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Abstract: Objectives: To analyze clinical data and CT imaging characteristics of patients with pulmonary nodules, 
clarifying the diagnostic value of CT features in distinguishing benign from malignant pulmonary nodules. To en-
hance diagnostic accuracy for pulmonary nodule characterization, assisting clinicians in diagnosis and providing 
optimal treatment recommendations. Methods: This retrospective study included 200 individuals who underwent 
dual-source CT lung cancer screening at the First Affiliated Hospital of Air Force Military Medical University from 
January 2023 to December 2023. Participants were categorized into benign and malignant groups based on patho-
logical reports, with 102 cases in the benign group and 98 in the malignant group. Postoperative pathological 
outcomes were documented, and risk factors for lung cancer were analyzed, stratifying results by pathology and 
infiltration level. Results: Patients in the malignant group had significantly higher NICAp and CTAp values than those 
in the benign group (all P < 0.05). The diagnostic accuracy of chest CT for identifying benign vs. malignant nodules 
was 88.78%, with a sensitivity of 44.90% and a specificity of 57.84%. CT examination positivity was 42.16% in the 
benign group and 44.90% in the malignant group. Univariate and multivariate analyses identified NICAp (95% CI 
1.045-1.367; P = 0.007), CTAp (95% CI 1.341-4.123; P = 0.005), solid nodule (95% CI 1.198-2.978; P = 0.008), and 
nodule density (95% CI 1.128-2.987; P = 0.007) as independent diagnostic factors for malignant nodules. Conclu-
sion: NICAp, CTAp, solid nodule, and nodule density are independent diagnostic factors for malignant pulmonary 
nodules.
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Introduction

Lung cancer is a significant public health issue 
in China, with incidence and mortality rates 
among the highest globally. According to the 
National Cancer Center of China, lung cancer is 
the most common cancer in the country, 
accounting for about 25% of all cases [1]. The 
incidence has steadily risen over recent 
decades, largely due to the high prevalence of 
smoking among Chinese men, with approxi-
mately 80% of lung cancer cases attributed to 
tobacco use [2]. Other risk factors in China 
include exposure to environmental pollutants, 
such as air pollution, and occupational haz-
ards, including asbestos [3]. Rapid industrial-
ization and urbanization have worsened pollu-
tion levels, likely contributing to the high lung 
cancer rates [4]. Unfortunately, the prognosis 
for lung cancer patients in China remains poor, 

with a five-year survival rate of only around 15% 
[5], largely because the disease is often diag-
nosed at a late stage when treatment options 
are limited. Moreover, access to quality health-
care and advanced treatments can be limited in 
rural areas [6].

Lung cancer screening plays a critical role in the 
early detection and treatment of lung cancer, 
essential for improving patient outcomes and 
reducing mortality. As early-stage lung cancer 
often lacks noticeable symptoms, screening is 
crucial for early diagnosis when the disease is 
more treatable [7]. Detecting lung cancer at an 
early stage significantly increases the likelihood 
of curative treatment and higher survival rates 
[8]. Studies have demonstrated that screening 
can substantially lower mortality by identifying 
lung cancer in its early, more manageable stag-
es [9-11]. Regular screening is particularly valu-
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able for high-risk individuals, such as current or 
former smokers, enabling timely follow-up care 
and risk-reduction interventions. Early detec-
tion and treatment not only improve survival 
rates but also enhance patients’ quality of life 
by reducing the disease’s overall impact on 
their well-being [12]. While screening programs 
involve costs, they are often cost-effective long- 
term, decreasing the financial burden associ-
ated with treating advanced-stage lung cancer 
and contributing to improved healthcare out-
comes. Additionally, lung cancer screening has 
broader public health benefits, alleviating the 
burden on healthcare systems, families, and 
society as a whole.

