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Abstract

Purpose To comparatively evaluate the diagnostic performances of total-body '®F-fluorodeoxyglucose positron-emission
tomography/computed tomography (‘*F-FDG PET/CT) with fast 2-min acquisition and conventional PET/CT in liver cancer
patients.

Methods This study included 156 patients with liver tumours. Seventy-eight patients underwent total-body PET/CT.
PET raw data were reconstructed using acquisition durations of 2 min (G2) and 15 min (G15). Another 78 patients
with liver lesions (control patients) underwent conventional uMI780 PET/CT (G780). All patients were evaluated
based on TNM staging. The maximum tumour standardized uptake value (tumour SUVmax), mean normal liver SUV
(SUVmean), and tumour SUVmax-to-liver SUVmean ratio (TLR) were determined for all patients. G15 data were
used as the reference in the lesion detectability analysis. The diagnostic performances of PET/CT in terms of visual
parameters and of PET in terms of semi-quantitative parameters such as SUVmax and TLR were evaluated. Receiver
operating characteristics (ROC) curve analysis of SUVmax and TLR at G2 was performed. Pathologic findings of
surgical specimens served as the gold standard for all patients.

Results The lesions found in G15 were also noted in G2; three lymph nodes were missed in G2. However, no
significant difference was found in the TNM stage among G2, G15, and G780. For benign and malignant lesions,
the liver SUVmean in G2 and G15 was higher than that in G780 (all P <0.05). The tumour SUVmax and TLR in
G2 were equivalent to those in G15 and G780 regardless of whether the lesions were benign or malignant. ROC
curve analysis (SUVmax cutoff: 4.34, TLR cutoff: 1.34) demonstrated that G2 also had good sensitivity in detect-
ing liver cancer.

Conclusion The diagnostic performance of total-body PET/CT in G2 was comparable to that in G15 among liver cancer
patients. Further, the diagnostic efficiency of total-body PET/CT imaging with fast 2-min acquisition and conventional PET/
CT was similar.
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for well-differentiated hepatocellular carcinoma (HCC)
due to its low sensitivity; however, it has a potential for
application in the detection of poorly and moderately dif-
ferentiated or advanced HCC [6, 7]. In recent years, great
progress has been made in the use of '®F-FDG PET/CT in
the management of liver cancer, particularly in the staging
of the disease [8, 9].

In PET/CT, image quality and noise level are mainly
governed by the administered activity and acquisition
time [10]. For conventional PET/CT, the radioactivity
counts can be compensated by increasing the acquisition
time. The minimum time-mass activity-product (TAP)
is 7 or 14 MBq min/kg for a PET system that applies a
PET bed overlap of <30% or>30% [11]. However, for
the current state-of-the-art PET/CT, total-body PET/
CT is performed with a 194-cm-long axial field of view
(FOV) and a wide acceptance angle, allowing simultane-
ous recording of coincident photons from the whole body
and greatly increasing PET scanner sensitivity [12]. Based
on this physical characteristic, excellent image quality
can be obtained with shortened scan durations or reduced
administered activity. Liu et al. have demonstrated that the
ultra-low injected activity (10 X reduction) could achieve
relevant kinetic metrics and comparable image contrast
with full activity imaging in healthy volunteers by using
total-body PET/CT [13]. However, ongoing studies have
been mostly based on the evaluation of the image quality
and are still in the preliminary stage of clinical feasibility
[14, 15].

