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CT Staging of Non-Small Cell Lung Cancer:
CT-Surgical Correlation

Jung-Gi Im, M.D., Yeon Hyun Choi, M.D., Eun Chul Chung, M.D., Yong Jin Kim, M.D.*, Joo Hyun Kim, M.D.*,
Yong Chol Han, M.D.**, Sung Koo Han, M.D.**,

Department of Diagnostic Radiology, Thoracic Surgery®, Internal Medicine**, College of Medicine, Seoul
National University

Authors analysed and present the results of CT in evaluating preoperative staging, of non-Small cell lung
concer, especially focusing mediastinal lymph node metastasis and direct invasion to the mediastinum or
chest wall. All 28 cases were thoroughly assessed by open thoracotomy and mediastinoscopy in Seoul Na-
tional University Hospital during recent 3 years.

The results are as follows:

1. 26 cases were male and 2 cases were female with peak age incidence of 6th decade.
2. Histopathological types were 20 cases of squamous cell carcinoma, 6 cases of adenocarcinoma, 1 case
of undifferentiated large cell carcinoma and 1 case of adenosquamous cell carcinoma.
3. Overall prevalence rate of mediastinal lymph node metastasis was 37%.
Prospective metastatic lymph node evaluation using 15mm size criterior revealed sensitivity 56%, specificiy

92%, accuracy 76%. Retrospective analysis using 10mm size criterior revealed sensitivity 90%, specificity

53%, accuracy 67%, while the results of 15mm size criterior were sensitivity 60%, specificity 88%, accuracy 78%.
4. Plotted ROC curve with 109 mediastinal lymph nodes suggested optimum size criterior of metastasis being

between 10mm and 15mm in diameter.

5. Prevalence rate of direct mediastinal or chest wall invasion was 31%. Results of CT interpretation concerning

direct mediastinal or chest wall invasion revealed sensitivity 63%, specificity 100%, accuracy 88%.

Authors believe from the basis of these results that CT plays unique and reliable role in preoperative
staging of non-small cell carcinoma of lung and emphasize CT should be a routine preoperative staging

work up.
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Fig. 1. Total sampling of mediastinal lymph nodes.

CT and specimen correlation in a case of undifferentiated large cell carcinoma in right upper lobe.

A. CT scan at upper tracheal level shows about 1cm sized lymph nodes in right paratracheal area (arrow).
On microscopic examination, 8/17 lymph nodes were positive for malignant cell.

B. CT scan at lower tracheal level shows about 2cm sized lymph nodes in right paratracheal area (arrow heads).
On microscopic examination, 9/15 lymph nodes were positive for malignant cell.

C. CT scan at right tracheobronchial area shows multiple enlarged lymph nodes ranging from 0.5cm to 2cm
in size (arrows.)
On microscopic examination, 8/11 lymph nodes were positive for malignant cell.

D. Surgical specimen of resected mediastinal lymph nodes according to their location.
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Fig. 2. Squamous carcinoma in left upper lobe with metastasis to A-P window lymph node.

A. Primary cancer mas is seen just lateral to aortic arch.

B. 2.5x2.5cm sized matted appearanced lymph node is seen in A-P window area (arrows), confirmed as metastatic
node by total nodal sampling on surgery. Elongated shaped lymph node (1.8 x 0.5cm) in retrocaval area (ar-
row heads) revealed negative for malignant cell on mediastinoscopic biopsy which was performed prior to
open thoracotomy.

Nodular density in right tracheobronchial area is due to azygos node, confirmed as negative for malignant
cell, and overlapped azygos vein.

Fig. 3. CT and gross pathologic specimen of metastatic lymph node.
A. CT scan at carinal level shows 1x 1.5cm sized lymph node (arrows) at A-P window area adjacent to the top
of left pulmonary artery.
Calcified lymph nodes are due to prior tuberculosis.
B. Gross pathologic specimen of identical lymph node shows central meaty area (arrows), where cancer cells
were found on microscopic examination.
Among the 37 mediastinal lymph node, it was the only metastatic node.

