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Fisher discriminant of morphological features of solitary pulmonary nodule by spiral CT scanning XU Shan,ZHOU Si-qing,
WEN Sheng-gui. Department of Radiology,the 187th Hospital of PLA, Haikou 571159, P. R. China

[Abstract] Objective: To assess the differential diagnostic value of Fisher discriminant in analyzing morphological fea-
tures of solitary pulmonary nodule (SPN) by spiral CT scanning. Methods: This study included 149 cases of SPN, their mor-
phological features by CT scanning were analyzed retrospectively, benign and malignant groups were classified according to
pathological results after surgery or biopsy. The CT features were evaluated and Fisher discriminant was applied to the pa-
rameters with significant difference. Cross validation method was used for estimating the rate of miscarriage of justice.
Results: The formula of Fisher discriminant was Z= —0. 418X1+40. 446X2—0. 475X3+0. 159X4+0. 438X5—0. 062X6 +
0.296X7-+0.317X8-+0. 416X9, the rate of miscarriage of justice based on morphological features was 9. 4 % , the sensitivity

and specificity were 93. 33% and 84. 09% respectively,the accuracy of differential diagnose was 90. 6 %. Conclusion; Fisher

discriminant mode can make differential diagnosis of SPN effectively,having a high value in clinical experience.

[Key words] Pulmonary nodules,solitary; Tomography,X-ray computed; Factor dnalysis,statistical

N7 M Jifi 25 4 (solitary pulmonary nodule, SPN)
JEFE B R ) HAR<C3 em WY RIE R IRE 8 B A
L) Jr B AL S PR 2 WX TS SRR YT B OR
FE, HTROGEWHS T CT ERFIELHERZ
HS, SIS T LR IR M . ER AR 1 5 4 R O A
XSS WA — s B B B i TR SR R R BRI AR AR
Z BRI ) 2 B 2 S e R ME LA SR . g R E] — b
TR B KR S s AR T 2 0K Fisher ) i 45
N T SPN 4 5 5032 W PP il PR FH A 4

MEEFE

1. RSx4

2008 4£ 3 A ~2010 4E 3 H FARE CT fafr & Bl
() SPN g3 149 B, Hrp 55 94 Bi], £ 55 Bl , 4% 31~
79 % ¥ 56.5 %, WAL E AR 0.6~3.0 cm, F1y
2.1 em, 149 {5l v 28 5 3l 3% K E 52 29 41 T AR HELIE
52108 ] 5 Y6 7 J5 o k0N BT 2R T ESE 12 ]

2. CT K& ik LS8

VEF BN 571159 i 1L MR 4550 187 B e Ui A

EE BN AREZ 976 —), B WL, ERE, FEMNFIE
IRAZL W,

B AEE ;] VU , E-mail ; wuzhishan099(@126. com

N

K H H 37 Pronto-XE HJZ € CT, 17 % #L g &6
EEET RPN AT = ol T S O O G O R =
i, 2R ZEE O 10 mm, & BLEE Y 1T R EE )2 H
W REZHEY R 3 mm. BHERERERE, HMS
$:120 kV, 150 mA, % B 512 X 512, Jili % % %
1500 HU, & —600 HU, 2\ ig % % %6 500 HU, i i
440 HU,

3. i BRAG AE

B85 CT & An 28 ) 35T AR U B BOAs 1 21 41
10 96 48 IR T MRV 00 1T 2 I 5 FH 0 A s A8 i o B
FEHI 5 pm B Y) R4 HE 4L {0 )5 76 B 305 T~ AR

4. BRI 5583t

FH PR A7 e A % 5 B s A R B R R I e R
TR AT CT IR FIELR /R4 R MBS
ASHEI] A5 AL 2SR 23 SRS A LB B A
i s THT B4 i L A8 R SRR L R S AR et 12 3T, 2595
WAL BRI 5K =0, 4 B3 M AE S o IR
i, <0, 4 A g5 I B =2 S ECT HoE A
BRI G AR R AN R 25020 5 85355 v Rtk L 4R Bl ok i
PER B R . CT E B 100 HU #4540, HARES
0 B A DL 1 SR HRCTE S FE IR L ST S



O£ I 2011 4F 2 H 45 26 555 2 ] Radiol Practice, Feb 2011, Vol 26,No. 2 181

FAE N ROBAE o 4 AT AN AE R Y o KRR, P <
0. 05tA Ry 2 A Geit2# R . LAMIA [E) A5 e it 22 5+
(I 25 2 R G A D9 FU 48 A5 47 Fisher 50, R X
BSSEAG T RHIBEAR . GEiT AR MF S SPSS 12, 0. K B
JKHER 0. 05,

