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[ Abstract ] Background and objective Mediastinal involvement in lung cancer is an important prognostic factor af-
fecting survival, and accurate staging of the mediastinum lymph node correctly identifies patients who can benefit the most from
surgery. The aim of this study is to investigate the value of dual-energy spectral computed tomography (DEsCT) imaging in dif-
ferentiating metastatic from non-metastatic lymph nodes in lung cancer. Methods Forty-eight patients with non-small cell lung
cancer (NSCLC) underwent arterial (AP) and portal venous (PP) phase contrast-enhanced DEsCT imaging followed by surgical
treatment. gemstone spectral imaging (GSI) data images were reconstructed and transmitted to an offline workstation. GSI quan-
titative parameters, including lymph-node size, CT value, IC, water concentration, and spectral curve. Differences were tested for
statistical significance using the two-sample f test. ROC analysis was performed to assess diagnostic performance. Results The
mean short-axis diameter of metastatic LN, slope of the spectral Hounsfield unit curve (\HU), normalized iodine concentration
measured during, and both AP and PP were significantly higher in metastatic lymph node than that in benign lymph nodes. The
best parameter for detecting metastatic lymph nodes was AP AHU when a threshold \HU of 2.75 was used; sensitivity, specificity,
and accuracy were 88.2%, 88.4%, and 87.0%, respectively. Conclusion Quantitative assessment with gemstone spectral imaging
quantitative parameters showed higher accuracy than the qualitative assessment of conventional CT imaging features for the pre-
operative diagnosis of metastatic lymph nodes in patients with lung cancer.
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Tab 1 Distribution of all 108 lymph nodes

Levels Benign lymph nodes Metastatic lymph nodes
(n=60) (n=48)
1 0 0
2 5 4
3 4 7
4 13 12
5 1 9
6 7 5
7 15 9
8 0 0
9 0 0
10 5 2

Data are number of lymph nodes; Level means station of lymph
nodes.
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Tab 2 Comparison CT morphologic diagnosis of lymph node metastasis with pathologic diagnosis

Pathological diagnosis groups Conventional CT features Total
=10 mm <10 mm

Benign lymph nodes 23 (38.3%) 37 (61.7%) 60 (100.0%)

Metastatic lymph nodes 40 (83.3%) 8(16.7%) 48 (100.0%)

Total 63 45 108

CT: computed tomography.
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Tab 3 Difference of GSI quantitative parameters between benign and metastatic lymph nodes

- 741 -

Parameter Benign lymph nodes Metastatic lymph nodes Pvalue
Size 0.77%+0.24 1.13+0.24 <0.001
AP CT value 70.0+17.4 106.2£19.1 <0.001
AP AHU 2.1%0.5 3.6+0.9 <0.001
AP NIC 0.16%+0.05 0.22£0.05 <0.001
AP WC 1,024.9+15.5 1,030.1£10.8 0.105
VP CT value 69.5+16.5 85.5+15.9 <0.001
VP AHU 2.3+0.6 2.7%£0.8 0.005
VP NIC 0.49+0.12 0.57%+0.14 0.009
VP WC 1,022.1£14.7 1,022.8%+11.3 0.800

AP: arterial phase; VP: venous phase; AHU: The slope of the Hounsfieldunit curve; NIC: normalized iodine concentration values; WC: water
concentration values; GSI: gemstone spectral imaging; data are mean valueststandard deviations; P<0.05 indicates a statistically significant

difference.

R4 BEBMHREESIERBIERBEGSIEESHIS I A
Tab 4 GSI quantitative parameters for differential diagnosis of benign and metastatic lymph nodes in patients with NSCLC GSI