Total-body PET/CT enables the application of vari-
ous combinations according to the injected activity and
acquisition time to meet the different needs in clinical
settings. The key to the value of PET/CT imaging is that
the degree of lesion uptake is different from that in the
background. However, the '®F-FDG uptake capacity of
different tissues or organs varies. For lesions with the
same uptake of imaging agents, the visual detectability
is likely to significantly differ if lesions are located in
different organs. For example, the lesions in the rectum
are obvious, while liver metastases or brain metastases
of rectal cancer are less clearly visible due to '*F-FDG
hypermetabolism in the liver and brain and could be eas-
ily misdiagnosed. We established the acquisition time for
different injected activities based on the overall image
quality: 2 min was the shortest acquisition time that
could be applied without compromising image quality
and lesion detectability for the full activity. To provide
a basis for appropriate application in clinical settings,
we comparatively evaluated the diagnostic performance
between total-body PET/CT and conventional PET/CT in
liver cancer patients with the same injected activity and
acquisition time of each bed in this study.

Materials and methods
Patients

One hundred and fifty-six patients with liver tumours were
retrospectively included, of which 78 patients with liver
disease had undergone total-body PET/CT imaging from
October 2019 to August 2020. The diagnosis of all patients
was confirmed by postoperative pathological testing. The
exclusion criteria were as follows: no uptake of FDG in
primary lesions, disease in the liver precluding measure-
ment of mean normal liver standardized uptake value
(SUV), a lack of pathological test results, and receipt of
any treatment before PET/CT scanning. In a matched-pair
study, another 78 patients who underwent conventional
PET/CT imaging were selected from our dataset based
on the characteristics and pathological test results of the
patients who had undergone whole-body PET/CT scan-
ning. This study was approved by the institutional review
board of Zhongshan Hospital, Fudan University, and writ-
ten informed consent was obtained.

PET/CT image acquisition and reconstruction

All the patients fasted for at least 6 h before '®F-FDG
administration, and the level of fasting blood glucose was
lower than 11 mmol/L. All of them were in an optimal
hydration state and rested for approximately 60 min in
quiet surroundings after '*F-FDG injection. Seventy-eight
patients underwent total-body PET/CT using the uEX-
PLORER scanner (United Imaging Healthcare, Shang-
hai, China). The PET images were acquired with 15 min
and then reconstructed using the data for the first 2 min
to simulate faster acquisition, hereinafter referred to as
G15 and G2, respectively. PET reconstructions were per-
formed using the ordered subset expectation maximization
(OSEM) algorithm with the following parameters: time
of flight (TOF) and point spread function (PSF) model-
ling, three iterations, and 20 subsets, slice thickness of
1.443 mm, matrix of 192 x 192, and a full width at half
maximum of the Gaussian filter function of 3 mm.
Another 78 patients (the control group) underwent
conventional PET/CT (uMI780 scanner; United Imaging
Healthcare, Shanghai, China) with a speed of 2 min/bed,
which is referred to as G780. The PET image reconstruction
algorithm used the OSEM protocol: 2 iterations, 20 subsets,
TOF and PSF technologies, and a full width at half maxi-
mum of the Gaussian filter function of 3 mm. PET/CT scan-
ning was performed from the skull base to the mid-thigh.
According to the OSEM algorithm characteristics,
the image noise increased with the increased number of
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iterations, the tumour-to-background (TBR) increased
while the signal-to-noise (SNR) decreased. Our previous
published study has demonstrated that the noise in images
with iteration number of 3 was higher than that in images
with iteration number of 2 in total-body PET/CT, and the
image quality of images with iteration number of 2 was
higher than that with iteration number of 3 [16]. Compared
with conventional PET/CT imaging, the images with itera-
tion number of 2 showed a higher lesion SNR. Taken the
TBR and SNR into consideration, the total-body PET/CT
imaging with iteration number of 2 may be the optimal
reconstruction protocol.

