers contour-
ing GTVpgr by visual interpretation [25]. Other strategies
include a fixed SUV value (e.g., 2.5) [26], a fixed threshold
level of the maximum SUV (SUV,,.) value (e.g., SUV,)
[13, 15], or an adaptive threshold based off of the SBR [21].
In a series of 25 patients, the optimal SUV ,,,x was found to
be case based, with SUV,, and SUV,, appropriate for
tumors with SUV >30 %=+1.6 % kBg/mL and <30 %=+
1.6 % kBg/mL, respectively [18]. In another report, no fixed
threshold or SUV cutoff was deemed suitable in creating a
GTVpgr that closely approximated GTV ¢, though a regres-
sion formula including tumor SUV ,,.x was of benefit [27].

Schinagl et al. compared these various segmentation strat-
egies in a cohort of 78 patients with HNSCC [28]. They found
that contours based on these different strategies were highly
variable, with using a fixed SUV value of 2.5 and above being
a particularly poor method. On average, the threshold-based
GTVpgr were smaller than GTVr, though rarely completely
overlapping. Since the GTVr already included clinically
detected peritumoral extension, some of the non-overlapping
GTVpgr volume (accounting for up to 15-34 % of the
GTVpgr) may include peritumoral inflammation.

Geets et al. subsequently proposed gradient-based seg-
mentation that, in phantoms, proved more accurate than the

Fig. 4 Squamous cell carcinoma of the pharyngeal wall with adjacent
lymph node metastases with necrotic center. PET/CT shows hypermet-
abolic primary carcinoma of pharyngeal wall with adjacent nodal

metastases as well as example GTVs delineated with a threshold of
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SUVs5,. Note that this threshold excludes much of the necrotic node.
Image courtesy of M.D Anderson Cancer Center Orlando, Orlando,
FL, USA
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SBR method [21, 29]. In a pilot study of adaptive IMRT in
ten patients, this gradient-based method was used to show
that PET data allowed reduction in irradiated volumes of
15-40 % [17]. van Dalen et al. have also developed a
background-subtracted relative-threshold level method,
which obtained reliable thresholds independent of the
signal-background-ratio in phantoms and two patients with
liver metastases [30].

Few studies have evaluated segmentation strategies by
comparing GTVpgt directly to pathologic tumor volumes.
Importantly, most used frozen specimens and employed
volumetric (e.g., ellipsoid) assumptions when calculating
pathologic volumes, and thus these may not be appropriate
gold standards. Nonetheless, these studies provide valuable
information about the reliability and accuracy of various
segmentation techniques. As discussed, Daisne et al. found
that SBR-derived GTVpgr overestimated true pathologic
volumes by 29 % in nine patients, though up to 10 % of
the pathologic volume was missed [19]. Among 101
patients with oral cavity cancer a fixed SUV threshold of
3.5 was found to afford the best correlation between PET-
derived GTV and pathologic volume (+*=0.4) [31]. This was
most pronounced for tumors extending >2 cm. Another
group compared GTVpgt with pathologic volumes from 12
patients, and found that segmenting on SUV, or on SUV=
2.5 grossly overestimated tumor volume, while narrowing
the window by one SD of SUV .., or using a default value
of ten underestimated the true volume [32]. The authors
concluded that segmenting on SUV,4p-generated volumes
that correlated the best with pathologic volumes (7=
0.697), but this approximation was within +50 % in only a
third of the patients they studied, suggesting it is still a poor
segmentation method.

Recently, Murphy et al. explored the relationship be-
tween various SUV-threshold derived GTVpgt and patho-
logic volumes in 23 patients with squamous cancer of the

Table 1 Segmentation strategies for PET-derived GTVs in HNSCC

oral tongue [33]. The correlation between volumes was very
poor for a wide range of thresholds (+*=0.29-0.59). How-
ever, the SUV threshold that generated a GTVpgt equal to
the pathologic volume was independently associated with
both SUV .« and tumor grade. Because grade may vary
within a tumor and has high inter- and intraobserver vari-
ability, its practical utility as a predictor is questionable.
Table 1 summarizes current PET-based segmentation strate-
gies with their known caveats. Overall, these results high-
light the fact that current segmentation techniques poorly
approximate the true tumor volume. Possibly, an integration
of both a threshold SUV and a signal-to-background ratio
based strategy might yield improved results.

