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Precise assessment of lymph node metastases is critical to the
treatment outcome and overall survival of patients with head and
neck squamous cell carcinoma (HNSCC). The purpose of this
study was to investigate the effect of time-of-flight (TOF)
technique on the diagnostic performance of 18F-FDG PET/CT
for assessment of lymph node metastases in HNSCC patients.
Methods: In 39 patients with an initial diagnosis of HNSCC,
preoperative staging 18F-FDG PET/CT was performed to assess
lymph node metastases before surgery and histologic verifica-
tion. Potential lymph node metastases were evaluated and
documented separately for the right and left neck in accordance
with the head and neck lymph node level classification. Two
experienced readers measured lesion volume and uptake for
every PET-positive lymph node. Sensitivity, specificity, image
quality, and the PET characterization of the lesion (benign or
malignant) were compared between different reconstruction
methods (TOF PET and standard high-definition PET) and ma-
trices for both readers. Results: TOF PET significantly increased
the maximal standardized uptake value (SUVmax) but had no sig-
nificant effect on lesion volume. However, a higher SUVmax did
not result in a significant increase in small-lesion detection. Sen-
sitivity and image quality were slightly improved with TOF PET
but not significantly so. Matrix, on the other hand, had a signif-
icant effect on detected lesion numbers, sensitivity, and image
quality. Conclusion: For preoperative assessment of lymph
node metastases in HNSCC, 18F-FDG PET/CT using TOF tech-
nique increases SUVmax in lesions and improves image quality
but has no significant impact on small-lesion detectability.
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Head and neck squamous cell carcinoma (HNSCC) is
still a common cause of death. It is the fifth most common
malignancy in the world, with approximately 650,000 new
cases reported annually (1). The presence and extent of
lymph node metastases is critical for prognosis evaluation
and treatment planning. The number, distribution, and size
of lymph nodes are equally important for nodal staging of
head and neck cancer (2). Ultrasound and conventional
cross-sectional imaging, which depend mainly on size cri-
teria, have difficulty in differentiating between reactive
lymph nodes and tumor-infiltrated nodes. Diffusion-
weighted MR imaging of the head and neck region has been
shown to improve the outcome of lymph node staging (3).
A new dedicated software application, syngo ZOOMit (Sie-
mens Healthcare), has substantially improved image quality
and reduced susceptibility artifacts in pancreatic diffusion-
weighted MR imaging (4) and has also shown practical
potential in the head and neck region because it reduces
distortion and better delineates cervical lymph nodes. Al-
though head and neck CT scanning and MR imaging are
still considered the standard imaging tests for HNSCC,
there has been more evidence suggesting that PET should
routinely be added to improve staging of nodal or distant
disease, detection of unknown primary lesions, and surveil-
lance for recurrence (5). 18F-FDG PET alone was reported
to achieve a sensitivity of 87%–90% and a specificity of
80%–93% in nodal staging (6). The sensitivity, specificity,
and accuracy of dual-modality PET/CT were reported to be
81.1%, 98.2%, and 95.0%, respectively (7). Dedicated head
and neck contrast-enhanced CT achieves even higher diag-
nostic accuracy (96%) than standard contrast-enhanced CT
(81%) or whole-body PET/CT (89%) for detection of
lymph node metastases (8).

On the other hand, some studies have not demonstrated
a significant improvement in diagnostic performance for
PET/contrast-enhanced CT compared with anatomic cross-
sectional imaging, such as MR imaging (7,9). It remains
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challenging for PET/CT to detect early-stage cancer, head
and neck cancer in patients with a clinically negative neck,
and occult metastases. False-negative findings may result
from the limited spatial resolution of PET or the presence of
necrotic lymph nodes, whereas inflammatory lesions can
lead to false-positive results. In addition, the head and neck
region remains an anatomic challenge because of its many
small, complex structures, which create higher require-
ments for spatial resolution and better image quality.
Meanwhile, technologic advances in both hardware and

software allow continuous improvement of the physical and
clinical performance of PET/CT. The most recent innova-
tion is represented by time-of-flight (TOF) technique,
which localizes the annihilation event with much higher
precision by calculating the time difference between the
arrival of 2 coincident photons (10). TOF technique was
originally proposed in the 1980s but was then abandoned
because TOF gain could not compensate for its poor stop-
ping power and low light output (11,12). With the availabil-
ity of new fast scintillator detectors such as lutetium
oxyorthosilicate and lutetium yttrium oxyorthosilicate, TOF
PET again became of interest for the clinical setting (13).
Intensified research focusing on its new applications has
shown advantages such as better definition of small lesions,
improved uniformity, and reduced noise (10,14,15). In con-
trast to the gained experience with TOF PET in phantom
imaging studies, its performance in dedicated clinical indi-
cations has not been thoroughly investigated. There have
been only a few clinical studies, especially in the field of
head and neck imaging focusing on HNSCC.
In a prospective setting, we assessed the optimization of