Dual-source CT is a non-invasive, relatively fast 
imaging modality that enables early detection 
of potentially malignant nodules, facilitating 
timely intervention and treatment decisions 
[13]. It also provides valuable information for 
follow-up and management by monitoring nod-
ule progression or regression over time and 
plays a key role in lung cancer staging [14, 15]. 
When a malignant nodule is suspected or diag-
nosed, dual-source CT accurately assesses 
tumor extent, including spread to nearby struc-
tures and lymph nodes, which is essential for 
determining appropriate treatment and pro- 
gnosis.

The relationship between dual-source CT pa- 
rameters and clinical characteristics can be 
examined through quantitative analysis [16]. 
Previous studies suggest that biomarkers ba- 
sed on radiomic features correlate with clinical 
outcomes [17, 18]. Radiomic features are used 
to build diagnostic and prognostic models as 
clinical tools for personalized diagnosis and 
decision support [19]. Applying radiomics in the 
early screening of lung cancer may improve 
diagnostic accuracy and decision-making eff- 
ectiveness.

This study emphasizes the importance of early 
and precise screening methods for pulmonary 
nodules, including advanced imaging tech-
niques and novel biomarkers to improve early 
detection and accuracy. We also conducted an 
in-depth analysis of risk factors for malignant 
nodules, considering both traditional and po- 
tential new factors or combinations that could 
enhance predictive models. Additionally, inno-
vative strategies or algorithms for distinguish-

ing between benign and malignant nodules 
may be proposed based on a comprehensive 
factor analysis, aiming to boost diagnostic effi-
ciency and reduce unnecessary invasive proce-
dures. This research may further explore in- 
terdisciplinary or technological integration for 
more accurate assessment and management 
of pulmonary nodules, offering new perspec-
tives in this field.

The current study aims to use dual-source CT 
parameters and clinical features to differenti-
ate benign from malignant pulmonary nodules 
in the early screening of lung cancer.

Materials and methods

Clinical data

A retrospective study was conducted on 200 
individuals who underwent dual-source CT lung 
cancer screening at the First Affiliated Hospital 
of Air Force Military Medical University from 
January to December 2023. All disease was 
verified through surgical specimens, with some 
confirmed by preoperative biopsy, including 
percutaneous puncture or bronchoscopic biop-
sy. Based on pathological reports, participants 
were categorized into a benign group (102 
cases) and a malignant group (98 cases). Pa- 
tient selection details are shown in Figure 1. 
This study received approval from the Ethics 
Committee of the First Affiliated Hospital of Air 
Force Military Medical University.

Inclusion and exclusion criteria

Inclusion criteria: (1) Age ≥ 18 years; (2) 
Pulmonary lesions with a maximum diameter ≤ 
3 cm; (3) No prior chemotherapy, radiotherapy, 
or other treatments for pulmonary nodules; (4) 
Clear pathological diagnosis via percutaneous 
puncture or bronchoscopic biopsy.

Exclusion criteria: (1) Pulmonary lesions with a 
maximum diameter > 3 cm; (2) Presence of 
metastatic tumors; (3) Patients with atelecta-
sis, pleural effusion, or mediastinal lymph node 
enlargement; (4) History of oral anticoagulant 
use.

Dual-source CT quantitative examination

Scans were performed using the Somatom 
Definition Flash dual-source CT scanner (Sie- 
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mens, Germany), covering from the thoracic in- 
let to the mid-pole of both kidneys. Intravenous 
iodine hexanol (350 mgI/mL) was administered 
through the elbow vein at 1 mL/kg with a rate 
of 3.0 mL/s, followed by 30 mL of normal saline 
at the same rate. Scanning parameters includ-
ed: Lung Nodules sequence, arterial phase (25 
s), venous phase (60 s), tube voltages of 100 
kV (tube A) and Sn 140 kV (tube B), with tube 
current-time products of 300 mAs and 232 
mAs. Real-time dose adjustment (CAREDose4D) 
was enabled, with a rotation time of 0.5 s, col-
limation of 0.6 mm × 32 mm, pitch factor of 
1.0, reconstructed slice thickness of 1 mm, 
and spacing of 1 mm. Dual-energy CT scans 
produced 100 kV, Sn 140 kV, and linearly fused 
images (M = 0.5, fusion factor). Enhanced 
scans in the arterial and venous phases were 
processed with Siemens Syngo MMWP VE40A 
software to generate virtual non-contrast and 
iodine images. Morphological lesion data were 
obtained after workstation processing.

