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A Study to Validate the Pretest Probability of Malignancy in Solitary
Pulmonary Nodule

Joo Hyun Jang, M.D,, Sung Hoon Park, MD,, Jeong Hee Choi, MD,, Chang Youl Lee, M.D, Yong Il Hwang,
M.D,, Tae Rim Shin, MD,, Yong Bum Park, M.D,, Jae Young Lee, MD,, Seung Hun Jang, M.D,, Cheol Hong
Kim, M.D,, Sang Myeon Park, M.D,, Dong Gyu Kim, M.D,, Myung Goo Lee, MD,, In Gyu Hyun, MD,, Ki
Suck Jung, M D,

Department of Intemal Medicine, Hallym University College of Medicine, Chuncheon, Korea

Background: Solitary pulmonary nodules (SPN) are encountered incidentally in 0.2% of patients who undergo chest
X-ray or chest CT. Although SPN has malignant potential, it cannot be treated surgically by biopsy in all patients.
The first stage is to determine if patients with SPN require periodic observation and biopsy or resection. An
important early step in the management of patients with SPN is to estimate the clinical pretest probability of a
malignancy. In every patient with SPN, it is recommended that clinicians estimate the pretest probability of a
malignancy either qualitatively using clinical judgment or quantitatively using a validated model. This study ex-
amined whether Bayesian analysis or multiple logistic regression analysis is more predictive of the probability of
a malignancy in SPN.

Methods: From January 2005 to December 2008, this study enrolled 63 participants with SPN at the Kangnam Sacred
Hospital, The accuracy of Bayesian analysis and Bayesian analysis with a FDG-PET scan, and Multiple logistic
regression analysis was compared retrospectively. The accurate probability of a malignancy in a patient was
compared by taking the chest CT and pathology of SPN patients with <30 mm at CXR incidentally,

Results: From those participated in study, 27 people (42.9%) were classified as having a malignancy, and 36 people
were benign, The result of the malignant estimation by Bayesian analysis was 0.779 (95% confidence interval [CI],
0.657 to 0.874), Using Multiple logistic regression analysis, the result was 0.684 (95% CI, 0.555 to 0.796). This
suggests that Bayesian analysis provides a more accurate examination than multiple logistic regression analysis.
Conclusion: Bayesian analysis is better than multiple logistic regression analysis in predicting the probability of
a malignancy in solitary pulmonary nodules but the difference was not statistically significant,

Key Words: Solitary pulmonary nodule, Pretest probability of malignancy, Bayesian analysis, Multiple logistic
regression analysis
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Table 1, Baseline and demographic data of participants
with SPNs

Characteristics Malignant (n, %) Benign (n, %)

N 28 (44.4%) 35 (55.6)
Age (p=0.02) 64.75+103 54 74+13 1
Sex (p=0.49)

Male 15 (59.5) 22 (629

Female 13 (40.5) 13 (37.1)
Smoking (p=0.23)

Mean 221+248 1567+178
Hemoptysis (p=0.473)

No 24 (85.7) 32 (914)

Yes 4 (143 3 (8.6)
Malignancy history (p=0.94)

No 23 (82.1) 29 (82.9)

Yes 50179 6 (17.1)
TB history (p=0.929)

No 25 (89.3) 31 (88.6)

Yes 3 (10.7) 4 (114)

SPN: solitary pulmonary nodule; N: number; TB: tuberculosis,
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Table 2, SPNs of radiological data of all patients

Characteristics Malignant (n, %) Benign (n, %)
Location (p=0.397)

Upper 16 (57.1) 24 (68.6)

Lower 12 (42.9) 11 (31.4)
Size (cm) (p=0.01)

<1 1 (3.6) 129

1~2 8 (28.6) 17 (48.6)

>2 <3 18 (64.3) 18 (51.4)

Mean 2.37+057 2.03+0,58
Edge (p=0.13)

Smooth 3 (10.7) 11 (31.4)

Lobulate 13 (46.4) 11 (31.4)

Spiculate 12 (429) 13 (37.1)
HU 15 (p=0.001)

No 2 (8.7%) 17 (77.3)

Yes 21 (91.3%) 5 (22.7)

HU 23 22

p=0.001 639+208 36.2+246
Cavity (p=0.488)

No 25 (89.3) 30 (85.7)

Yes 3 (10.7) 5 (14.9)
Growth (p=0.705)

Unknown 19 (67.9) 27 (77 1)

No 2 (7.1) 2 (6.7)

Yes 7 (250) 6 (17.1)
Satellite nodule (p=0.052)

No 26 (92.9) 26 (74.3)

Yes 2 (7.1) 9 (25.7)
PET

No 19 (67.9) 31 (88.6)

Yes 9 (32.1) 4 (11.4)

4, ofdo| && Hlw
7

7} 22 WE ] Adtolla] wo]ARE 24 ¢ Tk ROC
7189l AzE 243 A7} 0,779 (95% confidence interval
[C1], 0.657~0.874)0|30t}. tF ZAXY 3FRA R
ROC ABE] Az &% AI= 0.684 (95% CI, 0,555~
0.796)°]ATtH(Table 4), ROC 7BZ H|wgt A3}, Ho]X]
N o= AR Ao) 7P et E= A vUsith
Wlo]xjek BA3} The 2xxE RN Alole] Aze
0.0950]aL, FAHLE o7} QAT FUTHP=0.082)
(Figure 1),

W] o] |9 42 7| cut off value)S 75 oldoz &
B A HAHe] oy gE XdelN WET)
82.1%, Eo|x7} 68.6%2] AI=S Hrk(Figure 2).

Table 3, Pathologic diagnosis of SPNs of all patients

Diagnosis No, of cases (%)
Malignant ~ Adenocarcinoma 14 (22.2)
Squamouse cell ca, 6 (9.53)
Non-small cell ca, 5 (7.9
Large cell ca, 1(1.6)
Others 2 (32
Tuberculoma 12 (19.0)
Inflammatory granuloma 11 (17.5)
Benign Hamartoma 5 (7.9
COP 5(79)
Aspergilosis 1(1.6)
Other 1(1.6)

SPN: solitary pulmonary nodule; COP: cryptogenic organizing
pneumonia,

Table 4, The pretest probability of malignancy (pCa) be-
tween Bayesian analysis and MLRA

Az 95% Cl
Bayesian 0.779 0.657~0874
MLRA 0.684 0.555~0.796

SPN: solitary pulmonary nodule; HU: hounsfield unit; PET: posti-
tron emission tomography.
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Az: area under the curve; Cl: confidence interval; MLRA: multi-
ple logistic regression analysis,
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Figure 1, ROC curves analysis to compare Bayesian analy-
sis, and MLRA, MLRA: multiple logistic regression analysis,
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Figure 2, Interactive dot diagram of Baysian analysis,
Sens: sensitivity; Spec: specificity.
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