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Abstract
Purpose
The study is to evaluate the diagnostic performance and image quality of a 20-second breath-hold (BH)
18F-FDG

total-body PET acquisition compared with a free-breathing (FB) PET for stage IA pulmonary

adenocarcinoma.
Materials and Methods
Forty-seven patients with confirmed stage IA pulmonary adenocarcinoma were enrolled. All patients
underwent total-body 18F–FDG PET/CT and the acquisition time was 300 s, followed by a 20-s BH PET. A
20-s FB PET was extracted from the 300-s PET. The size and volume of lesions were measured on BHCT
images. The SUVmax, tumor-to-background ratio (TBR), metabolic tumor volume (MTV), %ΔSUVmax and
%ΔTBR of the lesions were measured and recorded. The lesions were further divided by distance from
pleura, lesion size, and morphological characteristic for subgroup analysis.
Results
In the cohort and subgroup analysis, the SUVmax and TBR were significantly increased with 20-BH PET
compared with 300-FB PET and 20-FB PET (all p＜0.05). And the %ΔSUVmax and %ΔTBR in D1 groups
(≤10 mm in distance) higher than those in D2 and D3 groups (＞10 mm). The diagnostic performance of
BH PET was significantly higher than that of FB PET (all p＜0.001). The Bland-Altman plot for agreement
on lesion’s volume between BH PET and CT showed good agreement than FB PET.
Conclusion
The 20-s BH PET acquisition is more sensitive to quantitative and qualitative analysis for stage IA
pulmonary adenocarcinoma. 20-s BH PET/CT acquisition reduces the blurring effect of respiratory
motion especially for subpleural nodules (≤10 mm in distance).

Introduction
Five-year survival rate for Non-small cell lung cancer (NSCLC) varied from 92%-68% in patients with stage
IA-IB to 0%-10% in patients with stage IVA-IVB [1]. Mortality of NSCLC can be reduced by identifying lung
cancer at an early stage when treatment can be more effective. So, it’s important to diagnose the
pulmonary nodules at an early stage. With the development of high-resolution computed tomography
(HRCT), the detection rate of small lung lesions has been improved, especially in stage IA lung
adenocarcinoma (smaller than 3 cm in diameter without lymphatic and distant metastasis) [2–3].
However, the fluorine-18-fluorodeoxyglucose 18F-FDG PET/CT, combining anatomic data with functional
and metabolic information, has been confirmed to provide a higher sensitivity, specificity and accuracy
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than PET or CT alone for evaluating the lung nodules, especially for solid pulmonary nodules (SPNs) and
mixed ground-glass opacity nodules (mGGNs) [4–7].
Whole-body PET imaging requires an acquisition of ~ 3 min per bed position and respiratory motion
artifacts have a significant effect on the image quality, distortions of lesion size, shape, location and
quantification of radiotracer uptake [8, 9]. Amplitude-based respiratory gating technique has been used to
reduce the respiratory motion blurring. However, it’s time consuming because of extra breathing training
and repeated examination due to poor synchronization of breathing [8, 10], and sometimes it has
potential radiation hazard to technicians.
Deep-inspiration breath-hold PET/CT technique has been demonstrated to minimize respiratory motion
artifacts and PET/CT image misregistration [10, 11], allowing higher standard uptake value (SUV) for
pulmonary nodules, and has been proven with a higher diagnostic accuracy for malignant lesions than
the standard FB PET [10]. However,previous studies were performed on the PET/CT scanners with a
standard axial field of view (AFOV) of ~ 30cm and limited system sensitivity. Thus, the acquired counts in
a single breath-hold cycle on such scanners were not adequate, and the image quality and confidence for
diagnosis were reduced. The total-body PET/CT system (uEXPLORER, United Imaging Healthcare,
Shanghai, China), equipped with a 194-cm-long AFOV, can offer significant improved sensitivity over
previous scanners [12, 13]. This sensitivity gain can be utilized to shorten the acquisition time while
maintaining comparable image quality and lesion detectability in oncological studies [14–16]. Thus, BH
PET with a total-body PET/CT system is of great potential in lung cancer imaging.
Previous studies reported the evaluation of the blurring effect of the respiratory motion in comparison
with the BH PET/CT imaging. To the best of our knowledge, there are few studies that comprehensively
investigate the factors of respiratory motion on pulmonary nodules that may influence the diagnostic
efficiency and image quality of PET acquisition. This study aims to evaluate the diagnostic performance
and image quality of a single 20-s BH PET acquisition compared with the FB PET imaging, and
investigates various factors contributed to the respiratory motion including lesion morphological
characteristics, size and distance from pleura.

