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Comparative Observation of Early Stage of Silicosis by CT Perfusion Imaging and Pulmonary Function Test Ye Shengli, Lin Xiaohe, Luo
Lili et al. Department of Radiology, People's Hospital of Taishun, Zhejiang 325500, China

Abstract Objective To explore the diagnostic value of high resolution CT (HRCT) and CT perfusion imaging in early stage of sil-
icosis. Methods From Oct. 2009 to Dec. 2012, 32 patients with early stage of silicosis (silicosis group) and 20 healthy adults ( control
group) were enrolled in the present study. All patients underwent pulmonary HRCT and CT perfusion imaging studies. Hemodynamic pa-
rameters including capillary vessel permeability surface (PS), blood flow (BF), mean transmit time ( MTT), and blood volume (BV)
were calculated by software on CT perfusion imaging. Pulmonary function parameters containing forced expiratory volume in 1 second
(FEV,), forced vital capacity (FVC), FEV,/FVC% , and total lung capacity (TLC) were acquired by pulmonary function test. The
correlation between hemodynamic parameters and pulmonary function parameters was analyzed. Results On HRCT, early stage of silicosis
presented diffuse distributed small nodules and thin cordlike hyperdensity in the lung and lymph node calcification in the mediastinum.
BF, BV, PS, FEV, and FVC were significantly decreased in the silicosis group when compared with control group. However, MTT was
found no significant difference between the two groups. BF, BV and PS were moderately correlated with FEV,/FVC% , and the correlation
coefficient was 0.51, 0.67 and 0.49 respectively. Conclusion Early stage of silicosis has obvious harm effect on pulmonary function.
HRCT perfusion imaging and its quantitative analysis were useful in assessment of the degree of pulmonary function injury, and which will
make the diagnosis and therapeutic evaluation of early stage of silicosis more accurate and objective.

Key words Multi — slice spiral CT;Perfusion imaging;Silicosis ; Pulmonary function

YE# BAL 2325500 WVEAE 28002 AR BR B (M 25 ) BRIGEF L 22 Fi0 ) 5325000 i JH BERL 2% B s 55 — B e (X BE A K 4 )
W RAEE A R Yk, BT 548 - hejw505@ 163. com

- 113 -



J Med Res,Jan 2014 ,Vol.43 No. 1

REDTE I A PR Sy 18 38 K 0T 4 i A= 7= P o 2 i
A — PR 3 Tl o X BT I R G Y A R O AT
Wil FURT M AR I T RETTEE R S L5 i F)
W 22 40 A 4 < T B, 1 LA 5 ) i 3 I O R 3 L AE
I A TATE Hh i 308 2k il oy R G 25 Fe I S ity 2 R g Bk
Jifi % 38 4 S D RE AT A O 22 )2 88 € CT(MSCT) i
I A A B i 5 o O AR AR T A B 5T Ao ik
e A 75 =, 548 B A 0 R 08 5 L) R O A O R A
JIts Ty it 0 i ¥4 160 98 7 AR A B0, S B IBTO2 W RE DB
JEVFA Il 21 240 5 1 0 B (R4 4 o

BRI EHE

L. — R ERE 2 B4 2009 4F 10 A ~2012 4 12 F #[a) 1
2 R BRI W RE DTS R R 32 BiAE g WL sR AL, A Al Ar e
JFFA“ GBZT0 - 2009 HEVL & R 2 IR MAE AR iy 1 L 11 1
B, BRI A0 M ek e IR L TE W R L TSR
MR S 32 40 P R 22 G, Lot 10 i, BT 2 4E
46.3 4.5 5 (25 ~65 %) , BB TAERB Ky T. B iE TR A
GAMAIESE, TAERE 3 ANH ~5 48, 3 TAER R 23.4 =
5.6 ™ H o [EBS3E PR 20 44 4 B AAE S X BRZH , A 413 3
T DM 24 2 ok s K i 3 45 A% R T R s, b B M 14 4, %
PE 6 B, TN 44.8 £5.5 2 (23 ~64 5 ), W58 4 i fk
Xt HE LR A AR MBI L GG T 25 R (P >0.05) , H &
B2 IR AW

2. A BER CT 14 M 1 2 8053 #1 : R A Philips Bril-
liance 16 $2J5& CT HL, ¥ 41 32 3 & 4w 389 30 47 0 Wl 25,
eI SR A T e SRR RS B AT I A FE e A, B
30 Sl SR B RS , 4R J5 EAT CT T BUAR , Bk 1 58 % b
e G — e B A7l b o % MR X 3R AT % 22 2 R SRR
B 54 = WorkSpace TR T , il FH Ali 3 25 < 25 P B B R
Xt BRI AT I b 3, 5% 1 32 B 48 A A i Bl Ik B W 3= B0 bk Y
Af ] — %% B2 i 42 (TDC) | 43 5 LA 3% I 3@ 3% P (PS) | Il 7 &
(BF) 3538 i ief 8] ( MTT) F0 il 25 5k (BV) %5 2 50k ¥F i
TRRE RS . FMSE120kV ,85mA HE H & R 1. Smm;
PLZJE Smm, [B] B Smm B 5k T A, WA % 7 - 400HU,
% %% 1500HU , £ fifi 53 4 0[] 2 10 ~ 165,