Clinical results with PET/CT-guided therapy

Rothschild et al. published the first outcomes study of PET-
guided RT for HNSCC patients, a matched case—control
study with 45 patients treated with PET/CT-based IMRT
and 86 patients treated with conformal RT [34]. The overall
survival (OS) of patients with PET/CT-guided IMRT was 97
and 91 % at | and 2 years, respectively, compared to 74 and
54 % for patients without PET or IMRT (p=0.002). The
event-free survival rate of PET/CT-IMRT group was 90 and
80 % at 1 and 2 years respectively, compared to 72 and 56 %
in the control group (p=0.005). The use of IMRT rather than
conformal RT could explain the different outcomes on its
own, and the relative contribution of PET/CT-guidance is
unclear. However, IMRT alone compared to conformal tech-
niques often improves radiation toxicity endpoints rather
than local control or survival, suggesting that PET may have
a stronger impact on efficacy endpoints then the delivery
technique. Another study reported OS and disease-free sur-
vival rates of 82.8 and 71.0 %, respectively, at 2 years, and
74.1 and 66.9 % at 3 years, among 42 patients treated with

Method Notes References
Visual interpretation Significant interpersonal variations in target volume delineation among physicians. [14, 22, 24, 25]
Fixed threshold SUV Most reports indicate that this method is fairly ineffective; although at least one study [26, 28, 32]

(e.g., SUV=2.5)
GTVs and pathologic volumes.
% of SUV pux (€.8., SUV40)

The optimum % SUV cut-offs may be related to several factors: i.e. the absolute value of

found segmenting on SUV=3.5 offered the best correlation between PET-derived

[13, 15, 18, 27, 33]

SUV ax or tumor grade. The regression term involving SUV ., may be helpful in
tumor segmentation. However, this approach has also been found to overestimate

tumor volumes.

SBR The original SBR method overestimated true pathologic volume overall, but consistently

[19, 30]

underestimated mucosal extension. A more recent variation has been piloted in liver

metastases.
Gradient-based

Based off a computational model originally described in spherical phantom studies; this

[21, 29, 33]

is the most recent method and is becoming more widely utilized.

SUV standardized uptake value, SBR signal-to-background ratio
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PET/CT-guided RT [35]. Thirty-five of these patients re-
ceived IMRT. Seven recurrences occurred after a mean
duration of 9 months; SUV .. of either the GTV or nodal
disease was not associated with recurrences. Therapy was
well tolerated, and only 6 % of patients had acute grade 3
xerostomia.

PET signal changes during therapy

Measurable anatomic changes over a 5- to 7-week treatment
course have been described in HNSCC patients, particularly
after the third to fourth weeks [36]. Adaptive radiotherapy
approaches could account for these volumetric changes. In a
proof-of-concept study, Geets et al. found that around the
foruth week of standard fractionation (i.e., after a dose of
30—40 Gy), the reliability of PET data declined, as the
number of viable tumor cells dropped precipitously while
peritumoral inflammation increased [17]. Another study
tracked GTVpgr (segmented at SUVsg) in 23 patients and
found that while median SUV decreased over time, the
GTVpgr increased over time such that, beyond the delivery
of 20 Gy, GTVpgr delineation was unreliable [37]. This
increase is likely due to glucose-avid macrophages involved
in radiation-induced inflammation. After extending the latter
study to 37 patients, the rate of change in SUV .« from the
time of 0 to 10/20 Gy was shown to be a prognostic factor
for locoregional control and OS at 2 years, and the unreli-
ability of GTVpgr beyond 20 Gy was confirmed [38].

Dose escalation

Patterns of local failure

As discussed, a paramount principle in RT for HNSCC
involves delivering high dose to tumor while sparing dose to

normal tissues. If the GTVpgr is a better indication of “true”
tumor volume, then dose can be further escalated to this

region, allowing for improved tumor control and better spar-
ing of normal tissue (Fig. 5), such as the tissue flap in this
previously irradiated patient. Before discussing the results of
preliminary dose escalation studies, we briefly review the
patterns of local failure. In a series of 61 patients treated with
definitive 3D-CRT or IMRT, nine of nine local failures were
located in-field, while one was located outside the GTVpgt
[39]. While the PET imaging in this study was not obtained
with patients in the same registration as during treatment, all
images underwent deformable registration before analysis.
Another group sequentially scanned 15 HNSCC patients be-
fore, during, and after radiotherapy to a median follow-up of
30.7 months [40]. All seven recurrences were in the GTVpgr
(segmented by the SBR method). The group also employed
hypoxic imaging with '*F-fluoromisonidazole, and found that
57 % of recurrences occurred in hypoxic regions; the size and
signal intensity of '*F-fluoromisonidazole correlated nega-
tively with survival.

In a retrospective review of 96 HNSCC patients, Wang et
al. found that indeed, the majority (61.4 %) of stereotactic
body radiotherapy (SBRT) failures were “near-misses” (20—
75 % inside PTV or <20 % inside PTV, but closest edge within
1 cm of PTV) [41]. There was a significant improvement in
OS and overlap/marginal failure-free survival among all
patients with PET/CT-guided planning (log rank p=0.037)
compared to patients with non PET/CT-guided planning. This
was particularly true among patients receiving definitive RT
(n=89; log rank p=0.008 and 0.009, respectively, for OS and
overlap/marginal failure-free survival).