Materials And Methods

Patients
This prospective study was approved by the institutional review board of The First Affiliated Hospital of
Shandong First Medical University, and written informed consent was obtained from all the patients. The
study was conducted from May 2020 to December 2020, and100 consecutive patients with solitary solid
pulmonary nodules and mGGNs detected by CT at local hospitals for suspected malignancy were
included in the study. All patients referred to our department underwent total-body 18F–FDG PET/CT
examinations for diagnosis or cancer staging.
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Figure 1 shows the flow chart of patient recruitment. The inclusion criteria were as follows: (1) solitary
solid nodules or mixed ground-glass nodules (mGGNs) with a diameter of less than 30 mm (measured in
the CT images using the lung window) without associated atelectasis and pneumonia; (2) patients were
not treated with radiotherapy, chemotherapy or other specific oncologic treatments before 18F–FDG
PET/CT examination; (3) patients could hold their breath for 20 s or longer during a training performed by
a technician before the examination.
After 20-BH PET, the patients with confirmed adenocarcinoma by surgical or image-guided biopsy
pathology were enrolled in this study, and the excluded patients included patients with squamous
carcinoma (n = 6), adenosquamous carcinoma (n = 2), neuroendocrine carcinoma (n = 3), benign lesions
(n = 7), adenocarcinoma in situ (AIS, n = 5), atypical adenomatous hyperplasia (AAH, n = 3), small cell lung
cancer (n = 2), metastases (n = 4), and unknown lesions (n = 21). Patients were also excluded if multiple
secondary lung nodules were identified in 300-FB PET images.
Forty-seven patients (female/male: 22/25), confirmed with solitary pulmonary adenocarcinoma by
surgical resection (n = 20) or image-guided biopsy pathology (n = 27), were finally enrolled in this study.
The demographic and clinical characteristics of the enrolled patients are listed in Table 1.

PET/CT examination
All patients received a weight-based injection of 18F-FDG (2.96 MBq/kg) after fasting for at least 6 hours,
and blood glucose levels (measured with the finger-stick method) were controlled less than 170mg/dL.
PET/CT examination was performed approximately 60 min after the administration (67.94 ± 6.85min ).
PET/CT examinations were performed on a total-body PET/CT system. A low dose whole-body spiral CT
with free breathing protocol was acquired for attenuation correction and anatomic reference. The x-ray
tube voltage was set to 80 and 100 kV for patients with body mass index (BMI) less than 25 kg/m2 and
greater than 25 kg/m2, respectively. A referenced tube current of 100 mA was used with automatic tube
current modulation technique. The whole body free-breath CT scan (referred as FBCT) was acquired with
3.0 mm slices (160×0.5 mm), matrix size of 512×512, a pitch of 0.9625 and a rotation time of 0.5 s. A
300-s free-breath PET acquisition (referred as 300-FB PET) was performed immediately after the CT scan,
with no change in patient position. A 20-s free-breath PET (referred as 20-FB PET) was extracted from the
last 20-s of the list-mode 300-FB PET raw data.
A diagnostic thoracic CT (referred as BHCT) was performed after the 300-s PET acquisition, during which
the patient was instructed to hold the breath at maximum inspiration. Then, the patient underwent a 20-s
BH PET (referred as 20-BH PET) acquisition with breath holding.
All PET images were reconstructed using the ordered subset expectation maximization (OSEM) algorithm
with the following parameters: TOF and PSF modeling, 3 iterations and 20 subsets, matrix of 192×192,
slice thickness of 2.886 mm, FOV 600 mm with a full width at half maximum of 3 mm in Gaussian postfilter, and all the necessary corrections, such as attenuation and scatter correction.
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Image analysis
All PET/CT images were anonymous and transferred to a commercial medical image processing
workstation (uWS-MI, United Imaging Healthcare, Shanghai, China) for analysis.