PET/CT image interpretation

The PET images were independently assessed by two
nuclear medicine physicians with over 5 years of interpret-
ing PET/CT images (Hu: 5 year, and Liu: 7 years). The G2
and G15 PET images were loaded into the viewer by using
software (uWS-MI, R0O01, United Imaging Healthcare). 18p_
FDG uptake in the liver lesions equal to or lower than the
liver SUVmean was referred to as negative and that higher
than the liver SUVmean was referred to as positive. Malig-
nant and benign lesions were diagnosed based on the rater’s
experience. TNM staging for liver cancer was according to
the eighth edition of the American Joint Committee on Can-
cer (AJCC) staging manual [17, 18]. All lesions including
tumours and lymph nodes on total-body PET/CT imaging
were counted, and the G15 data served as the reference. A
2D circular region-of-interest (ROI) with a diameter of 2 cm
was manually drawn on the homogeneous area of the right
lobe of the liver. The ROI was carefully drawn far away from
lesions and large blood vessels. The maximum SUV of a
lesion (SUVmax) and the liver SUVmean were recorded.
The SUVmax of the lesion was determined using the cor-
responding PET transverse slice with the maximum diam-
eter on CT images for a comparison of the image datasets.
The tumour-to-background ratio (TLR) was calculated by
dividing the lesion SUVmax by the liver SUVmean. The
values reported by each observer were averaged for inter-
group comparison.

Statistical analysis

Statistical analyses were performed using SPSS 20.0 (IBM
Corp., Armonk, NY, USA), GraphPad Prism 6.0 (Graph-
Pad Software Inc., San Diego, CA, USA), and MedCalc
11.4 (MedCalc Software Bvba, Ostend, Belgium). Numeric
parameters are presented as mean + standard deviation, and
categorical variables are described as frequencies. A P value
of <0.05 indicated statistical significance. Independent sam-
ple ¢ test and Mann—Whitney U test were used to compare
differences between the 2-min group and routine time group.
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Differences in categorical variables between the two groups
were evaluated using the chi-square test. Receiver operating
characteristics (ROC) curve analysis was performed to deter-
mine the sensitivity, specificity, and optimal cutoff values.

Results
Patient demographics

A summary of the characteristics of the patients in the G2,
G15, and G780 groups is shown in Table 1. Seventy-eight
patients who underwent total-body PET/CT were included
(55 men and 23 women, mean age 59.56 + 12.74 years). Of
these, 53 patients had solitary tumours and 25 had multiple
tumours. Another 78 patients underwent conventional PET/
CT (54 men and 24 women, mean age 58.81 + 12.27 years).
Among these patients, 57 had solitary tumours and 21
had multiple tumours. A significant difference in tumour
size was found between the G2, G15, and G780 groups
(P <0.05). Intergroup differences in other characteristics
were not significant (all P> 0.05).

Lesion detectability in G2/G15 and TNM stages
between G2/G15 and G780

As shown in Table 2, a total of 87 tumours, large or small,
were identified in G2 and G15, and no tumours were missed
in G2. For lymph nodes, fifty-nine lymph nodes were iden-
tified in G15, while 56 lymph nodes were identified in G2.
The three lymph nodes missed in G2 were all identified in
G15; three missed lymph nodes were located in the portal
vena cava space, hepatogastric space, and cardiophrenic
angle. The location of distant metastasis was the kidney in
both G2 and G15. No significant difference was found in
lesion detectability between G2 and G15 (P> 0.05).

Among the 78 patients with total-body PET/CT imaging
data, liver cancer was confirmed by pathological examina-
tion in 66 patients, of which 14 showed lymph node metas-
tasis and 52 patients without lymph nodes metastasis. In G2
and G15, 63 liver cancer patients, of which one suspicious
distal metastasis, were diagnosed based on the PET/CT
imaging findings and rater’s clinical experience. In the 14
cases with lymph nodes metastasis, 10 patients with lymph
nodes metastasis were identified in G2 and G15; in the 52
patients without lymph node metastasis, 44 and 43 cases
without metastasis were diagnosed in G2 and G15, respec-
tively. A lymph node located in the portal vena cava space
was missed in G2, and this patient was diagnosed as without
lymph node metastasis. The patients with liver cancer in the
G2 group showed the same TNM stage as those in the G15
group (P>0.05).
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Table 1 Demographics of
patients who underwent total-
body PET/CT and conventional
PET/CT

