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Diagnostic Approach to the Solitary Pulmonary Nodule :
Reappraisal of the Traditional Clinical Parameters
for Differentiating Malignant Nodule from Benign Nodule

Won Jung Kho, M.D., Cheol Hyeon Kim, M.D., Seung Hun Jang, M.D.,
Jae Ho Lee, M.D., Chul Gyu Yoo, M.D., Hee Soon Chung, M.D.,
Young Whan Kim, M.D., Sung Koo Han, M.D., Young-Soo Shim, M.D.

Department of Internal Medicine and Tuberculosis Research Institute,
Seoul National University College of Medicine, Seoul, Korea

Background : The solitary pulmonary nodule(SPN) presents a diagnostic
dilemma to the physician and the patient. Many clinical characteristics(i.e. age,
smoking  history, prior history of malignancy) " and radiological
characteristics(i.e. size, calcification, growth rate, several findings of computed
tomography) have been proposed to help to determine whether the SPN was
benign or malignant. However, most of these diagnostic guidelines are based
on the data collected before computed tomography(CT) has been introduced
and lung cancer was not as common as these days. Moreover, it is not well
established whether these guidelines from western populations could be
applicable to Korean patients.
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Methods : We had a retrospective analysis of the case records and
radiographic findings in 114 patients presenting with SPN from Jan. 1994 to
Feb. 1995 in Seoul National University Hospital, a tertiary referral hospital.

Results : We observed the following results ;

(1) Out of 113 SPNs, the etiology was documented in 94 SPNs. There were 34
berign SPNs and 60 malignant SPNs. Among which, 49 SPNs were primary
lung cancers and the most common histologic type was adenocarcinoma.

(2) The average age of patients with benign and malignant SPNs was 49.7=*
12.0 and 581%10.0 years, respectively(p=0.0004), and the malignant SPNs had
a striking linear propensity to increase with age.

(3) No significant difference in the history of smoking was noted between the
patients with benign SPNs(13.0X17.6 pack-year) and those with malignant
SPNs(186+25.1 pack-year) (p=0.2108).

(4) 9 out of 10 patients with prior history of malignancy had malignant SPNs.
5 were new primary lung cancers with no relation to prior malignancy.

(5) The average size of benign SPNs(3.01+1.20cm) and malignant SPNs(2.98 +
0.97cm) was not significantly different(p=0.8937).

(6) The volume doubling time could be calculated in 22 SPNs. 9 SPNs had the
volume doubling time longer than 400 days. Out of these, 6 were malignant
SPNs.

(7) The CT findings suggesting malignancy included the lobulated or
spiculated border, air-bronchogram, pleural tail, and lymphadenopathy. In
contrast, calcification, central low attenuation, cavity with even thickness,
well-marginated border, and perinodular micronodules were more suggestive
for benign nodule.

(8) The diagnostic yield of percutaneous needle aspiration and biopsy was
576%6(19/33) of benign SPNs and 81.09(47/58) of malignant SPNs. The
diagnostic value of sputum analysis and bronchoscopic evaluations Wwere
relatively very low.

(9) 42.3%5(11/26) of SPNs of undetermined etiology preoperatively turned out to
be malignant after surgical resection. Overall, 75.4%(46/61) of surgically
resected SPNs were malignant.

Conclusions : We conclude that the likelihood of malignant SPN correlates
the age of patient, prior history of malignancy, some CT findings including
lobulated or spiculated border, air-bronchogram, pleural tail and
lymphadenopathy. However, the history of smoking, the size of the nodule, and
the volume doubling time are not helpful to determent whether the SPN is
benign or malignant, which have been regarded as valuable clinical parameters
previously. We suggest that aggressive diagnostic approach including surgical
resection is necessary in patient with SPNs.
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Table 1. Etiology of Solitary Pulmonary Nodules

Etiology

Case No.

Malignant lesion
Bronchogenic carcinoma
Adenocarcinoma
Bronchioloalveolar carcinoma
Squamous cell carcinoma
Adenosquamous cell carcinoma
Large cell carcinoma
Small cell carcinoma
Carcinoid
Metastasis *
Benign lesion
Tuberculoma
Chondroid hamartoma
Sclerosing hemangioma
Actinococcoma
Cryptococcoma
Organizing pneumonia
Necrotizing pneumonia
Clear cell tumor
Undetermined

60(53.1%)

49

—h oG e

~

34(30.1%)

Do
—
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19(16.8%)

TOTAL

113(100%)

* Metastatic nodules were derived from stomach(2), colorectum(2), esophagus(1), small bowel(1), and bladder(1).
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Table 2. Prior History of Malignancy in Patients with Solitary Pulmonary Nodule

Sex/Age Prior Malignancy(year of diagnosis) Etiology of solitary pulmonary nodule
M/77 Lung cancer(adeno) (1989) Lung cancer(adeno)
F/51 Thyroid cancer (1984) Lung cancer(adeno)
F/57 Cervix cancer (1991) Lung cancer(adeno)
M/67 Stomach cancer (1993) Lung cancer(squamous)
M/55 Lung cancer(squamous)(1993) Lung cancer(large)
F/53 Rectal cancer (1984) Metastasis
M/54 Colon cancer (1991) Metastasis
M/76 Stomach cancer (1993) Metastasis
M/71 Bladder cancer (1993) Metastasis
F/51 Breast cancer (1989) Tuberculoma