Two deputy chief radiologists, working double-
blinded, identified regions of interest (ROIs), 
avoiding calcified areas, cystic regions, hemor-
rhages, and obstructive lung tissue around the 
lesions, and measured relevant parameters. 
Standardized iodine concentration in the ven- 
ous phase (NICvp) was calculated as the per-
centage ratio of iodine concentration in the 
lesion’s venous phase (ICvp) to the concurrent 
iodine concentration in the internal jugular vein. 
Similarly, standardized iodine concentration in 

that in the internal jugular vein at the same 
time. Standardized iodine concentration in the 
arterial phase (NICAp): calculated as the per-
centage ratio of iodine concentration in the 
lesion during the arterial phase (ICAp) to that in 
the aorta at the same level. Iodine coverage 
value of the lesion in the arterial phase (CTAp) 
and venous phase (CTvp).

Clinical data included age, gender, education 
level, BMI, physical activity, passive smoking 
exposure, family history of lung cancer, history 
of chronic respiratory disease, emphysema, 
nodule shape, longest nodule diameter, short-
est nodule diameter, nodule position, density, 
calcification, pleural involvement, margin char-
acteristics, and CT imaging features.

Statistical analysis

Statistical analysis was conducted using SPSS 
25.0 software. The sample size was deter-
mined by power analysis and adjusted as: cor-
rected sample size = sample size/(1-[% attri-
tion/100]) [20], resulting in a final sample size 
of approximately 200. Measurement data were 
expressed as mean ± standard deviation, with 
comparisons between groups performed using 
the independent t-test. Count data were repre-
sented by case number and constituent ratio, 
with group comparisons made using the chi-
square test. Ordinal data were compared using 
the rank-sum test. Statistical significance of 
differences between dual-source CT and clini-

Figure 1. Flow diagram detailing the 
selection of patients included in this 
study.

the arterial phase (NICAp) was 
the ratio of iodine concentra-
tion in the lesion’s arterial ph- 
ase (ICAp) to the aortic iodine 
concentration at the same le- 
vel. Additional parameters in- 
cluded iodine coverage values 
of the lesion in the arterial ph- 
ase (CTAp) and venous phase 
(CTvp).

Observed indicators

Dual-source CT parameters: 
Standardized iodine concen-
tration in the venous phase 
(NICvp): calculated as the per-
centage ratio of iodine con-
centration in the lesion during 
the venous phase (ICvp) to 



Precise early screening of pulmonary nodules

6618	 Am J Transl Res 2024;16(11):6615-6625

cal characteristics in the two groups was as- 
sessed, along with accuracy, sensitivity, and 
specificity calculations. Using pathological dia- 
gnosis as the “gold standard”, the receiver op- 
erating characteristic (ROC) curve was applied 
to determine the area under the curve (AUC) 
and evaluate the diagnostic efficacy of differ-
ent examinations for pulmonary nodule charac-
terization. Statistical significance was set at P < 
0.05.

Results

Comparison of baseline characteristics

In the benign group, there were 59 males and 
43 females, aged 19-73 years, with an average 
disease duration of 59.21±7.65 years. In the 
malignant group, there were 55 males and 43 
females, aged 19-78 years, with an average 
disease duration of 58.23±7.69 years. No sig-
nificant differences were observed in age, gen-
der, education level, BMI, physical activity, pas-
sive smoking, family history of lung cancer, 
chronic respiratory disease history, emphyse-
ma, or nodule shape (all P > 0.05). Significant 
differences, however, were found in longest 
and shortest nodule diameters, position, den-
sity, calcification, pleural involvement, and mar-
gin characteristics (all P < 0.05) (Table 1).