Table 2 Lesion detectability
and TNM stage of liver cancer
patients in the G2, G15, and
G780 groups

Characteristic G2/G15 G780 P value
Age (year, range) 59.56 +12.74 (21-85) 58.81+12.27 (20-81) 0.626
Sex 0.861
Male (%) 55 (70.5%) 54 (69.2%)

Female (%) 23 (29.5%) 24 (30.8%)

Tumours 0.482
Solitary (%) 53 (67.9%) 57 (73.1%)

Multiple (%) 25 (32.1%) 21 (26.9%)

Tumour size (cm, range) 5.24+3.66 (1.0-25.1) 7.02+4.57 (1.5-20.2) 0.009#
Pathological types 1.000
HCC II-I1 (%) 36 (46.2%) 34 (43.6%)

ICC 1I-II (%) 24 (30.8%) 26 (33.3%)

HCC-ICC II-II (%) 5 (6.4%) 3(3.8%)

Inflammation (%) 2 (2.6%) 2 (2.6%)

Haemangioma (%) 3 (3.8%) 3(3.8%)

EHE (%) 1(1.3%) 1(1.3%)

HBIlIN I (%) 1(1.3%) 1(1.3%)

SNN (%) 2 (2.6%) 2 (2.6%)

DN (%) 2 (2.6%) 3(3.8%)

FNH (%) 1(1.3%) 2 (2.6%)

Angiosarcoma (%) 1(1.3%) 1(1.3%)

HBIlIN I hepatobiliary intraepithelial neoplasia I, SNN solitary necrotic nodule, DN dysplastic nodule, EHE
epithelioid haemangioendothelioma, FNH focal nodular hyperplasia

*P <0.05

G2 Gl15 P value (#) G780 P value (})
Lesion detection*
Tumours 87 87 /
Lymph nodes 56 59 0.854 /
TNM staget 1.000
Tx 63 (95.5%) 63 (95.5%) 62 (96.9%)
N Stage 1.000 0.600
NO 44 (84.6%) 43 (82.7%) 44 (83.0%)
N1 10 (71.4%) 10 (71.4%) 7 (63.6%)
M Stage 1.000
MO 65 (98.5%) 65 (98.5%) 63 (98.4%)
M1 1(1.5%) 1(1.6%) 1(1.6%)

*Number of lesions

"Number of patients

#Comparison between the G2 and G15 groups

fComparison between the G2 and G780 groups

Another 78 patients underwent conventional uMI780  same raters’ evaluations; of these, seven showed lymph node
PET/CT scanning, of which 64 were confirmed to show liver metastasis and 44 did not show metastasis.
cancer by pathological examination and 11 showed lymph In comparisons involving G780, the TNM stage in
node metastasis. In the G780 group, 62 liver cancer patients,  cancer patients was not influenced by the rapid (2 min)
including one with distal metastasis, were diagnosed by the ~ acquisition in total-body PET/CT imaging (all P> 0.05)

(Fig. 1).
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Fig.1 PET images of a 50-year-old patient with HCC II. Trans-
verse views of the intense uptake of lesions in the liver (a—PET,
b—Mixed) and a coronal slice of the whole body (c¢) in G2. Trans-

Table 3 Diagnostic performance in the G2, G15, and G780 groups

G2 Gl15 G780
TP/FP 63/3 63/3 62/5

TN/FN 9/3 9/3 912
Sensitivity (n)  95.5% (63/66)  95.5% (63/66)  96.9% (62/64)

Specificity () 75.0% (9/12)  75.0% (9/12)  64.3% (9/14)
Accuracy (n)  92.3% (72/78)  92.3% (72/78)  91.0% (71/78)
PPV (n) 95.5% (63/66)  95.5% (63/66)  92.5% (62/67)
NPV (1) 75.0% (9/12)  75.0% (9/12)  81.8% (9/11)