PET/CT imaging protocols for diagnostic evaluation of the
head and neck region in patients with HNSCC. Initially, the
effect of high-definition PET/CT reconstruction parameters
on accuracy in the detection of HNSCC lymph node
metastases was analyzed (16). The purpose of the current
clinical study was to investigate the effect of TOF PET on
18F-FDG PET/CT in the preoperative detection of HNSCC
lymph node metastases. We evaluated its effect on several
parameters: lesion volume, standardized uptake value
(SUV), diagnostic performance, and image quality.

MATERIALS AND METHODS

Patients
Patients who were initially diagnosed as having squamous cell

carcinoma in the head and neck were recruited into our study after
giving their written informed consent. Children and women who
might be pregnant—rare in HNSCC patient groups—were ex-
cluded. Seventy-four patients were included at first, but 35 patients
dropped out because there were no final histologic reports for
correlation. A total of 39 patients (30 men and 9 women; mean
age, 61 y; age range, 44–84 y) who underwent surgery immedi-
ately after the PET/CT examination were evaluated for TOF tech-
nique. For anatomic correlation between imaging findings and the
neck dissection report, the specimens were divided into individual
cervical lymph node regions (17). Histopathologic analysis of
lymph nodes served as the gold standard for diagnostic decision

making. The prospective study was approved by our hospital in-
stitutional ethics committee.

18F-FDG PET/CT Protocol and Image Interpretation
The imaging protocol, established by us for dedicated head and

neck imaging, was similar to that in a recent study published by
our group (16). Patients were imaged on a Biograph mCT PET/CT
scanner (Siemens Healthcare) with a high-counting-rate lutetium
oxyorthosilicate detector and a 64-slice CT scanner. The coinci-
dence time window was 4.1–4.5 ns, with an energy resolution of
435–650 keV. For TOF imaging, the time resolution was 555 ps.
After at least a 6-h fasting period, weight-adapted 18F-FDG with
activity between 300 and 350 MBq was intravenously adminis-
tered, followed by an approximately 1-h uptake phase.

At first, an anterior–posterior topogram was obtained for imag-
ing planning. Then, a low-dose CT scan for attenuation correction
was acquired (Siemens CARE Dose4D: 120 kV, 50 mAs, pitch of
0.8) with a slice thickness of 5 mm and a 3-mm increment from
the skull base to the proximal femur. PET imaging of the same
area was then performed in 3-dimensional mode with 8–10 bed
positions at 3 min each. Finally, all patients underwent contrast-
enhanced diagnostic CT (120 kV, 50–120 mAs, pitch of 0.8, col-
limator slice width of 1.2 mm) from the skull base to the thorax
after intravenous injection of weight-adapted iodinated contrast
medium (Imeron 320; Bracco).

TABLE 1
Reconstruction Parameters for the 4 Sequences

HD PET TOF PET

Parameter 1 2 3 4

Matrix 200 400 200 400
Iterations 3 3 3 3
Subsets 24 24 21 21
Zoom 1.0 1.0 1.0 1.0
Filter Gaussian

(3 mm in

FWHM)

Gaussian

(3 mm in

FWHM)

Gaussian

(3 mm in

FWHM)

Gaussian

(3 mm in

FWHM)

FWHM 5 full width at half maximum.

FIGURE 1. In total, 124 lymph nodes were assessed on PET
images and correlated with histologic reports. Readers A and B
detected different numbers of lymph nodes. Reader B performed
better and missed fewer lesions (reader B, 47 undetected lymph
nodes; reader A, 74 undetected lymph nodes; *P 5 0.0111).
Additionally, matrix 400 enabled detection of more lesions than
matrix 200 (**P5 0.0137). No significant difference between TOF
PET and standard HD PET could be shown.
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After acquisition, all PET/CT raw data of the 39 patients were
reconstructed at the Syngo workstation (Siemens Healthcare). For
each patient, first the CT data were reconstructed for the purpose of
scatter and attenuation correction. Then, PET raw data were
reconstructed in 4 different sequences for each patient. The TOF
PET sequences (reconstructed using the TOF method) and high-
definition (HD) PET sequences (reconstructed using the standard
TrueX method [Siemens Healthcare]) were reconstructed with 2
different matrices: 200 · 200 and 400 · 400. HD PET sequences
used 3 iterations and 24 subsets combined with 3-dimensional gauss-
ian postfiltering at 3 mm in full width at half maximum, which
renders high diagnostic output for HNSCC lymph node staging
(16). For TOF PET sequences, 3 iterations and 21 subsets were
recommended by the manufacturer for clinical routine imaging of
the head and neck region. The details of the reconstruction parame-
ters are listed in Table 1.