CT imaging features

In the CT lung window images of benign pulmo-
nary nodules, a mixed ground-glass nodule 
with a centrally located, regular solid compo-
nent that is not connected to blood vessels is 
observed (Figure 2A, 2B). In contrast, the lung 
window image of a malignant nodule shows a 
mixed ground-glass nodule with an eccentri-
cally located, regular solid component that is 
connected to blood vessels (Figure 2C, 2D).

Comparison of CT imaging features

In terms of CT imaging features, the lobulation 
rate was 21.57% in the benign group and 
78.57% in the malignant group, showing a sig-
nificant difference (P < 0.001). The burr sign 
was present in 14.71% of the benign group and 
61.22% of the malignant group (P < 0.001). 
Pleural indentation was observed in 4.90% of 
the benign group and 37.76% of the malignant 
group (P = 0.002). Calcification was present in 

39.22% of the benign group but absent in the 
malignant group (P = 0.001). The vascular clus-
ter sign was seen in 4.90% of benign cases and 
48% of malignant cases, also indicating a sig-
nificant difference (P < 0.001) (Table 2).

Comparison of quantitative parameters

The NICvp in the malignant group was 30.25± 
46.7, while in the benign group, it was 31.24± 
4.45, with no significant difference (P = 0.147). 
The CTvp was 30.27±53.4 in the malignant 
group and 31.87±5.78 in the benign group, 
again showing no significant difference (P = 
0.224). However, the NICAp was significantly 
higher in the malignant group (13.54±4.12) 
compared to the benign group (6.67±1.75) (P = 
0.002). Similarly, the CTAp was higher in the 
malignant group (24.57±6.67) versus the 
benign group (15.57±3.67) (P = 0.001) (Table 
3).

Comparison of CT examinations

The diagnostic accuracy of chest CT for distin-
guishing benign and malignant nodules was 
88.78% (87/98), with a sensitivity of 44.90% 
(44/98) and a specificity of 57.84% (59/102). 
The positive detection rate of CT was 42.16% 
(43/102) in the benign group and 44.90% (44/ 
98) in the malignant group. Chi-square testing 
indicated a significant difference in positive 
detection rates between the groups (P = 0.033), 
suggesting a higher positive detection rate in 
the malignant group (Table 4).

Univariate and multivariate logistic regression 
analysis

Univariate analysis included factors were those 
such as pleural involvement, nodule margin, 
burr sign, pleural indentation, lobulation, hemo-
globin, antiphospholipid antibody, calcification, 
nodule density, solid nodule, NICAp, CTAp, lon-
gest and shortest nodule diameters, and nod-
ule position. The results showed that solid nod-
ule (95% CI 1.341-3.014; P = 0.015), NICAp 
(95% CI 1.354-3.137; P = 0.001), CTAp (95% CI 
1.321-8.247; P = 0.004), longest nodule diam-
eter (95% CI 1.119-9.398; P = 0.017), and 
shortest nodule diameter (95% CI 1.011-3.209; 
P = 0.007) were significantly different (Table 5). 
These factors were then included in a multivari-
ate analysis, which identified NICAp (95% CI 
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1.045-1.367; P = 0.007), CTAp (95% CI 1.341-
4.123; P = 0.005), solid nodule (95% CI 1.198-
2.978; P = 0.008), and nodule density (95% CI 
1.128-2.987; P = 0.007) as independent diag-
nostic factors for malignant nodules (Table 6).

ROC analysis

The ROC analysis revealed that NICAp had a 
sensitivity of 92.4% and specificity of 84.9% for 
predicting malignant nodules. CTAp demon-

Table 1. Comparison of baseline characteristics between the two groups

Risk factor Benign group  
(n = 102)