TP true positive, FP false positive, TN true negative, FN false nega-
tive, PPV positive predictive value, NPV negative predictive value

"Number of patients

Diagnostic performances of G2, G15, and G780
in the detection of liver cancer

The diagnostic performances of G2, G15, and G780 in the
detection of liver cancer were shown in Table 3. Sixty-three
cancer patients and nine cases with benign neoplasm were
diagnosed in G2 and G15, which included three false-posi-
tive patients (one patient with hepatobiliary intraepithelial
neoplasia I, HBilIN I; one patient with solitary necrotic
nodule, SNN; one patient with dysplastic nodule, DN) and
three false-negative patients (two patients with HCC, one
patient with ICC). The diagnostic performances of G2 and
G15 were as follows: sensitivity, 95.6%; specificity, 75.0%;
PPV, 95.5%; NPV, 75.0%; and diagnostic accuracy, 92.3%.

Among the 78 patients who underwent assessments
with the uMI780 PET/CT scanner, 62 and 9 patients
were diagnosed as showing malignant lesions and benign
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verse views of the intense uptake of lesions in the liver (e—PET, f—
Mixed) and a coronal slice of the whole body (d) in G15

tumours, respectively, which included five false-positive
cases (one patient with inflammation, one patient with
SNN, two patients with focal nodular hyperplasia, FNH,;
one patient with HBilIN I) and two false-negative cases
(two patients with HCC). The diagnostic performance
as follows: sensitivity, 96.9%; specificity, 64.3%; PPV,
92.5%; NPV, 81.8%; and diagnostic accuracy, 91.0%.

Quantitative analysis of benign and malignant
lesions in G2, G15, and G780

The quantitative analysis of benign and malignant lesions
is shown in Table 4. For both benign and malignant
lesions, no significant differences were found between
G2 and G15 in the tumour SUVmax, liver SUVmean, and
TLR. G780 showed a lower liver SUVmean than G2 and
G15 for both benign or malignant lesions (all P <0.05),
but the tumour SUVmax and TLR in G2 and G15 were
equivalent to that in G780 (P> 0.05). The tumour SUV-
max and TLR of malignant lesions in G2 were higher than
those in benign lesions, while no significant difference was
shown between them (Fig. 2). The ROC curve analysis
(tumour SUVmax cutoff =4.34, TLR cutoff =1.34) of G2
showed that the tumour SUVmax yielded AUCs of 0.812
(95% CI 0.703-0.894) with sensitivity and specificity of
75.8% and 81.8% respectively, while the TLR exhibited
AUCs of 0.861 (95% CI 0.760-0.931) with sensitivity
and specificity of 88.7% and 81.8%, respectively (Fig. 3).
However, the diagnostic performance did not differ from
the tumour SUVmax and the TLR (AUCs 0.812 and 0.861;
P=0.218).
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Table 4 The quantitative PET parameters of benign and malignant tumours in the G2, G15, and G780 groups

PET parameters Benign Malignant

G2 G15 G780 G2 G15 G780
Tumour SUVmax (g/mL) 3.96+1.59% 3.61+1.597 4.69+£3.537 9.87+8.25 9.78+8.46 8.55+6.29
Liver SUVmean (g/mL) 2.65+0.61% 2.57+0.57* 2.07+0.36 2.68+0.37% 2.56+0.35% 2.32+0.39
TLR 1.58+0.937 1.50+0.937 2.17+1.33% 3.75+3.24 391+3.53 3.72+2.68

SUVmax maximum standardized uptake value, SUVmean mean standardized uptake value, TLR tumour SUVmax/liver SUVmean
*Compared to the G780 group (P <0.05)
TCompared to malignant lesions (P <0.05)
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Fig.2 The box plot of tumour SUVmax, liver SUVmean, and TLR max and TLR were equivalent to those in the G780 group. The SUV-
of benign and malignant tumours in G2, G15, and G780 (a—c). The max and TLR in malignant lesions were higher than those in benign
liver SUVmean of the G2 and G15 groups was higher than that in the lesions (P <0.05). * Compared with G780 (P <0.05). ¥ Compared
G780 group in benign and malignant lesions, while the tumour SUV- with malignant lesions (P <0.05)