Image reading and reporting were performed on a workstation
equipped with fusion software displaying CT, PET, and PET/CT
images (TrueD software, multimodality workplace; Siemens
Healthcare). All PET/CT images were evaluated in a masked
manner by 2 board-certified radiologists with long-term experi-
ence in nuclear medicine. The results were correlated with the
postsurgical histologic findings for the lymph nodes.

The TrueD software was used to build the volume of interest
and determine the volume and maximal SUV (SUVmax) of sus-
pected lymph nodes. These data were then documented on an
evaluation sheet individually for the left and right sides of the

neck, according to the established neck lymph node classification.
For both readers, their diagnostic judgment on the character of the
detected lymph nodes (benign or malignant) was based entirely on
the PET information, not on the correlating CT images. The CT
images were viewed for anatomic localization of the suspected
lymph node levels.

Image quality was visually scored on a 4-level scale as follows:
1, excellent; 2, good; 3, satisfactory; 4, not assessable. The quality
scoring was based predominantly on the individual reader’s per-
ception of blurring and quality of lesion demarcation on the image.

Through a comparison between PET findings and postoperative
histologic findings for the dissected lymph nodes, sensitivity and
specificity for lymph node detection were determined for each
method.

Statistics
Paired t testing was performed to compare lesion volumes and

SUVmax. For comparison of PET lymph node character, image
quality, sensitivity, and specificity between different sequences
and different readers, the McNemar test and k values were used
(weighted k value if there were more than 2 levels involved).

RESULTS

Patients and Lesions

The diagnosis of HNSCC was confirmed by histologic
evaluation in all 39 patients. Despite PET/CT, a primary
tumor location could not be identified in 2 patients, who
were therefore given a diagnosis of cancer of unknown
primary (CUP). The primary tumor location in the other 37
patients was hypopharynx (n 5 3), larynx (n 5 8), oral
cavity (n 5 2), oropharynx (n 5 17), tongue (n 5 6), and
tonsil (n 5 1).

In total, 124 lymph nodes were assessed on PET images
and were clearly correlated with histologic reports: 86
malignant and 38 benign. Because there were 4 different
sequences (200 HD PET, 200 TOF PET, 400 HD PET, and
400 TOF PET) and 2 readers evaluating each lymph node, our
data volume included 992 imaging units. Among them, 871
imaging units (87.8%) were detected. Readers A and B

FIGURE 2. For both reader A (A) and reader B (B), SUVmax was
significantly higher on TOF PET than on HD PET for matrix 200
and matrix 400 (P , 0.05).

FIGURE 3. Bland–Altman analysis dem-
onstrates that differences in SUVmax be-
tween TOF PET and HD PET were
independent of SUVmax range (P 5
0.4683). Data were included if SUVmax

was greater than 2.5.
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detected a different number of lymph nodes (Fig. 1). Reader B
performed better and missed fewer lesions (reader B, 47 un-
detected lymph nodes; reader A, 74 undetected lymph nodes;
P 5 0.0111). Additionally, matrix 400 enabled detection of
more lesions than matrix 200 (P 5 0.0137). However, no
significant difference could be demonstrated when TOF
PET and HD PET sequences were compared (P . 0.05).

Lesion Volume

The lesion volumes for reader Awere 3.90 6 5.83 (mean
6 SD) cm3, 3.85 6 5.69 cm3, 3.52 6 5.54 cm3, and 3.61 6
5.56 cm3 for 200 HD PET, 200 TOF PET, 400 HD PET, and
400 TOF PET, respectively. For reader B, the respective
lesion volumes were 3.39 6 4.62 cm3, 3.43 6 4.40 cm3,
3.16 6 4.89 cm3, and 3.27 6 4.93 cm3. Neither reader
showed a significant difference in comparing reconstruction
methods or matrices (P . 0.05).