& R

149 {5l 5 45 it S A 25 45 105 1 L o B A 31 4
CE 1) T 58 1 C 2) 403 R B 12 0 gt

".
-

B1 B.63% .4 LMsE. o CTHERELWEYH,

7 ) S A0 IR 6 . N A 6 49, R A B R 2
)20 3 . RAESSTY 44 ), Hod Je AR 13 B,
K 21 B (&L 3) Bk 3 ], Ak Pk i 9 1 B
JidRd 145 B AL IR S B

WS CTIEEFIER I W R 1. IEW
20 8] 22 7 B Go it B AR R A HE T /i o TR A
1 O Y AN (AN EY /I ER =¥ S i 1) A LR 11N = 87 1
FURZEAE (P<0. 05) , B /E Ry 1 391l 45 A (X1, X2, X3+
X9)#E4T Fisher H 5], Frfg ) 514k 2= —0. 418X1

2Ry AZ ALK AW G (F) B e F R RAE(EF KD M

By b) CT AR 4% 2R A -HR B R A2 R FHH © REARLT 7A@ Fol. KB TRE S 5 L4,

FILUT A B (X400, HE) ., B2 $.58 % A LM, o CTHHFRALMAEY Y, ZX 0 T AL LALLM G, &
B4 RAEAMEAE I SO k5 b) CT S & 7 & LA 5B 3 A i £ T LR AE ) 5 © 22 K 40 F JU A 4w o 2 R 4
HEF R R R B R R RS (X200, HE), @3 B.34 ¥ ALK, o CTHE AL
Migs ¥ %, A4 et ALK B 2 R TILERSGE) s b) CT BT 7 45 ¥ 24 R IRk 2 5 % A T L SR 45 1t
(F)5 © IR AT LA UL S0 % 35, ) /- 35 69 © 4 02 3 L o B2 94 1 25 45 3R (X 400, HE) ,



182 TR 2E SR 2011 4F 2 HEE 26 555 23 Radiol Practice,Feb 2011, Vol 26, No. 2

+0. 446X2 — 0. 475X3 + 0. 159X4 + 0. 438X5 —
0.062X6-+0. 296X7+0. 317X8+0. 416X9, 3| jji| A (E
Zc 2 0.636, K45 TR R CT T 24 AE 4 IR /5 AR
AR S Z .2 2>>0. 636 B 2] % P45
T3 Z<20. 636 A Ry RAEZE AT Z=0. 636 I A H] AT
—2. RS S A TR IR A 7 B RS
TBRAR BN T GG RS SRy R SR R R
9. 4% UERRF R 90. 6%, Fisher ) % 2 % il 1
P51 1) SRR B RRR S B 40 1 93. 3306 1 84.09%
BE P 9000 (A 93. 33 %6, A4 0 £ 4 84. 099,
K1 REMET CTHAZELZHLR

crpssey GV SR cu pa
x /& 4+ (X1) 22 8 34.634 <<0.0001
R4t (X2) 10 80 37.055 <C0.0001
AR 12 17 2.4294 0.1191
451 (X3) 14 11 10.114  0.0015
el 7 12 0.5595 0.4545
= (X4) 3 25 5.886  0.0154
LARERAIE 6 14 0.0025 0.9605
2.4 (X5) 8 62 20. 788 <C0.0001
T2 4 (X6) 17 7 23.452 <0.0001
JE) B T P4 4E (XT) 19 79 14.153  0.0002
A % 42 R 4E(X8) 12 60 11.078 0.0009
R AE(X9) 7 58 19.501 <<0. 0001
it i

Fisher # BB R . 4 A.B IR ME X 2. 4
FlHe s T X1.X2- Xm A0 45 b » Fisher 2 50 3
B AN LA S 2= CIXI + C2X2 + -+ +
ComXm, 1325 G4 br Z 76 WAL A] 14 22 57X A 6K L 1
FEWTLL N I 22 52O AT BB/ . ST R0 RS L 4 A 5K
AT R Zi IR A B PRI Y
B R IEL Ze, XY Zi>Ze B AR A 25 Zi<<Ze B
FIk B2 Zi=Ze BEHINAE—25 . 38 U SETE R T)
P o 2 G 590 % — A A s FHAT (O o A 7 0 531 v
B, P ) ek BCH 0 S B B FE L IR AL n IR T
AR R 2 70 40 R R T REAS 19 15 80 2 57 F0 50 TF 40 51 R
G