Fig.3 The receiver operating 1.0 T =

characteristic (ROC) curves for

tumour SUVmax.and TLR in —— Tumor SUVmax
prediction of malignant lesions —TLR

in G2. The area under the curve Reference
(AUC) for tumour SUVmax and 0.8

TLR were 0.812 and 0.861. The
sensitivity of both indicators
was 75.8% and 88.7%, and spec-
ificity was 81.8% and 81.8%.
The diagnostic performance of 0.6

the tumour SUVmax and TLR >
showed no significant difference 2
2
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Discussion

A short acquisition time is desirable in terms of patient
comfort, especially for patients who cannot tolerate the
regular acquisition time, such as paediatric patients and
seriously ill patients. Furthermore, short acquisition times
can reduce the possibility of patient movement and the
artifacts caused by respiratory motion during the scanning
process, which can lead to attenuation correction errors
and registration errors as a result of mismatch between
PET and CT images [19, 20]. The total-body PET/CT sys-
tem with a long FOV and a wide range of detection angle
shows 40-fold higher sensitivity than the current clinical
PET/CT scanners. The high sensitivity provides an oppor-
tunity for total-body scans in a single breath-hold and even
motion-frozen scans of the heart and the gastrointestinal
tract [21, 22]. The quality of PET images obtained with
subsecond reconstruction in human patients was superior
to that obtained with conventional methods, indicating the
substantial potential of motion-frozen imaging in respira-
tory and cardiovascular function research [22].

The potential of the short acquisition time in total-body
PET/CT systems has been evaluated in several studies [15,
16, 22-25]. The image quality and lesion detectability
using total-body PET/CT with shorter acquisition times
have been confirmed in our previous study, which demon-
strated that full activity (4.4 MBg/kg) with a 2-min acqui-
sition time still yielded preferable image quality with full
activity with a 15-min acquisition time [15]. Moreover,
our previous study demonstrated that the image quality
obtained with half injected activity (full activity, 3.7 MBq/
kg) and a short acquisition time was comparable to that of
conventional PET/CT [26]. According to our latest study,
the fast PET protocol even reduced the acquisition time to
30-45 s, and the tumour background ratio (TBR) in total-
body PET/CT with a 45-s acquisition time was equiva-
lent to that in conventional PET/CT [16]. However, their
study included participants who were cancer patients, and
their lesion TBR was relatively higher than that in benign
lesions. In addition to staging of malignant tumours,
differential diagnosis of benign and malignant tumours
is also important in clinical practice, especially for the
lesions with lower uptake. In comparison with the stand-
ard 2-min/bed acquisition, rapid acquisition (30-45 s) was
suitable for cases with special circumstances, such as those
involving lymphoma patients who needed multiple PET/
CT scans for therapeutic response evaluation, but it was
also associated with the risk of missing the lesions. Dif-
ferent kinds of tumours show different biological behav-
iours, and their '®F-FDG uptake may differ accordingly.
Image quality is the premise, and the detection of lesions
is the key in the evaluation of diagnostic performance. In
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order to guarantee image quality and lesion detectability,
a 2-min acquisition period for total-body PET/CT was
selected in our study. The previous studies offered refer-
ences in methodology for clinical applications based on
image segmentation. However, the clinical value of total-
body PET/CT with rapid acquisition in tumour patients
was still unknown. Therefore, our study selected the liver
as the study object, which is challenging for displaying
lesions, and focused on the assessment of the diagnostic
performance of the total-body PET/CT imaging with fast
2-min acquisition.