Malignant group  
(n = 98) χ2/t P

Age 59.21±7.65 58.23±7.69 0.187 0.122
Sex 0.060 0.806
    Male 59 (57.84%) 55 (56.12%)
    Female 43 (42.16%) 43 (43.88%)
Educational level 0.105 0.949
    Low 24 (23.53%) 23 (23.47%)
    Medium 64 (62.75%) 60 (61.22%)
    High 14 (13.72%) 15 (15.31%)
BMI 1.705 0.636
    < 18.5 3 (2.94%) 6 (6.12%)
    18.5-24 52 (50.98%) 50 (51.02%)
    24-28 39 (38.24%) 37 (37.76%)
    ≥ 28 8 (7.84%) 5 (5.10%)
Frequent movement 28 (27.45%) 22 (22.45%) 0.667 0.414
Years of passive smoking 0.091 0.993
    No 19 (18.63%) 18 (18.37%)
    0-19 12 (11.76%) 11 (11.22%)
    20-39 50 (49.02%) 50 (51.02%)
    ≥ 40 21 (20.59%) 19 (19.39%)
Smoking 66 (64.71%) 64 (65.31%) 0.008 0.929
Family history of lung cancer 52 (50.98%) 56 (66.33%) 0.764 0.382
History of chronic respiratory disease 72 (70.59%) 68 (69.39%) 0.034 0.853
Emphysema 11 (10.78%) 11 (11.22%) 0.010 0.921
Tubercle length 9.36±7.04 20.65±14.26 10.221 < 0.001
Tuberous minor diameter 6.97±4.82 15.87±10.28 9.891 < 0.001
Nodule position 23.884 0.000
    Not the superior lobe of the lung 64 (62.75%) 90 (91.84%)
    Superior lobe of the lung 38 (37.25%) 8 (8.16%)
Nodule density 15.701 0.000
    Substantiality 77 (75.49%) 53 (54.08%)
    Partial reality 15 (14.71%) 30 (30.61%)
    Imreality 10 (9.80%) 25 (25.51%)
Nodular calcification 14 (13.73%) 3 (3.06%) 6.172 0.013
Whether the nodules are pleural involved 19 (18.63%) 48 (48.98%) 20.668 0.000
Nodular margin 6.418 0.011
    Smooth 68 (66.67%) 48 (48.98%)
    Burr 34 (33.33%) 50 (51.02%)
Nodule shape 0.007 0.934
    Roundness 94 (92.16%) 90 (91.84%)
    Ellipse 8 (7.84%) 8 (8.16%)
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strated a sensitivity of 93.4% and specificity of 
80.1%. The sensitivity and specificity for pre-
dicting malignant nodules based on solid nod-
ule presence were 78.8% and 81.8%, respec-
tively. For nodule density, the sensitivity was 
79.9% and specificity was 80.3% (Table 7 and 
Figure 3).

Discussion

This study found that NICAP and CTAP values 
were significantly higher in patients with malig-
nant pulmonary nodules compared to those 
with benign nodules. Univariate and multivari-
ate analyses identified NICAp, CTAp, solid nod-
ule, and nodule density as independent diag-
nostic factors for malignancy.

NICAp was shown to be an independent diag-
nostic factor for malignant nodules. During the 
development of lung cancer, abnormal angio-
genesis leads to the formation of new blood 
vessels that differ significantly from normal 
vasculature. NICAp reflects the iodine uptake 
and distribution within the lesion during the ve- 
nous phase, correlating closely with the tumor’s 
blood supply characteristics [21]. Malignant 
nodules often exhibit enhanced angiogenesis, 
increasing vessel density and vascular perme-

Additionally, malignant nodules often display 
altered microvascular architecture, including 
more tortuous, dilated vessels with increased 
permeability [26]. These vascular changes per-
mit more contrast agent to enter the lesion dur-
ing the arterial phase, further elevating the 
iodine coverage value [27]. Malignant nodules’ 
increased metabolic activity and demand for 
nutrients and oxygen are also reflected in the 
enhanced arterial-phase iodine uptake [28].