SUVmax

For both readers, SUVmax was significantly higher in
TOF PET sequences than in HD PET sequences (P ,
0.05) for matrix 200 and matrix 400 (Fig. 2). SUVmax for
reader A was 8.50 6 5.67, 8.91 6 5.63, 8.80 6 5.88, and
9.07 6 5.90 for 200 HD PET, 200 TOF PET, 400 HD PET,
and 400 TOF PET, respectively. For reader B, the respective
values were 8.31 6 5.68, 8.83 6 5.65, 8.27 6 5.73, and
8.556 5.60. Furthermore, the Bland–Altman analysis dem-
onstrated that the differences between 2 reconstruction
methods were independent of SUVmax range (P 5
0.4683, Fig. 3), reader (P 5 0.6614), and matrix (P 5
0.5601), which means that the SUVmax for TOF PET was
always higher than that for HD PET, regardless of the
SUVmax range, reader, or matrix.

PET Character

The influence of different sequences on the reader’s di-
agnostic judgment of the character (benign or malignant) of
detected lymph nodes on PET was assessed. For both read-
ers, k values showed good to very good agreement on le-

sion character in comparisons of different reconstruction
methods and matrices (Table 2), indicating that different
sequences have no significant effect on lesion characteriza-
tion. The agreement between the 2 readers was moderate to
good (Table 3). McNemar testing confirmed that there was
no significant difference (P . 0.05).

Sensitivity and Specificity

The sensitivity and specificity of the 4 sequences for both
readers are summarized in Table 4. Diagnostic sensitivity
was slightly higher for TOF PET than for HD PET but not
significantly so. There was only a weakly significant differ-
ence between 200 TOF PET and 400 TOF PET (Fig. 4, P 5
0.0588). For both readers, TOF PET was slightly less spe-
cific than HD PET with both matrix 200 and matrix 400.
However, statistical analysis revealed no significant differ-
ence in specificity between different reconstruction meth-
ods or different matrices (Fig. 5).

Image Quality

The images of all 4 sequences were scored by both
readers. TOF images were considered to have sharper
boundaries and better delineation, especially for small
lesions with mild uptake (Fig. 6). The relative frequency
of each score range was calculated and is shown in Figure
7. 400 TOF PET (very good, 11.53%; good, 65.38%; sat-
isfactory, 23.07%) and 400 HD PET (very good, 6.41%;
good, 66.66%; satisfactory, 26.92%) definitely revealed bet-
ter image quality than 200 TOF PET (good, 37.17%; satis-
factory, 55.12%; not assessable, 7.69%) and 200 HD PET
(good, 34.61%; satisfactory, 58.97%; not assessable,
6.41%) (P , 0.05, k 5 0.01–0.03). TOF PET had a higher
frequency of score 1 (very good) than did HD PET, but the
difference between TOF PET and HD PET was not signif-
icant (P , 0.05, k 5 0.29–0.51, showing fair to moderate
agreement between the 2 sequences).

DISCUSSION

The incidence of HNSCC is increasing, with approxi-
mately 650,000 newly diagnosed cases annually around the
world, among which 60% are in an advanced stage. Lymph
node infiltration is the most important adverse prognostic
factor for HNSCC patients. In addition, good postsurgical
outcome depends largely on complete resection of all tumor
tissue. Therefore, precise preoperative nodal staging is
critical for optimal treatment planning and the long-term
survival of patients (19). However, despite rapid advances

TABLE 2
Intersequence Agreement on Lesion Character for Both Readers

Reader A Reader B

Sequence k Intersequence agreement k Intersequence agreement

200 HD vs. 200 TOF 0.94 Very good 0.95 Very good
400 HD vs. 400 TOF 0.85 Very good 0.85 Very good
200 HD vs. 400 HD 0.68 Good 0.79 Good
200 TOF vs. 400 TOF 0.79 Good 0.74 Good

TABLE 3
Interreader Agreement on Lesion Character

Sequence k Interreader agreement

200 HD 0.58 Moderate
200 TOF 0.44 Moderate
400 HD 0.66 Good
400 TOF 0.68 Good
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in different imaging modalities, lymph node staging can
still be challenging because of the presence of complex
structures in an anatomically small region. One possibility
for improving the diagnostic output of PET/CT might be
the integration of TOF technique. Yet, few data on TOF
technique in the head and neck region are available. With
the intention of further optimizing reconstruction parame-
ters in PET/CT and increasing diagnostic output, it was our
aim to analyze the effect of TOF technique on the diagnos-
tic performance of 18F-FDG PET/CT for assessment of
HNSCC lymph node metastases.
In studies using phantoms, TOF technique in PET/CT