Preliminary results

Schwartz et al. investigated the approach of PET-based dose
escalation in HNSCC by not covering neck levels that were
PET negative [42]. In 20 HNSCC patients, the investigators
created theoretical IMRT plans in which they limited the 66-
Gy dose to FDG-positive clinical and nodal areas and in a
subset of five of these patients, they boosted FDG-avid disease

Fig. 5 A PET/CT-guided IMRT plan for the patient in Fig. 2 with a
local recurrence of a TANO squamous buccal carcinoma. The overall
plan was to deliver 72 Gy in 2-Gy fractions. A simultaneous integrated
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boost technique was used to boost the GTVPET (segmented by
SUV5) to 77.2 Gy. Image courtesy of Professor Tzu-chen Yen, Chang
Gung Memorial Hospital, Linkou, Taiwan
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with 0.5-cm margins in 2.2-Gy increments until dose-limiting
criteria were reached. GTVpgt were segmented visually. Re-
striction of dose to PET-positive regions significantly reduced
mean dose to the contralateral parotid and laryngeal cartilage
in these theoretical plans, without missing pathologically ver-
ified nodal disease. Dose escalation allowed an increase in the
dose covering 95 % of the PTV to a mean of 74.9 Gy; notably,
patients with laryngeal cartilage or mandibular involvement
were excluded due to limitation on dose escalation in these
normal tissues. A subsequent phase I clinical trial investigated
the uniform delivery of either 72 or 77 Gy to a PET-derived
PTV (segmented by the SBR method) in 41 patients [43]. The
trial was stopped early due to a non-radiation related death,
but the authors concluded that a boost of 3 Gy/fraction to
<10 cm’ of the PET-avid region could be safely integrated in
the first 2 weeks. Grade 3 dysphagia in 56 and 57 % of the 72-
and 77-Gy groups respectively, was the major side effect.
Complete response was observed in 86 and 81 % of the 72-
and 77-Gy groups, respectively, with 1-year OS of 82 and
54 %. In four of the nine patients with recurrences, the disease
relapsed in the boosted PET-avid region.

Another group utilized a voxel intensity-based/dose painting
by the numbers (DPBN) approach to dose escalation, wherein
the dose to a region including the GTVpgr (segmented by the
SBR method) varied in proportion to the intensity of the PET
signal [44]. Notably, they set the low end of the intensity
threshold at 25 % of the high-end threshold (the 95th percentile
of intensity values); thus dose escalation was focused to smaller
volumes for more pronounced intensity peaks. Compared with
a simple contour-based approach, the DPBN approach devel-
oped sharper peak-dose regions with the target volume in 15
HNSCC patients. The same group subsequently combined
adaptive IMRT with DPBN in 21 HNSCC patients [45]. Each
patient received three separate plans: fractions 1-10 used a
pretreatment PET scan for DPBN, fractions 11-20 used a
PET scan after the eighth fraction for DPBN, and fractions
21-32 used a uniform IMRT plan. In seven patients, the PET-
derived clinical target volume (CTVpgr) (segmented at SUV 5q)
received 80.9 Gy; in 14 others, the GTVpgr received 85.9 Gy.
No patients had grade 4 toxicity or required treatment breaks.
The adaptation of treatment by the second PET scan reduced
the volumes of the GTVpgt (41 %), CTVpgr (18 %), high-dose
PTV (14 %), and parotids (9—12 %). In fact, due the smaller
target volume at 85.9 Gy, the patients receiving higher dose
actually had less acute toxicity than those receiving 80.9 Gy.
Thus, DPBN based on PET-derived volumes is promising and
may be safe and effective.

Conclusion

PET/CT- based imaging for HNSCC provides several signifi-
cant advantages for radiation oncologists. First, it modifies

staging information in nearly 40 % of cases, thus modifying
therapeutic goals. Second, it may assist in disease surveillance
and the assessment of treatment response. Third, it allows for
delineation of GTVs that appear to correlate more closely with
“true” pathologic tumor volumes. These are generally signifi-
cantly smaller than GTV ¢, but are not necessarily overlapping.
Based on the premise that these GTVpgt represent “true”,
biologically active tumor, PET/CT allows for dose escalation
that, in preliminary studies, is well tolerated. PET/CT can be
further used in adaptive RT planning, albeit only in the first half
of treatment. A key issue in the future of employing PET/CT
for RT planning is the appropriate method for segmenting the
PET signal to reliably delineate GTVpgr. Once a segmentation
protocol is standardized, PET/CT planning appears to represent
an exciting, biologically based tool in the radiation oncologists’
armamentarium in treating HNSCC.
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