We also demonstrated that solid nodules can 
assist in diagnosing malignant nodules. Ma- 
lignant cells actively proliferate, forming dense 
masses that appear as solid nodules, thereby 
increasing the suspicion of malignancy [29]. 
The unregulated growth and biological behavior 
of malignant cells contribute to the formation of 
these solid structures, which may also exhibit 
angiogenesis to support their nutrient and oxy-
gen requirements [30]. Additionally, molecular 
changes and microenvironmental alterations 
within the nodules influence the development 
of solid nodules, further indicating malignancy 
[31, 32]. Unlike benign nodules, solid nodules 
often display more complex and irregular inter-
nal structures and distinct cellular composi-
tion, both associated with malignant transfor-
mation [33].

ability. This results in a higher 
iodine concentration in malig-
nant nodules than in benign 
ones [22, 23]. NICAp mea-
surement thus provides valu-
able diagnostic information, 
with this study confirming 
NICAp (95% CI 1.045-1.367; P 
= 0.007) as a significant diag-
nostic factor for malignancy.

CTAp was also identified as an 
independent diagnostic fact- 
or for malignant nodules. In 
these nodules, abnormal an- 
giogenesis occurs, driven by 
various tumor-secreted fac-
tors that promote new blood 
vessel formation [24]. During 
the arterial phase of contrast-
enhanced CT, malignant nod-
ules receive a more substan-
tial blood supply, leading to 
increased iodine uptake and 
higher coverage values [25]. 

Figure 2. CT imaging features of the two groups. A, B. In the CT lung window 
images of a benign pulmonary nodule reveal a mixed ground-glass nodule. 
The solid component has a regular shape, centrally distributed, and is not 
connected to the blood vessels. C, D. CT lung window images of a malignant 
pulmonary nodule show a mixed ground-glass nodule with a solid compo-
nent that has a regular shape but is eccentrically distributed and connected 
to blood vessels.
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Nodule density is also an independent diagnos-
tic factor for malignant nodules. Solid nodules 
often have relatively high density, with some 
malignant nodules showing densities that differ 
from benign ones [34]. The irregular, aggres-

sive growth pattern of malignant cells typically 
results in a more compact and dense structure 
[35]. Certain malignant nodules may exhibit 
areas of necrosis or calcification, providing 
additional diagnostic clues [36]. Interactions 

Table 2. Comparison of CT imaging features between the two groups
Image feature Benign group (n = 102) Malignant group (n = 98) χ2/Z p
Diameter 0.869 0.648
    0-10 mm 21 (20.59%) 20 (20.14%)
    11-20 mm 45 (44.12%) 49 (50.00%)
    21-30 mm 36 (35.29%) 29 (29.86%)
Shape 0.905 0.341
    Circle/quasi-circle 72 (70.59%) 63 (64.29%)
    Irregularity 30 (29.41%) 35 (35.71%)
Position 3.504 0.061
     Superior lobe 49 (48.04%) 60 (61.22%)
    Other leaf 53 (51.96%) 38 (38.78%)
Lobulation 22 (21.57%) 77 (78.57%) 64.967 0.000
Burr sign 15 (14.71%) 60 (61.22%) 46.146 0.000
Pleural indentation 5 (4.90%) 37 (37.76%) 32.516 0.000
Calcification 40 (39.22%) 8 (8.16%) 26.422 0.000
Bronchial amputation sign 15 (14.71%) 14 (14.29%) 0.007 0.933
Boundary 0.028 0.867
    Clear 93 (91.18%) 90 (91.84%)
    Blur 9 (8.82%) 8 (8.16%)
Cavity sign 15 (14.71%) 17 (17.35%) 0.259 0.611
Vascular cluster sign 5 (4.90%) 47 (48.00%) 48.160 0.000
Nodule density 46.162 0.000
    Solid nodule 93 (91.18%) 46 (46.94%)
    Mix ground glass nodules 5 (4.90%) 27 (27.55%)
    Pure ground glass nodules 4 (3.92%) 25 (25.51%)

Table 3. Comparison of quantitative parameters of between the two groups
Malignant group (n = 98) Benign group (n = 102) F P

NICvp 30.25±46.7 31.24±4.45 1.397 0.147
CTvp 30.27±53.4 31.87±5.78 1.234 0.224
NICAp 13.54±4.12 6.67±1.75 12.874 0.002
CTAp 24.57±6.67 15.57±3.67 9.987 0.001
Note: NICvp: Dual-source CT parameters included Standardized iodine concentration in the venous phase; CTvp: iodine cov-
erage value of the lesion in the venous phase; NICAp: standardized iodine concentration in the arterial phase; CTAp: iodine 
coverage value of the lesion in the arterial phase.