has been reported to show superior performance regarding
small-lesion detection, signal-to-noise ratio (SNR), and
contrast resolution (18,20,21). However, quantifying and
transferring these improvements to the clinical setting is
complex. Kadrmas et al. (22) presented 2 illustrative case
examples, a patient with colon cancer and a patient with
esophageal cancer, in which a visually lower noise level
and improved SNR could be demonstrated. Karp et al.
(14) showed, in 3 cases of large patients (1 with colon
cancer, body mass index of 46.5; 1 with an abdominal
tumor, body mass index of 38; 1 with non-Hodgkin lym-
phoma, body mass index of 46), that TOF reconstruction
revealed higher lesion uptake and a higher contrast recov-
ery than non-TOF reconstruction at a matched noise level.
In their study, Lois et al. (23) enrolled 100 oncologic
patients with lesions in various body regions (upper and
lower abdomen, lungs, and head and neck) and confirmed
that TOF technique better defined small lesions, improved
uniformity, and reduced noise for most lesions in the thorax

and abdomen. Furthermore, their study demonstrated a clear
correlation between TOF SNR gain and patient body mass
index for abdominal lesions but no correlation and only
a slight SNR increase in the head and neck region. Haus-
mann et al. (24) demonstrated additional value for TOF
technique in 18F-choline PET/CT for detecting small met-
astatic lesions in 32 patients with prostate cancer and bio-
chemical recurrence.

In our study, we investigated the effect of TOF technique
on the diagnostic outcome of 18F-FDG PET/CTwith regard
to preoperative lymph node staging in HNSCC. We could
demonstrate that TOF PET images always show signifi-
cantly higher SUVmax than HD PET images regardless of
SUVmax range, matrix, and reader. This finding is consistent
with previous results (24,25). But unexpectedly, in our
study a higher SUVmax on TOF PET did not result in sig-
nificantly increased lesion detection in the head and neck
region when compared with HD PET. Sensitivity was
slightly higher in TOF PET than in HD PET but not sig-
nificantly so. In addition, TOF PET images more clearly
delineated lesions and were more frequently given a high
score for image quality. Yet, comparison of image quality
scores by the 2 experienced readers did not indicate a sig-
nificant improvement resulting from TOF PET. Also, TOF
PET and HD PET had no significant effect on the assess-
ment of whether lymph nodes were malignant or benign.

All these results suggest that in the head and neck region,
the performance of TOF PET does not equal that found
previously for abdominal imaging (14,23,24). One explana-
tion might be the fact that 2 completely different anatomic
regions are involved and that the results of abdominal im-
aging cannot be directly transferred to head and neck im-
aging. According to a previous finding by Budinger (12),
variance between different body regions exists because
a SNR improvement is proportionate to the square root of
the object size and inversely related to the square root of the
system timing resolution. Therefore, there may not be so
significant an SNR improvement in the head and neck region
as in body parts with a larger diameter, such as the abdomen
and pelvis. This is consistent with the only available research
involving TOF application in the head and neck region (23).
The authors explained that the slight SNR improvement in
lesions of the head and neck region was the result of patients
being in the arms-up position during examination, which
increased the effective diameter of the region.

Although it did not result in significantly higher lesion
detection rates, a higher SUVmax could still be considered

TABLE 4
Sensitivity and Specificity of the 4 Sequences for Readers A and B

200 HD 200 TOF 400 HD 400 TOF

Parameter A B A B A B A B

Sensitivity (%) 84.21 88.61 85.53 87.34 85.71 88.61 87.01 90.00
Specificity (%) 40.74 59.38 37.04 56.25 38.71 58.82 38.71 58.82

FIGURE 4. (A) Comparison of sensitivity between HD PET
and TOF PET for both readers. TOF PET showed slightly
higher sensitivity than HD PET but without a significant
difference (P . 0.05). (B) Comparison of sensitivity between
matrix 200 and matrix 400 for both readers. There was a weak
significant difference between 200 TOF PET and 400 TOF PET
(P 5 0.0588).
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useful. TOF technique can achieve similar SUVmax levels in
less acquisition time and with less 18F-FDG activity, the
latter of which, in particular, has practical potential in clin-
ical applications. A patient with cancer commonly requires
several sequential PET/CT scans over the course of treat-
ment, including a staging scan before treatment and usually
at least 2 scans for posttherapeutic monitoring at certain
intervals. Moreover, there are difficult cases that may in-
volve the use of multiple tracers. Therefore, the problem of
radiation exposure could raise concern among patients and
referring doctors. According to the results of Murray et al.
(26), it was feasible to provide images without a significant
lesion-uptake bias using TOF PET technique with a short
acquisition time and reduced activity, which could be trans-
lated into clinical protocols.
On the other hand, when comparing different scans,