Quantitative analysis
The quantitative analysis was assessed by a nuclear radiologist with 5-year experience of oncological
radiology (including 1 year of PET/CT). For each patient, three 3D spherical volume-of-interests (VOIs)
with a diameter of 1cm were drawn on a homogeneous area of the descending aorta away from the edge
and calcification. The SUVmean values of the VOIs were recorded and averaged to ensure data
consistency. Another VOI was placed in the target pulmonary nodule with a threshold of 50% of the
SUVmax value within the contour margin that can automated define the boundaries of the nodules. The
SUVmax, and metabolic tumor volume (MTV) of the pulmonary nodules were measured. For each nodule,
tumor-to-background ratio (TBR) was calculated by dividing the nodule SUVmax by the descending aorta
SUVmean.
Subgroup analyses were performed to investigate the factors of the respiratory motion. The lesions were
firstly divided into solid pulmonary nodule group (G1) and mixed ground-glass nodules (mGGNs) group
(G2) by the morphological characteristics [3]. Lesions were further divided into T1a lesions (≤ 10 mm in
longest axis), T1b lesions (10–20 mm in longest axis) and T1c lesions (20–30 mm in longest axis) by
lesion size. In another subgroup analysis, lesions were divided into D1 (≤ 10 mm), D2 (10–20 mm) and
D3 (༞20mm) by shortest distance from the center of the lesion to the nearest pleural surface (included
diaphragm) [17].
The percentage difference between the 300-s PET and BH PET (referred as %ΔSUVmax and %ΔTBR) were
obtained as the following equations [18]:
%ΔSUVmax= (SUVmax BH- SUVmax 300−FB)/ SUVmax 300−FB ×100.
%ΔTBR=(TBRBH-TBR300 − FB)/TBR300 − FB ×100.
The size (longest axis), volume and distance from pleura of each lesion were measured in the BHCT
images.

Visual analysis
All PET/CT images were visually analyzed in a randomized and unpaired order. Blinded to the patients’
characteristics and PET acquisitions, two nuclear radiologists with 10-year experience in interpreting PET
images independently identified the nodules by visually checking the suspected lesion uptake (FDG
positive findings were defined as lesion uptake above background, and FDG negative findings were
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defined as lesion uptake at/below-background)[19]. The reference organ for background was the
descending aorta.
Another two radiologists with 5-year experience in interpreting CT images independently diagnose the
nodules by BHCT images; consensus agreement was determined by an escalated radiologist if
disagreement existed.

Statistical Analysis
Statistical analysis was performed using IBM SPSS software package (version 20.0, IBM Corporation,
New York, USA) and MedCalc software (version 13.0.2, MedCalc for Windows, Mariakerke, Belgium).
Continuous data were expressed as a mean ± standard deviation and categorical data were displayed as
absolute frequencies or proportions. Difference was expressed as relative changes. A p value < 0.05 was
considered to indicate a significant difference.
Patients’ characteristics (e.g. age, body weight, height, BMI and Blood glucose level) and FDG injection
parameters were compared between subgroups using independent t test or Kruskal-Wallis H test.
Quantitative parameters (SUVmax, MTV, TBR and %Δ) were compared among 300-FB PET, 20-FB PET and
20-BH PET acquisitions using Wilcoxon rank-sum test. The correlations between quantitative parameters,
lesion ingredient, size, and distance to pleura were analyzed by Spearman’s rank correlation coefficient.
Qualitative parameters were compared by the Chi-square test or Fisher exact test. The agreement between
MTV of the different PET acquisitions and volume of BHCT images was further examined using a BlandAltman plot.

Results

Patient characteristics
A total number of 47 patients with stage IA pulmonary adenocarcinoma were included in the study; and
patients’ characteristics are summarized in Table 1.
Nodules were classified as G1 (n = 26) and G2 (n = 21) by morphological characteristics of nodules.
Lesions were further divided into T1a (n = 9), T1b (n = 17), T1c (n = 21) by lesion size and D1 (n = 12), D2
(n = 15) and D3 (n = 20) by distance from pleura for subgroup analysis. There were no significant
differences in subgroups regarding the patients’ characteristics (all p༞0.05 ).
Nodule analysis: entire cohort
The 20-BH PET images can improve the lesion conspicuousness compared with the 300-FB PET and 20FB PET images (as shown in Fig. 2). The SUVmax and TBR of all the 47 lesions of the 20-BH PET were
significantly higher than those of the 300-FB PET (both p < 0.01) and 20-FB PET (p = 0.034 and p < 0.001,
respectively), while the MTV was significantly reduced (both p < 0.001), as shown in Fig. 3. There were no
Page 7/22

significant differences between the 300-FB PET and 20-FB PET regarding the lesion SUVmax and TBR (p =
0.180 and p = 0.063, respectively). There was no significant difference between the 300-FB PET and 20BH PET regarding the background SUVmean (p = 0.297), while the background SUVmean of 20-FB PET was
significantly higher than that of 300-FB PET and 20-BH PET (both p < 0.001).