Our results demonstrated that three cases of lower-uptake
lymph nodes were missed in G2 (one in an ICC patient with-
out lymph node metastasis, and two others in the HCC and
ICC patients with multiple lymph node metastasis). Thus,
total-body PET/CT has made significant progress in sensi-
tivity in comparison with conventional PET/CT, but it still
has some limitations. Some lesions were often misdiagnosed
when the difference in FDG uptake between the lesion and
the background was small. The lesion detectability in our
study was still equivalent to that in G15 and not affected by
the TNM stage in cancer patients. In all 66 cancer patients,
the sensitivity, specificity, accuracy, positive predictive
value, and negative predictive value were the same in the G2
and G15 groups. In comparisons with the G780 group, the
diagnostic performance was not compromised by shortening
the acquisition time in total-body PET/CT.

For both benign or malignant lesions, the liver SUVmean
in the G780 group was lower than those in the G2 and G15
groups. This trend was consistent with our previous study,
which demonstrated that the liver SUVmean in the G2 group
with half-low activity was higher than that in the full-activity
group [14]. We hypothesized that the high liver SUVmean
value was generated by the ultrasensitive characteristics of
total-body PET/CT. Moreover, in total-body PET/CT, the
patient posture involved placing the hands on the sides of
the body, which could influence the attenuation correction
of PET images. However, in comparison with the G15 and
G780 groups, the tumour SUVmax and TLR in the G2 group
did not fluctuate too much due to the shortened acquisition
time. Both of them yielded balanced sensitivity and specific-
ity in the prediction of liver cancer. The fast 2-min acqui-
sition still provided good diagnostic performance for liver
cancer in total-body PET/CT imaging.

Our previous study showed that the image quality of total-
body PET/CT with a 30-45 s acquisition time was equiva-
lent to that of conventional PET/CT. The hypersensitivity of
total-body PET/CT can yield better image quality and fur-
ther improve the diagnostic efficiency. In comparison with
the results for G15, several lesions were still missed in G2 in
this study. This fully reflects the importance of obtaining suf-
ficient effective counts for longer time acquisition to improve
detective efficiency. However, the axial FOV of conventional
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PET/CT was limited, and long acquisition times are difficult
to use in clinical practice since patient discomfort increases
with extension of the acquisition time and patients are more
likely to move in the process of scanning. Given the physical
characteristics of total-body PET/CT, the image quality can
be further improved by appropriately prolonging the acquisi-
tion time in a single bed. Thus, adjustment and adoption of
personalized acquisition times by understanding the physi-
ological characteristics of different organs and the uptake
of '8F-FDG and evaluation of the pathological character-
istics of the disease according to the clinical information
and inferring their uptake of imaging agents will have great
significance in further improving the diagnostic performance
and maintaining appropriate workflow in the clinic.

Our study had several limitations. First, the number of
cases in this study was small, only 12 and 14 patients in
the G2 and G780 groups had benign lesions confirmed by
pathology, and the small number of benign cases contributed
to the low specificity and negative predictive value. Second,
the study did not a strictly employ a head-to-head match: the
demographic and pathological features were well-matched,
but some marginal differences still remained. A proper head-
to-head evaluation will be conducted in the future to elimi-
nate this bias. Third, truncation artifacts on PET/CT images
should be considered. The scanning posture in total-body
PET/CT involved placing the hands on the sides of the body,
while the posture in G780 involved raising the arms above
the hands; the truncation artifacts generated by this pos-
ture might interfere with the attenuation correction of PET
images[27]. Last, the 2D ROI was placed automatically at
the same slice for the total-body PET images, which did not
necessarily capture the true SUVmax of the whole tumour
due to the limitations of the current measurement software.

In conclusion, fast 2-min acquisition with total-body
PET/CT yielded equivalent diagnostic value as 15-min
acquisition in total-body PET/CT and the conventional PET/
CT imaging in liver cancer. The diagnostic performance of
total-body PET/CT in liver cancer patients was not compro-
mised by fast acquisition.
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