SPN 1) CT BB FIERE I ZHE AT Z "
[5G 0 PRI B LB IRIME . o T 48 = 8 012 W i
HER IR AR 2228 AT T 1F 2 758 . Kyung %1
WEFT &5 7 5 AL A B 5 g B o 22 [R) ) 56 3R L % 486 4]
SPN (B #1 CT Wkt 17 FL i 5 K B, 5 PR 4515 iy 5k
R & T RPESS . YuRfe R 25 HU
B 5 12 T M 5 Y0 1 AT Rk R HE AR B R R S R
98 Y0l 45 %6, HER R Ky 71 %0, H I 5% 1 MR 1 5k Ak AR
FERT DL i 60 HU., %5012 Wi {1 7 2 45 & T & 2 4
fiE. PAKEECSRHAT 64 JZI20E CT XF 60 4] SPN 3%
HEATE R BURWE ST 45 R 38 WPk 4519 (9 I 38 o | 1 %5

HHMRMEBES KT RS, ZFZ R HEA 50t
e S, o I 2R Oy S A2 K 1Y S 0 2 0 LU
FVRESEBE 20 0 R 94. 3% 1 81. 3% . {H 2 11 iR )&
TIREPE AR W LA A5 F 205K v 78 H Bl R TAR
IEANREE S . ARSI ] Fisher A8 % SPN 1)
CT IR AL R 47 S 0012 W o HC A0 B2 R0 5 JE 3k
93. 33001 84. 096 . ERH A 90. 606, i1 A bk KL
AT DA 2 7 A RO VEAE G, TG/ A B AR A A
Sk 4 ) R R A 4R R R AE B 5 TR A L B
IR GEAE 1Y ) 590 28 BOR R AEAH 275 R E R L 5 3C
R e — 2

SRR SCHR BB AR B A LT s O B
16 25 64 255w CT, AR e CT B AT, BE A2 &
T &R BB #5K . @ T 5% H A BRAIG
TESFRH R RE AT M, QL8 7 & e
SRR A FIAE R I X2 Wi s AT — 3 B STHR , T A
T AR SE — P RSB EAE S . @12 W s R Wl i
B REONE MBS 2R 4 8 LR AR A A F ] 24
S K A5 Hh A &5 2R 5 0 ) (R A AT ) ) 0 B
A S W R B2 R AR R U R S
HERA L .

(7] I AR AIF 58 W AFTEAS R Z AL 5 i TS [ Josi 4 53 A
FEAS I 16 £ AFAE — 7€ B Db fa7 » A 2595 191 Fp X P 2579 1
IR 2, B A 9 Fisher ) 50 23 200 A 41 955 i) H.
A AR R R S R R L T X R AR SN B
s B AT TR AE 912 W ROR S 38 W5 76 5 Ja B9 AE Hh i A7
Ealiee

25 b TR . SPN By CT JE 52 R RS 98 2 %00 2
W P8 R il 5 DA L0 B WL 48 4% TR 25 A AL L e B 50
P4 6 591 7 1 BB VR 1 6F SPN AR A 2 WL 25 B
Br CT BIBEFAER , Fisher F 5 8 2l J& — il
AR AT ATHE DT
SEH:

(1] A8 R XB 08 55 P IISE PS5 35 1Y CT il 8 4 AL &% G

SRS WL, b B g R B S AR 2 23, 2006, 4(5) :339-341.
[2] Furuya K,Murayama S,Soeda H, et al. New classification of small

pulmonary nodules by margin characteristics on high resolution

CTLJ]. Acta Radiol,1999,40(5) :496-504.

[3] #MRBR. BE2GeiT 2 IMDL dbat: AR A ik - 2002, 295-298.

[4] Kyung SL.Chin AY.Sun YJ.et al. Solid or partly solid pulmonary
nodules ; their characterization using contrast wash-in and morpho-
logic features at helical CT[J]. Chest,2007,131(5):1516-1525.

(5] PR IKAREE . 0 5200, 45, 64 JZIRAE CT fili 7 BUME 1 76 I 9 57 £

T2 W AN LY . A R AR 2 5 2009, 2(2) :54-60.

[6]  BRfl, Xk RE, 2 SO, 48 UK L AE RS PRI 45 95 CT s g i

M BT JBC 2 958 . 2009, 24(7) . 727731,

CIC R A9 :2010-06-23 &[] [ 19 :2010-08-16)



