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Fig 1 Huorescence spectrum of lung cancer (a) , fluorescence spectrum o nonmalignant
pulmonary disease (b) , fluorescence spectrum of normal (c)
Table 1 Variance contribution of primary component of fluorescence spectrum
I % I % I % I %
1 41 084 80. 557 80. 557 41 084 80. 557 80. 557
2 7. 039 13 802 94. 358 7. 039 13 802 94. 358
3 1 862 3 652 98 010 1 862 3 652 98 010
4 0. 131 0. 256 98 266
5 0. 094 0184 98 451
23
CEA , NSE, SCCGAg, CYFRA21-1 pl6 2 3 5
2 10 ANN ,
24 ANN 3 ANN ; 3
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ANN , ANN ; F1= -8 911- 0. 030X: +0. 022Xz + 0. 859Xs + 0. 067 X4
ANN , 3 , + 0. 081Xs + 1 110Xs - 0. 083X7-0. 014Xs + 0. 452Xe -
3 0. 023X10
, ANN F2= -9 477 - 0. 044X1 +0. 028Xz + 0. 382X3 + 0. 069X4
+ 0 015Xs + 1 412Xs - 0. 048X; + 0. 018Xs + 0. 410Xy -
ANN ROC 0. 020X10
, , (P<0Q 05) F3= -3 903- 0. 024X; +0. 009Xz + 0. 425Xs - 0. 006X4
ANN + 0 044Xs + 0. 754Xs - 0. 061X7 - 0 011Xs + O. 398Xy -
ANN 0. 029X10
2 5 Fisher X1, X2, Xz, X4, X5, Xe, X7, Xg, Xog X10
Fi sher , , , 1 , 2 , 3 ,
4 CEA, NSE, SCCAg, CYFRA21-1 pl6
Table2 Theresultsof CEA, NSE, SCC Ag, CYFRA21-1 and p16 methylation among 3 groups
CEA/(ng- mL-1Y) NSE/ (ng- mL-1) SCCGAg (ng- mL-1) CYFRA21-1/ (ng- mL-1) pi6
42 2 64all 63 78 76)P 6 62(3 65 355 40) 0 95(0. 08 15 26) 1 18(0. 30 40 78) 13
42 195(1L41 3878 466(L97 28442 0 14(0. 02 2 86) 2 60(0 29 39 29) 0
45 183(0.8 1536) 3 77(154 5377) 047(001 2 69) 0 72(0.33 8 85) 0
a - b
Table 3 Comparison of prediction of 2 kinds of ANN models
I % I % | % I % I % ROC | %
ANN 86 7 9% 8 89 1 929 93 8 0 972(0. 931 1 013)
ANN 600 80. 6 67. 4 60 0 80 6 0759 " (0. 611 0. 907)
*P<0 05
Table 4 Comparison o prediction between ANNand Fisher linear discrimination
! % | % /| % | % | % ROC | %
ANN 92 9 98 9 9%. 1 97. 6 97. 7 0 996(0. 991 1 002)
F sher 61 9 92 0 76. 7 78 8 755 0 787 " (0. 663 0 868)
P<Q 05
, ANN el : CEA
96 1%, Fisher , ;. NSE
76. 7% , ROC ; SCCAg
(P<005), ANN ; CYFRA21-1
Fisher ; pl6
3
(5]
, 2 3
el 5 , 10
ANN ,
, 7.8l ANN ,
ANN 1201

(receiver operating characteristic, ROC)
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Value of Auto-Fluorescence Spectrum Combined with Tumor Markers in
Diagnosis of L ung Cancer

WU Yong-jun, HAO Yamhong, WU Wei-chao , WU Yi-ming "
College of Public Health, Zhengzhou University , Zhengzhou 450001, China

Absgtract To improve the diagnostic efficiency of cancer , serum fluorescence spectrum combined with tumor marker groups was
proved more powerful , especially when used with mathematical evaluation model , that is, artificial neural network (ANN) mod-
eling. ANN modeling is very suitable for the discrimination of lung cancer. ANN has evident superiority in solving nonlinear ,
multi-parameter and uncertain complicated problems. In the present paper , serum fluorescence spectrum was applied to study the
difference among normal , benign and malignant groups and develop the relevant method of determination. On the other hand,
combined with tumor markers, CEA , NSE, SCC-Ag, CYFRA21-1 and p16 methylation, artificia neural network and Fisher lin-
ear discriminatory analys s were used to develop the prediction model s of diagnosisof lung cancer , and compared by ROC. It was
shown that the result of the fluorescence spectrum combined with tumor markers based on ANN model is superior to that of the
fluorescence spectrum ANN model. The performance of ANN model is superior to that of Fisher linear discriminatory analyss.

Keywords — Serum fluorescence spectrum; Tumor markers; Artificial neural network; Diagnoss of lung cancer
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