Table 4. Comparison of CT examinations between two the groups
CT diagnosis Benign group (n = 102) Malignant group (n = 98) Total
Positive 43 44 87
Negative 59 54 113
Total 102 98 200
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between tumor cells and the surrounding stro-
ma can also influence density characteristics, 
adding to the distinct presentation of malignant 
nodules [37].

This study does have a few limitations. First, 
the sample size was relatively small, which 
could affect the generalizability of the findings. 
Second, the criteria for early screening and 
identification of pulmonary nodules may not be 
comprehensive, potentially missing subtle or 
specific cases. Additionally, some potential risk 

factors for malignant nodules were not fully 
explored, leading to an incomplete understand-
ing. The study’s setting and population might 
introduce bias, which should be considered 
when interpreting the results. Future research 
should include a larger sample size to gather 
more comprehensive and accurate data, 
enhancing the reliability and applicability of the 
findings.

In conclusion, our findings indicate that NICAp, 
CTAp, solid nodule, and nodule density are 

Table 5. Univariate logistic regression analysis
Index β SE Wald P OR (95% CI)
Whether the nodules are pleural involved -0.048 0.145 0.117 0.741 0.987 (0.718-0.129)
Nodular margin -0.074 0.078 0.365 0.423 0.954 (0.748-1.127)
Burr sign -1.068 0.746 2.074 0.152 0.348 (0.087-1.424)
Pleural indentation -1.068 0.743 2.074 0.152 0.348 (0.087-1.424)
Lobulation 0.041 0.003 2.536 0.123 1.008 (0.987-1.007)
calcification 0.007 0.008 0.654 0.113 1.007 (0.997-1.526)
Nodule density 0.224 0.097 5.587 0.428 1.247 (1.038-1.547)
Solid nodule 0.714 0.225 10.254 0.015 2.047(1.341-3.014)
NICAp 0.701 0.223 9.987 0.001 2.047 (1.354-3.137)
CTAp 1.287 0.268 9.912 0.004 3.569 (1.321-8.247)
Tubercle length 1.578 0.247 15.874 0.017 2.123 (1.119-9.398)
Nodule density 0.107 0.278 0.669 0.827 1.169 (0.587-1.698)
Tuberous minor diameter -0.854 0.187 10.267 0.007 1.365 (1.011-3.209)
Nodule position 0.224 0.357 0.749 0.477 1.287 (0.624-2.004)
Note: NICAp: standardized iodine concentration in the arterial phase; CTAp: iodine coverage value of the lesion in the arterial 
phase.

Table 6. Multivariate logistic regression analysis
Index β SE Wald P OR (95% CI)
NICAp 0.179 0.056 7.259 0.007 1.178 (1.045-1.367)
CTAp 0.854 0.287 8.547 0.005 2.354 (1.341-4.123)
Solid nodule 0.598 0.247 7.852 0.008 1.874 (1.198-2.978)
Nodule density 0.657 0.228 8.559 0.007 1.987 (1.128-2.987)
Note: NICAp: standardized iodine concentration in the arterial phase; CTAp: iodine coverage value of the lesion in the arterial 
phase.

Table 7. ROC curve analysis for early diagnosis of malignant nodules by CT examinations
Factor AUC Sensitivity Specificity P
NICAp 0.875 92.4 84.9 0.002
CTAp 0.878 93.4 80.1 0.001
Solid nodule 0.786 78.8 81.8 0.004
Nodule density 0.788 79.9 80.3 0.003
Note: NICAp: standardized iodine concentration in the arterial phase; CTAp: iodine coverage value of the lesion in the arterial 
phase.
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independent diagnostic factors for malignant 
nodules and serve as predictors in distinguish-
ing benign from malignant lung nodules.
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