especially in clinical practice, we should bear in mind the
dependence of SUVmax on the reconstruction method. As
the most widely used semiquantitative parameter, SUVmax

plays an essential role in the clinical setting, such as in
characterizing a lesion as benign or malignant and in

assessing treatment response and long-term follow-up.
However, with the introduction of an increasing number
of new reconstruction techniques, the question of intercom-
parability is raised. According to a European procedure
guideline for tumor imaging with PET, it is not yet possible
to specify rational reconstruction settings for each new
technique (27). With the maturation of these techniques
over time, there should be a standardized protocol to
ensure comparability of SUVs between multiple PET
scans, especially in the setting of treatment response as-
sessment (28).

Our study also found matrix selection to be an important
factor influencing lesion detectability. Compared with
matrix 200, matrix 400 detected more lymph nodes, had
a higher sensitivity for lesion detection, and had better
image-quality output. Although it was not the main concern
of our study, this result can be helpful in further clinical
applications of TOF technique. Lois et al. (23) found in
a phantom study that TOF images perform better in visu-
alizing lesions than non-TOF images at a large pixel size
(image matrix of 168 · 168, 4-mm pixel size). Also, the
intrinsic noise reduction of TOF technique can compensate
for the higher noise level caused by smaller pixel size (im-
age matrix of 336 · 336, 2-mm pixel size), which made the
use of higher-spatial-resolution mode possible in the clini-
cal setting. However, there was no direct comparison of
matrix in the study of Lois et al., nor has there been a rel-
evant clinical study until now. Further research is required
to investigate the effect of matrix selection on the diagnos-
tic performance of PET/CT with the TOF algorithm.

We have to mention certain limitations of our study.
First, in order to focus on a comparison between different
PET reconstruction methods, only PET information was
made available to the 2 readers. The valuable contribution
of the CT information, such as regarding the size of the
lymph node, was not considered during the reading. This

FIGURE 5. (A) Comparison of specificity between HD PET and
TOF PET for both readers. For matrix 200, TOF PET showed
slightly lower specificity than HD PET. (B) In comparison of
specificity between matrices, matrix 400 showed slightly
lower specificity than matrix 200. However, statistical analysis
demonstrated no significant difference in specificity between
different reconstruction methods or different matrices.

FIGURE 6. Axial PET images recon-
structed using different methods in 55-
y-old man with oropharyngeal carcinoma
(T2N2bM0). Two suspected lymph nodes
in right level 2 were proved to be malig-
nant by histologic examination. For both
anterior (white arrow) and posterior (black
arrow) lymph nodes, SUVmax measured
on TOF PET (B and D) was consistently
higher than SUVmax measured on HD PET
(A and C). Lesions on TOF PET images
had sharper boundaries and better con-
trast, especially on 400 TOF PET (D).
However, both readers classified the
lesions as benign lymph nodes, consider-
ing their mild uptake. SUVmax and image
quality score as assessed by the 2 read-
ers are shown individually on each se-
quence: 200 HD PET (A); 200 TOF PET (B),
400 HD PET (C), and 400 TOF PET [D].
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factor may explain the decreased sensitivity and specific-
ity compared with the diagnostic performance of PET/CT
in clinical practice. Moreover, the number of patients for
whom histologic confirmation of the PET diagnosis could
serve as the gold standard was limited. Further studies on
large cohorts need to be performed to confirm these
findings and to integrate them in optimized PET/CT
scanning protocols.

CONCLUSION

For diagnostic assessment of lymph node metastases in
patients with an initial diagnosis of HNSCC, 18F-FDG
PET/CT using TOF technique increases SUVmax and
results in better image quality but has no significant effect
on small-lesion detectability. The selection of the matrix
plays an important role in precise lesion detectability, sen-
sitivity, and image quality and in the potential of TOF
technique for the clinical management of patients with
HNSCC.
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FIGURE 7. Image quality scores for the 4 sequences. Matrix
400 definitely provided better image quality than matrix 200 (P ,
0.05, k 5 0.01–0.03). TOF PET had a higher frequency of score 1
(very good) than did HD PET, but the difference between TOF
PET and HD PET was not significant (P , 0.05, k 5 0.29–0.51).
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