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Evaluation of Lymph Node Staging of Chest CT in NSCLCa'

Sook Whan Sung, M.D. *, Young Tae Kim, M.D.*, Doo Sang Kim, MD. *,
Joo Hyun Kim, M.D. *, Jung Ki Lim, M.D.**

In order to access the value of computed tomography in mediastinal LN staging of
NSCLCa, 581 LN stations of 77 patients were selected from 552 patients who were
diagnosed as Lung Ca and operated in Seoul National University Hospital from 1992 to
1995. The selection criteria were as follows ; the patients 1) whose preoperative chest CTs
were available; 2) underwent curative resection (lobectomy or more) with complete lymph
node dissection; 3) whose final pathologic diagnosis were proven to be non-small cell lung
cancer. We adopted Receiver Operating Characteristic curve method to determine a proper
size criterion for diagnosing malignant mediastinal adenopathy. From curve analysis, we
decided the size criterion of lymph node to 1 cm in their short axis. Using this size
criterion, it’s sensitivity was 43.9%, specificity was 87.4%, and accuracy was 83.1%. Even-
though we couldn’t determine the precise size criterion for the adenoca, it seemed that
shorter than 1 cm size criterion should be applied in that particular cell type. Lymph node
stations associated with the tuberculosis or bronchiectasis tend to be overestimated in nodal
staging and have relatively high false positive rate. The low sensitivity of CT scan suggest
that radical and complete dissection or precise mediastinal lymph node evaluation through the

surgical approach is mandatory.
(Korean J Thorac Cardiovasc Surg 1998;31:271-8)
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Fig. 1. Distributions of Operation, Cell type, and Change of
the preoperative and postoperative staging

Squa : squamous cell ca, Adeno : adenoca, Undif LCCa :
undifferentiated large cell ca Mixed : mixed cell ca, Preop :
preoperative stage, Postop : postoperative stage
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Table 1. Age and Sex Distribution

Age Male Female Total
20~29 1 4] 1 1.3%
30~39 0 1 1 1.3%
40~49 8 4 12 15.6%
50~59 24 5 29 37.7%
60~69 24 4 28 36.4%
70~ 5 1 6 7.8%

SUM 62 15 77 100%
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Table 2. Distribution of Sensitivity and Specificity along

the LN size from 2 mm to 20 mm
Senm- Specn- /Acc\-‘«

_EPR FNR
trvxty ficity uracy

Size TN EN \JFP»\}{,T;P«

Total 458 32 66 25 439% 87.4% 83.1% 125% 65%

2 418 23 106 34 59.6% 79.8% 77.8% 75.7% 52%
4 419 23 105 34 59.6% 80.0% 78.0% 75.5% 52%
6 427 25 97 32 56.1% 81.5% 79.0% 752% 55%
8 437 28 87 29 509% 83.4% 80.2% 75.0% 6.0%
10 458 32 66 25 43.9% 87.4% 83.1% 72.5% 6.5%
12 491 40 33 17 29.8% 93.7% 87.4% 66.0% 7.5%
14 504 45 20 12 21.1% 96.2% 88.8% 62.5% 8.2%
16 515 49 9 8 14.0% 98.3% 90.0% 52.9% 8.7%
18 516 51 8 6 10.5% 98.5% 89.8% 57.1% 9.0%
20 517 51 7 6 105% 98.7% 90.0% 53.8% 9.0%
false negative, FP : false positive,

TN : true negative, FN :
TP : true positive,

FPR : false positive rate, FNR : false negative rate,
SEn : sensitivity, SP : specificity, Acc : accuracy
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Fig. 2. ROC curve ; total 581 LNs, 2 mm intervals from 2
mm to 20 mm

ROC Curve According to Pathology

sQc
10
9
8
7-
£ - ®
= i
- .
N
[ ]
. 10
212
o
r e
a.0 -+ T T T T
00 1 2 3 4 5 6 7 B 9 10
X Ais
ADC
10
9
8
7
6 .
@ /
5
£ 8
4
+10
31/
217
.1-"
0.0 T T T T T T T T
00 1 2 3 4 5 6 7 8B 8 10