* squamous : squamous cell carcinoma
adeno : adenocarcinoma
large : large cell carcinoma

£3 Benign
B Malignant

0 ,
20-29 30-39 40-49 50-59 60-69 70-79 Age(years)

Y\
No, Benign
Sl Malignant
nonsm <10 10-19 20-29 30-39 40-49 50-59 >60
oker Pack-year

. J

Fig 1. Distribution of Solitary Pulmonary Nodules
according to Age. The malignant SPNs had a striking
linear propensity to increase with age(p for trend =
0.001).
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Fig 2. Distribution of Solitary Pulmonary Nodules according
to Smoking History of Patients. No significant
difference in the history of smoking was noted
between the patients with malignant SPNs
(13.0£17.6 pack-year) and those with benign
SPNs(18.6125.1 pack-year) (p=0.2108).
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Fig 3. Distribution of Solitary Pulmonary Nodules according
to Size. The average size of malignant SPNs(2.98 1
097cm) and benign SPNs(3.011+1.20cm) was not
significantly diffenrent(p=0.8937).
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Table 3. Estimated Volume Doubling Time through the Comparision with Previous Film

Diameter of Interval Diameter of | Volume doubli . .
1t X-ray(mm) (months) | 2nd X-ray(mm) time(monmsling Diagnosis
BENIGN
26 8 55 25 Actinomycoma
23 6 39 26 Tuberculoma
20 4 23 6.6 Tuberculoma
45 6 55 6.9 Actinomycoma
20 17 24 215 Chondroid hamangioma
21 12 23 305 Sclerosing hemangioma
22 41 26 56.7 Organizing pneumonia
MALIGNANT
7 7 18 1.7 Metastasis(colon)
13 10 34 24 Metastasis(stomach)
25 24 35 24 Carcinoid
50 2 58 4.7 Bronchogenic ca(adenosquamous)
7 35 34 5.1 Bronchogenic ca(adeno)
16 9 24 51 Metastasis(stomach)
16 8 22 5.8 Bronchogenic ca(BAC)
19 12 28 72 Bronchogenic ca(large)
20 4 22 9.7 Bronchogenic ca(adeno)
16 14 19 18.8 Bronchogenic ca(squamous)
20 16 24 203 Bronchogenic ca(adeno)
30 14 35 21.0 Bronchogenic ca(BAC)
18 30 24 24.1 Carcinoid
30 7 2 25.1 Bronchogenic ca(adeno)
30 93 38 90.0 Bronchogenic ca(adeno)

* ca : carcinoma

adeno : adenocarcinoma, adenosquamous : adenosqamous cell carcinoma
squamous : squmous cell carcinoma, BAC : bronchioloalveolar carcinoma

large : large cell carcinoma
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Table 4. CT Characteristics of Solitary Pulmonary Nodules

Benign(N=31) Malignant(N=57) p value
Peripheral lesion 25(80.6%) 47(82.5%) 04129
Homogeneity 23(742%) - 36(63.2%) 0.1469
Calcification 4(12.9%) 2( 3.5%) 0.0475*
Air-bronchogran 4(12.9%) 20(35.1%) 0.0129*
Central low attenuation 6(19.4%) 1( 1.8%) 0.0018*
Cavity
even thickness 6(19.4%) 0 0.0%) 0.0003*
uneven thickness 2 6.5%) 2 3.5%) 0.2578
Margin
well-marginated 12(38.7%) 10(17.5%) 0.0143*
lobulated 12(38.7%) 38(66.7%) 0.0057*
spiculated 8(25.8%) 25(43.9%) 0.0475*
Peripheral micronodules 15(48.4%) 6(10.5%) 0.0001*
Pleural tail 8(25.8%) 25(43.9%) 0.0485*
Lymphadenopathy 1(32%) 10(17.5%) 0.0262*

* statistically significant features( p <0.05)
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Table 5. Results of PCNA in Solitary Pulmonary Nodules

Benign(N=33) | Malignant(N=58)

Diagnosed as benign 19(57.6%) 1( 1.7%)
Diagnosed as malignant 2( 6.0%) 47(81.0%)
Undetermined 12(36.4%) 10(17.2%)

Total 33(100.0%) 58(100.0%)

*PCNA : percutaneous needle aspiration and biopsy
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Table 6. Size Distributions of Solitary Pulmonary Nodules in Korea

malignancy/total

(% of malignancy) 1.0-2.0cm 2.1-3.0cm 3.1-4.0cm 4.1-5.0cm 5.1-6.0cm Reference
Jeong et al. 0/ 5( 0%) 7(41%) 6/26(23%) 1/8(13%) 1/14(7%) ( 8)*
Gweon et al. 1/ 3(33%) 8/16(50%) 13/25(52%) 3/10(30%) 5/ 9(56%) (9
Kim et al. 1/ 6(17%) 6/20(30%) 3/17(18%) T170%) 2/ 5(40%) (10)
Lee et al. 3/19%(16%) 2/23(16%) 4/12(33%) 9/11(82%) 7/ 9(78%) 12)

* divided into 1.0 - 1.9cm & 2.0 -29cm & 3.0 - 39cm etc.
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