Nodule analysis: subgroups
In the subgroup analysis, the SUVmax, TBR and MTV of both G1 and G2 groups in 20-BH PET were
significantly different compared with those in 300-FB PET and 20-FB PET (all p༜0.05). And there were no
significant difference between 300-FB PET and 20-FB PET (all p༞0.05). Lesion SUVmax, TBR, MTV as well
as background SUVmean values of G1 and G2 groups are summarized in Fig. 4.
The SUVmax, TBR and MTV of T1a, T1b and T1c groups in 20-H PET were significantly difference
compared with those in 300-FB PET and 20-FB PET (all P༜0.05). The SUVmax, TBR in 20-BH PET were
significantly higher than those in 300-FB PET and 20-FB PET regardless of the lesion size (Fig. 5).
The SUVmax, TBR and MTV of the D1, D2, D3 groups in 20-BH PET were significantly difference compared
with those in 300-FB PET and 20-FB PET (all P༜0.05). The SUVmax, TBR in 20-BH PET were significantly
higher than those in 300-FB PET and 20-FB PET regardless of the distance from lesions to pleura (Fig. 6).
There were no significant differences between G1 and G2 groups regarding the % ΔSUVmax and % ΔTBR
(p = 0.480 and p = 0.881, respectively). There were no significant differences between different size
regarding the % ΔSUVmax and % ΔTBR (p = 0.428 and p = 0.488, respectively). However, the % ΔSUVmax
and % ΔTBR in T1a groups were higher than those in T1b and T1c groups.
There was significant difference between D1, D2 and D3 groups regarding the % ΔSUVmax (p = 0.003),
and the % ΔSUVmax and % ΔTBR in D1 group were higher than those in D2 and D3 groups. The effect of
inspiration on % ΔSUVmax was significantly high for nodules adjacent to pleura (≤ 10 mm in distance).
Lesion % ΔSUVmax and TBR values of subgroups are summarized in Table 2.

Nodule analysis: volume
For all the 47 lesions, the mean lesion volume with BHCT was 2101.73 ± 1531.36mm3. A good agreement
was shown between the MTV of the 47 lesions in different PET acquisitions and volume of BHCT (as
shown in Fig. 7). The best agreement was found between the MTV in 20-BH PET and volume of BHCT,
indicating an accurate measurement of the nodules, as shown in Fig. 8.

Diagnostic Performance
Of the 47 adenocarcinoma nodules, 33 malignant nodules and 14 benign nodules were diagnosed by
BHCT, 45 FDG-positive nodules and 2 FDG-negative nodules were diagnosed by 20-BH PET/CT, 42 FDGPage 8/22

positive nodules and 5 FDG-negative nodules were diagnosed by 300-PET/CT, 40 FDG-positive nodules
and 7 FDG-negative nodules were diagnosed by 20-FB PET/CT.
The diagnostic performance of BHCT, 300-FB PET/CT, 20-FB PET/CT and 20-BH PET/CT were 70.21%,
89.36%, 85.11% and 95.74%, respectively, and the sensitivity of the fused images acquired by the PET/CT
acquisitions was significantly higher than that of BHCT (all p༜0.001), and the diagnostic sensitivity of 20s BH PET/CT was significantly higher than that of 300-s PET/CT (p༜0.001) and 20-FB PET/CT (p =
0.001).