X Axis
SNUH TS

Fig. 3. ROC curve according to the pathology, 2 mm
intervals from 2 mm to 20 mm
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Table 3. Distribution of Sensitivity and Specificity according to the Pathology, from 2 mm to 20 mm
Size N FN FP TP Sénsi-tivity Speci-ficity Acc- uracy FPR FNR
Total 458 32 66 25 439% 87.4% 83.1% 72.% 6.5%
Squ 2 241 17 76 22 56.4% 76.0% 73.9% 77.6% 6.6%
4 241 17 76 22 56.4% 76.0% 73.9% 77.6% 6.6%
6 247 17 70 22 56.4% 779% 75.6% 76.1% 6.4%
8 255 20 62 19 48.7% 80.4% 77.0% 76.5% 7.3%
10 266 22 51 17 43.6% 83.9% 79.5% 75.0% 7.6%
12 291 27 26 12 30.8% 91.8% 85.1% 68.4% 8,5%
14 300 29 17 10 25.6% 94.6% 87.1% 63.0% 8.8%
16 310 32 7 7 17.9% 97.8% 89.0% 50.0% 9.4%
18 311 34 6 5 12.8% 98.1% 88.8% 54.5% 9.9%
20 312 34 5 5 12.8% 98.4% 89.0% 50.0% 9.8%
Adeno 2 138 6 22 10 62.5% 84,1% 68.8% 68.8% 4.2%
4 138 6 22 10 62.5% 84.1% 68.8% 68.8% 42%
140 8 20 8 50.0% 84.1% 71.4% 71.4% 5.4%
8 142 8 18 8 50.0% 85.2% 69.2% 69.2% 53%
10 151 10 9 6 37.5% 89.2% 60.0% 60.0% 6.2%
12 156 12 4 4 25.0% 90.9% 50.0% 50.0% 7.1%
14 157 15 3 1 6.3% 89.8% 75.0% 75.0% 8.7%
16 158 15 2 1 6.3% 90.3% 66.7% 66.7% 8.7%
18 158 15 2 1 6.3% 90.3% 66.7% 66.7% 8.7%
20 158 15 2 1 6.3% 90.3% 66.7% 66.7% 8.7%
TN : true negative, FN : false negative, FP : false positive, TP : true positive, FPR : false positive rate,
FNR : false negative rate, Squ : squamous cell ca, Adeno : adenoca
Table 4. Sensitivity and Specificity according to the Associated Lung Lesions and Pathology, 10 mm criteria
TN FN FP TP Sensitivity Specificity Accuracy FPR FNR
Total 458 32 66 25 43.9% 87.4% 83.1% 72.5% 6.5%
No 424 30 60 23 43.4% 87.6% 83.2% 72.3% 6.6%
Toe Yes 34 2 6 2 50.0% 85.0% 81.8% 75.0 5.6%
Brochiectasis No 404 30 59 22 42.3% 87.3% 82.7% 72.8% 6.9%
Yes 54 2 7 3 60.0% 88.5% 86.4% 70.0% 3.6%
Obstrpn No 393 27 51 15 35.7% 88.5% 84.0% 77.3% 6.4%
Yes 65 S 15 10 66.7% 81.3% 78.9% 60.0% 7.1%
Squ CCa 266 22 51 17 43.6% 83.9% 79.5% 75.0% 7.6%
Adenoca 151 10 9 6 37.5% 94.4% 89.2% 60.0% 6.2%
ULCCa 34 0 6 2 00.0% 85.0% 85.7% 75.0% 0.0%
Mixed 7 0 0 0 100.0% 100.0% 0.0%

TN : true negative, FN : false negative, FP :
FNR : false negative rate, Tbc : tuberculosis, Bronchiecta :
Squ CCa : squamous cell ca, ULCCa :

false positive, TP :
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true positive, FPR :
bronchiectasis, Obstr pn :
undifferentiated large cell ca Mixed : mixed cell ca

false positive rate,
obstructive pneumonia
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Analysis of LN Stations

Overall Sensitivity Rate 43.9%
AdenoCa 37.5%

Total Adeno Squa

[ Sensitivity ~ M Specificity ~ W Accuracy ~EFPR  EFNR

SNUH TS
Fig. 4. Sensitivity and Specificity according to the Patho-
logy, Adenocarcinoma vs Sguamous cell ca, 10 mm criteria
Aeno : adenoca, Sgua : sguamous cell ca

FPR : false positive rate, FNR : false negative rate
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Table 5. Change of N stage according to the Associated
Lung Lesions,
Bronchiectasis

overestimated staging at Tbc and

28 41 8 71

total 364%  532% _ 10.4%
24 40 7
Toe No 3380  563%  99% '
4 1 1
Yes o679 167%  167%  °
. . 23 39 7
Bronchiectasis No 333% 56.5% 101% 69
5 2 1
Yos  65%  250%  12.5% 8
11 18 5
Obst pn No 349  529%  147% >
17 23 3
Yes 3954 535w 70% P
. 10 15 4
Nothing 345%  511%  138% 2
. 18 26 4
Anything 37.5%  542%  83% %
Overest preoperatively overestimated staging, Nc : no
change,
Underest underestimated  staging Tbc tuberculosis,

Bronchiect : bronchiectasis, Obst pn : obstructive pneumonia,
n : without the disease, y : with the disease

Nothing : without any associated disease, Anything : with
any associated disease
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Analysis of
Associated Lung Lesion

« N Stage Change vs Tbc, Bronchiectasis, Obstr. pneumonia
v Overall Overestimated Staging Rate 36.4%
Tbe 66.7% Bronchiectasis 62.5%

100%
80%
60%
40%

Total The Thc  Bronch  Bronch Obst Obst Not Any
) iectas () Pn (=) Assoc.  Assoc
is

B Overestimated Staging B No Change O Underestimated Staging

SNUH TS

Fig. 5. Change of N stage according to the Associated
Lung Lesions, overestimated staging at Tbc and
Bronchiectasis

Analysis of
Associated Lung Lesions

Overall Sensitivity Rate 43.9%
Bronchiectasis 60.0% Obstr. pneumonia 66.7%
Tuberculosis 50.0%

100
80 . :
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40 e 7
i N NNN NN
0 . » . ¢ .}
Total Tbe The (-} Bronchiec Bronch  Obstr Pn Obstr ()
tasis )
O Sensitivity M Specificity W Accuracy
SNUH TS

Fig. 6. Sensitivity and Specificity according to the

Associated Lung Lesions
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Table 6. No. of patients having False Positve LN
according to the Associated Lung Lesions

. No. of patients having
No. tients
O of PALENtS b se Positive LN

Tuberculosis 6 pts 6 pts 100%
Bronchiectasis 8 pts | 6 pts 15%
Ohstr _nnenmonia_43 ntg 75 nig SR1%
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