Quantitative parameters AUC Threshold Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Size of lymph node 0.780 0.7 90.6 (75.0-98.0) 56.3 (37.7-73.6) 87.1(74.7-94.8) 64.8 (34.6-88.2)
AP CT value 0.934 92.1 82.4(65.5-93.2) 95.3(84.2-99.4) 93.3(77.9-99.2) 87.2(74.3-95.2)
AP AHU 0.951 2.75 88.2(72.5-96.7) 88.4(74.9-96.1) 85.8 (69.8-95.2) 90.4 (77.3-97.3)
AP NIC 0.833 0.15 97.1 (84.7-99.9) 58.1 (42.1-73.0) 64.7 (50.1-77.6) 96.2 (80.4-99.9)
VP CT value 0.744 83.0 55.9(37.9-72.8) 88.4(74.9-96.1) 79.2 (57.9-92.9) 71.7 (57.6-83.2)
VP AHU 0.662 2.5 52.9(35.1-70.2) 79.1 (64.0-90.0) 66.7 (46.1-83.5) 68.0 (53.3-80.4)
VP NIC 0.638 0.6 44.1 (27.2-62.1) 88.4 (74.9-96.1) 75.1(51.0-91.4) 66.6 (52.9-78.6)

AUC: area under the receiver operating characteristic curve; NSCLC: non-small cell lung cancer; Data in parentheses are 95%Cls.

Suspected patients with primary lung cancer

GSI dual-phasic contrast enhanced scans

|

GSI quantitative data acquisition

preoperative locating and labeling

’ Excluding refusal of operation

Y

Locating and labeling in operation

|

Collecting and recording pathological

A ¢

Radiological-pathological match

B 1 LHiRER
Fig 1 Strategy for lymph node analysis and data processing

excluding LNs that were less than 5 mm in the short axis in this study
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Fig 2 A 52-year-old female patient, postoperative
pathological diagnosis was right main bronchus
adenocarcinoma, clinical stage was TIN2MO, seventh
group of lymph nodes were metastatic lymph nodes.
A: AHU of seventh group in arterial phase was 4.6,
indicating this lymph node was metastatic; B: 70 keV
monochromatic image in arterial phase shows that
seventh group of lymph nodes expand. Size in the
axis image was 9 mm. CT value, 124.1 HU; C: lodine-
based material-decomposition image shows that ICs
in the lymph node was 3.82 mg/cm’ and ICaorta of
thoracic aorta in the same slice was 15.43 mg/cm?, NIC
of the lymph node was 0.25; D: Water-based material-
decomposition image shows that water concentration
in the lymph node was 1,024.3 mg/cm’.

3 BEEM, 59%, REHREAGM LSS LE,
GRS EAT2NOMO, SE4EMB LR LR, AL BAHKE
LEB AR AL MR E R, RRIZKEBE RS
14897 B 70 keVE g 2 158 B IR BN Rk HA B /R4H ik B 45 i
K. HHEZEHF12 mm, CTEA62.1 HU; C:iZikE4&3)
BRERRLE R 4 B ERAOBUR E 51.64 mg/cm’, BRI
EFFXATBLRE #8.83 mg/cm?, 1%tk B L ROFRE (LR
E40.19; D iZik B &z Bk ER K B R 4 B BRI KR E
#1,024.2 mg/cm’,

Fig 3 A 59-year-old male patient, postoperative
pathological diagnosis was right upper lobe well-
differentiated squamous cell carcinoma, clinical
stage was T2NOMO, fourth group of lymph nodes
were non-metastatic lymph nodes. A: AHU of
fourth group in arterial phase was 2.1, indicating
this lymph node was non-metastatic; B: 70 keV
monochromatic image in arterial phase shows that
fourth group of lymph nodes expand. Size in the
axis image was 12 mm. CT value, 62.1 HU; C: lodine-
based material-decomposition image shows that
ICs in the lymph node was 1.64 mg/cm? and ICaorta
of thoracic aorta in the same slice was 8.83 mg/cm’,
NIC of the lymph node was 0.19; D: Water-based
material-decomposition image shows that water
concentration in the lymph node was 1,024.2 mg/cm’.
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Fig 4 Graphs show receiver operating characteristic curves of GSI quantitative parameters of benign and metastatic lymph nodes in

patients with NSCLC. A: Receiver operating characteristic curves of GSI quantitative parameters in arterial phase for differentiating

benign and metastatic lymph nodes in patients with NSCLC; B: Receiver operating characteristic curves of GSI quantitative

parameters in venous phase of benign and metastatic lymph nodes in patients with NSCLC. All ROC curves are above the reference

line. ROC: receiver operating characteristic curve.
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