Discussion
This study was designed to assess the diagnostic efficiency and image quality of a 20-BH PET
acquisition compared with a 20- and 300-FB PET for stage IA pulmonary adenocarcinoma. The 20-BH
PET resulted in reduced breathing-induced artifacts on PET images of the lung. The main findings are as
follows: (a) 20-BH PET acquisition provided an increased nodule SUVmax and TBR across the cohort,
regardless of its morphological characteristic, size and distance from the pleura; (b) 20-BH PET
acquisition provided very closely MTV of nodules compared with BHCT; (c) there was an inverse
correlation between nodule distances from pleura and %ΔSUVmax; and (d) when 20-BH PET was
performed, the diagnostic performance of fused PET/CT in stage IA pulmonary adenocarcinoma was
higher than that of BHCT, and 20-BH PET/CT provided a higher accuracy than 20- and 300-FB PET/CT.
The accuracy of lung nodule characterization with PET is affected by several physical factors of the PET
scanner, such as system resolution and spatial resolution, particularly when the delineation of the target
lesion is affected by the respiratory motion. The total-body PET scanner used in the study implemented
the pixilated LYSO crystals, with a size of 2.76 × 2.76 × 18.1 mm3, yielding an excellent spatial resolution
of ~ 3mm according to the NEMA NU 2-2018 [12]. Moreover, the AFOV of this total-body PET scanner is
up to 194cm which can effectively detected the photons emitted from the patients. The elongated AFOV
leads to an approximately 40-fold increase in the effective sensitivity according to the simulations [13].
The signal-to-noise ratio (SNR), a measure representing the PET image quality, is proportional to the
square root of the product of the scanner sensitivity, injected activity, and the total acquisition duration.
As such, the improved sensitivity can improve SNR, or allow for short acquisition duration while
maintaining the image quality. Therefore, a 20-s BH PET acquisition is feasible with the total-body
PET/CT scanner while maintain a good image quality.
Due to the limited sensitivity of the PET scanners with a standard AFOV of ~ 30cm, efforts have been
made to accurately characterize the lung nodules. First attempt is to increase the acquisition duration. In
a previous study on the feasibility of the BH PET acquisition in lung cancer, patients were instructed to
hold their breath as long as possible to detect more counts and improve the image quality. Patients
whose breath lasted fewer than 29 seconds were excluded and the study demonstrated that more than
81.9% (95/116) of the enrolled patients can successfully provide a breath-hold PET acquisition ranging
from 30–143 seconds [19]. If the acquisition duration was further reduced, we believed that the proposed
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PET breath-hold acquisition can make a high probability in completing the scan. Our data suggest that a
single 20-s BH acquisition is feasible for most patients.
Advantage of the proposed BH PET protocol included the short time for the additional BH PET
acquisition, a high probability of technical success in completing the study in cooperative patients,
simple post-processing and no additional radiation exposure.
In another study, three consecutive BH PET acquisitions were performed instead of a single BH
acquisition. Moreover, SUVpeak was used to provide a more accurate characterization of lung nodules
than SUVmax to minimize the effect of the statistical noise due to the low counts [10]. The repeated
acquisitions will increase the total acquisition duration and require post-processing if applied in the
clinical practice. All the above-mentioned limitations can be overcome by the total-body PET/CT scanner,
where enough counts can be collected within 20 seconds.
Previous studies have reported an improved accuracy of the lesion uptake and metabolic volume when
an external device was utilized for respiratory gating [19–21]. Respiratory motion has been successfully
corrected for lung nodules either benign or malignant. PET reconstruction is performed using PET raw
data divided into several slot bins between each gate signal. In order to maintain a constant image
quality, the acquisition duration should be multiplied by the number of the slot bins. Therefore, the PET
acquisition duration has been increased and patient comfort and throughput has been decreased.
Moreover, the method requires additional time for patient setup and introduces additional radiation
exposure to the operators. Alternatively, a data-driven respiratory gating (DDG) method has been
introduced [22, 23]. It represents an efficient breakthrough in terms of respiratory motion correction
without additional work for patient setup. DDG method can increase the SUVmax of the lesion and
decrease the threshold-defined lesion volume. Moreover, it can even provide performance superior to that
of the external device-based method. Likewise, DDG method also requires multiple acquisition duration to
detect enough counts to yield a comparable image quality.
Our results showed an increased SUVmax and TBR of lesions of all lung nodules, this finding is consistent
with previous studies [10, 19, 24]. Our data also analyzed the effects of the characteristics of nodules on
the SUVmax and TBR, and the SUVmax and TBR increased regardless of its morphological characteristic,
size and distance from the pleura. However, there was an inverse correlation between distance from the
pleura and %ΔSUVmax and %ΔTBR, for subpleural nodules (≤ 10 mm in distance), the %ΔSUVmax and
%ΔTBR are higher, and that means 20-BH PET significantly improved SUVmax in subpleural nodules (≤ 10
mm in distance). In addition, the increasing amplitude of SUVmax and TBR increases for nodules ≤ 10
mm is greater than the increase for nodules༞10 mm. This should enable 20-BH PET to be used in the
assessment of subpleural and smaller nodules.
Our data showed that metabolic volumes of lung nodules are decreases on average by applying breathhold technique. Figure 4 shows subpleural lesion was blurred and expanded inaccurately due to the
influence of breathing on 300- and 20-FB PET images, but on 20-BH PET images, the quantitative MTV as
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well as the boundary of the lesion were effectively corrected. Consistent with previous study [23],these
differences are likely due to the subpleural nodules, which are close to the pleura and heavily affected by
respiration.
The effect of breath-hold technique on nodule evaluation and diagnostic performance was assessed
using semi-quantitative and visual criteria. Our results showed that using 20-BH PET/CT achieved a
higher diagnostic efficiency than CT alone or 300- and 20-FB PET/CT, and suggested that the 20-BH
PET/CT fusion may present advancement in stage IA pulmonary adenocarcinoma applications.