— 939 —



— KB SHARS R | 214 6 1985 —

Table 1. Pathological Diagnosis

Pathological Diagnosis No. of cases
Squamous cell carcinoma 20
Adenocarcinoma 6
Undifferentiated large cell carcinoma 1
Adenosquamous cell carcinoma 1
N=28

Table 2. CT-Surgicopathologic Correlation of Mediastinal
Lymph Node Metastasis

Surgicopathologic Diagnosis

CT Diagnosis

Positive Negative
Positive (215mm) 5 1
Negative (<14mm) 4 11
N =21

Sensitivity: 56%
Specificity: 92%
Accuracy : 76%

7b AR oA 6 el A& B A ek (Table ID.

% B (false positive) & 2l 2 fle EFEA%
t g 2 KRS SHEkEA ud 3249 RKE
B A (reactive hyperplasia)ell 2|3} #k = Foldch

Table 3. CT-Surgicopathologic Correlation of Mediastinal
Lymph Node Metastasis
N =27

Surgicopathologic Diagnosis

CT Diagnosis

Positive Negative
Positive (215mm) 6 2
Negative (£10mm) 1 9
Indeterminate (11-14mm) 3 6

Sensitivity: 86%
Specificity: 82%
Accuracy : 83%

(Fig.4).
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Fig. 4. False positive interpretation of metastatic lymph node in a case of associated lobar collapse.
A. CT scan at the level of top of the aortic arch shows collapse of right upper lobe and 1x 1.5¢m sized lymph
node in right paratracheal area (arrow).
B. CT scan at the level of the carinia shows aggregated lymph nodes (the largest one, more than 1.5cm) (arrows)
in right tracheobronchial area, which were confirmed as reactive hyperplasia.
Primary mass is seen adjacent to mediastinum without findings of direct invasion.
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Table 4. CT-Surgicopathologic Correlation of Mediastinal
Lymph Node Metastasis

Surgicopathologic Diagnosis

CT Diagnosis

Positive Negative
Positive (Z15mm) 6 2
Negative (<14mm) 4 15

Sensitivity: 56%
Specificity: 88%
Accuracy : 78%

Table 5. CT-Surgicopathologic Correlation of Mediastinal
Lymph Node Metastasis

Surgicopathologic Diagnosis

CT f)iagnosis

Positive Negative
Positive (>10mm) 9 8
Negative (£10mm) 1

Sensitivity: 90%
Specificity: 53%
Accuracy : 67%

Fig. 5. Direct invasion to anterior chest wall.
Irregular destruction of manubrium is seen. Ex-
tension of the tumor mass to chest wall is noted
obliterating fat plane under the pectoralis major
muscle (arrow).

Hlwd Aol AQW s 5HE Aol Qgm
#5sg om (Fig.5, Fig.6), vwx Aol  gdn
184 2 A5 givkn ASslo FRES 88%
% B} (Table VD (Fig.7).
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Fig. 6. Direct invasion to mediastinum.
Primary tumor mass in left upper lobe of lung ex-
tends to lateral aspect of left pulmonary artery
obliterating mediastinal fat plane. Note irregular
low density area in lateral aspect of left pulmonary
artery (arrows). On surgery, direct tumor invasion
to left pulmonary artery was identified.

Fig. 7. Abutting tumor mass without invasion to
mediastinum.
Tumor mass is abutting the lateral border of the
aorta. On surgery, tumor mass was adherent only
to visceral pleura without invasion to aortic wall.
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Table 6. CT-Surgicopathologic Correlation of Direct
Mediastinal Invasion
N =26

Surgicopathologic Diagnosis

CT Diagnosis

Positive Negative
Positive 5 0
Negative 3 18
Prevalence of direct invasion: 31%
Sensitivity : 63%
Specificity : 100%
Accuracy . 88%

Receiver operating characteristic curve of
Malignant mediastinal L/N in NSCC of lung
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Fig. 8. Receiver operating characteristic curve.
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