Limitations:
There are several limitations in our study. Firstly, only patients with stage IA pulmonary adenocarcinoma
was enrolled, which kept the homology of all cases; in the further study, different pathologic types of lung
nodules will be enrolled to evaluate the differential diagnosis value of 20-BH PET/CT on lung nodules. A
second limitation is the small sample size, and it is necessary to perform a large scale study to improve
reliability and validity of 20-BH PET/CT. Thirdly, holding breath for 20-s is not feasible for all patients
especially for patients with pulmonary dysfunction, motion correction technology will be used to reduce
motion artifacts in cooperative patients in further studies.

Conclusion
The use of 20-s breath-hold PET/CT results in a significant increase in metabolic activity and tumor-tobackground ratio of nodules in comparison with conventional FB PET/CT. The diagnostic accuracy of 20BH PET/CT for stage IA pulmonary adenocarcinoma is improved; it appears to provide a more accurate
measurement on the metabolic tumor volume of the nodules. Moreover, the 20-s breath-hold PET/CT
acquisition can reduce the blurring effect of respiratory motion especially for nodules adjacent to pleura
(≤ 10 mm in distance).
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Figure 1
Flow chart of patient recruitment
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Figure 2
Differences in SUVmax, TBR, MTV and background SUVmean value detected by 300-FB PET (300-FB), 20FB PET (20-FB) and 20-BH PET (20-BH).
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Figure 3
Axial chest CT (top row), PET (middle row) and PET/CT (bottom row) images in 44-year-old man with
solitary solid lung nodule (biopsy-proven adenocarcinoma) in left lower lobe. A, 300-s FB PET/CT; B, 20-s
FB PET/CT; C, BH PET/CT. Maximum axial diameter of lesion was 9.2 mm.
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Figure 4
Differences in SUVmax, TBR, MTV and background SUVmean value detected by 300-FB PET (300-FB), 20FB PET (20-FB) and 20-BH PET (20-BH) between G1 and G2 groups.

Figure 5
Differences in SUVmax, TBR, MTV and background SUVmean value detected by 300-FB PET (300-FB), 20FB PET (20-FB) and 20-BH PET (20-BH) among T1a, T1b and T1c groups.
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Figure 6
Differences in SUVmax, TBR, MTV and background SUVmean value detected by 300-FB PET (300-FB), 20FB PET (20-FB) and 20-BH PET (20-BH) among D1, D2 and D3 groups.
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Figure 7
Bland-Altman plots to show agreement between MTV in 300-FB PET (a), 20-FB PET (b) and 20-BH PET (c)
acquisitions and lesion volume in BHCT for the 47 lesions.
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Figure 8
Axial, coronal, and sagittal chest CT (top row), PET (middle row) and PET/CT (bottom row) images in 59year-old man with solitary solid lung nodule (surgery-proven adenocarcinoma) in right lower lobe. A, 300FB PET/CT; B, 20-FB PET/CT; C, 20-BH PET/CT. Maximum axial diameter of lesion was 16.2 mm. Lesion
was not clearly visualized on 300- and 20-FB PET/CT due to respiratory motion blurring but presented
significantly clear on 20-BH PET/CT, with increased SUVmax and TBR and accurate lesion volume.

Figure 9
Axial, coronal, and sagittal chest CT (top row), PET (middle row) and PET/CT (bottom row) images in 44year-old woman with solitary solid lung nodule (surgery-proven adenocarcinoma) in right lower lobe. A,
300-s FB PET/CT; B, 20-s FB PET/CT; C, BH PET/CT. Maximum axial diameter of lesion was 9.2 mm.
Lesion was FDG negative on 300- and 20-FB PET but FDG positive on 20-BH PET.
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