3. BT RER A ML F CT SR B0 1 A N ATl )
RE A6 A5, AR A7, SR I Ok I 3% [ Sensor Medics 24 A 1 Vmax

Series V6200 Autobox i D I A o = P2 LT bR 58 1
i KIS (FEV,) I F7 3G & (FVC) (FEV /FVC /) 4
L (FEV,/FVC% ) Jili & & (TLC) ,

4. GE it 05 vk N SPSS 13,0 G4 B k4, CT 4l 5
H L ) R (R FH 3 = AR 22 (v 2 s) T/om, S ALY
BB MM ST EEAR c K3, L P<0.05 REEFBF. H
Ktk 43 72K FH Pearson #85GHE 431, LA r fH 2 0 ~0.25 S TCH]
AL 0. 25 ~0. 49 136 P {E.,0. 50 ~ 0. 69 1 AH % ,0. 70
~0.89 3L 4F,0.90 ~1.00 # & MM A

& £

1. HRCT -4 - XJ B 20 XU B X, & R 1B W,
S RME G R oA RN W% 20 32 5]
SR UL B PN ) 2R I S0 BDRE L ASC  al 4E H , 25
50 i MR R 0 A3 A B NG TS, KB AR 4 ~ Smm,
NI R Tmm, i1 2 Z2 A HN], Horp 13 {51 /N 2575
o DX UL BT v 9 BE A AL 52, 0 4 A8 3 It B PN S 4 4% R OIR
B2, L1 BB A (B0) Bl 1] DXk O 25 85 4k, 13 1] g
FREIGJEE (& 1) . W4 HRCT K 2 Jf 45 & s B
W 27 B, v BE2 W 3 B 2 S B .

1 IHERER
VU f 7 18 A1 SR P £ Y

2. CT #ETE RS I 15 il D) BE 48 b B9 A 5 23 #r - L
41 BF BV (PS FEV, K& FVC AL, 5% I4H L 4K
HA G257 (P <0.05,3% 1 K 2. |8 3) i MTT
EHMHRZRTERITFEL(P>0.05,% 1), W
i IRES 4L FEV /FVC 5 BF BV [ PS ¥ 5 i 1
S, M5 MTT AL A E, TLC 5 BF BV PS
PR GRS i MTT 2 e (£ 2) .

®1 FAHCT REIAERNIEMAMLLE (v +5)
24 5 n BF[ ml/(min + g) ] BV(ml/g) MTT(s) PS[ml/(min « g) ] FEV, (L) FVC(L)
X JEZL 20 213.3 £25.2 22.4+5.3 6.1x1.1 10.7 +1.5 3.3+0.7 3.9+0.5
WLE2 41 32 91.6 +6.2 14.5+1.3 7.7+1.4 5.1+1.2 1.8+0.5 2.6+0.6
3 6.521 3.624 -1.632 2.695 3.891 1.391
P 0.003 0.012 0.192 0.018 0.012 0.041
w® NAE 57 8l T N e B AR o 18— 410 i B2 & 1K BT 3

L. i 0 g B e DR R s ) RE AG: £ < i 90 5 T
- 114 -

FAY i 340 4 18 e 2, — 5 A A AL S T 305 G I



BEoEpse el 2014 4R 1 A 5543 % 410

B2 mi=(BF)E
AL IE¥ % BF F3210ml/ (min + g) ;B. BF Wi {%, ¥4 92ml/ (min - g)

3 mMA=Z(BV)E
A, IEHFH BV 1 22ml/g; B. BV I ik, F14 15ml/g

®2 YBRACTHEYEMMBEERNBEXRTH(n=32)

Jiti Ty Re 48 bR BF BV MTT PS
FEV, 0.47 0.50 -0.44 0.43
FVC 0.47 0.65 -0.36 0.55
FEV,/FVC% (P) 0.51(0.032) 0.67(0.011) —0.46 0.49(0.014)
TLC -0.45 -0.49 0.55 -0.28

YA S M A O M R e . A R
W, Rk T 1 S0 B 20 A LI B 45 B e /N ARE T
AN Ry M B RE TC R SRR, Y A2 B A Y
J2 S AL 2T B, B (o A I 4 /0N A R 1A 3 T B S
Jifr it 2H AT e A B S5 T RS AT B i i 38 46 <
DHRE" 1 R v S i T RE G A R ST R I R
e 0T RE X6 T LR B AR DA
o V10 195 7 R R R TS A5 T AR T R
AN 9 Ao A DT A5 e 2R 0 WL 5% 2 R fi R X R A L
BRI, WAL FEV, 5 FVC ¥ 5 REH 4 &V B2
S, AT UL AR DO o R A 0 il e B 2 K Gl 4 R
DIge T B AR H i il o) BE A 2 B o\ Sk 2 37 i il 2
RE 1 4 br v, fE X 32 3 3 400 DA 2 SR A s, i LR g
J52 ke S5 38 il ) BE AR A R FE LA 4E 5 TR U BR i #0 IX, i
SEAR KA W] A T W i 4 28 E R 1B A 2R A
AR

2. X & 5 HRCT 4 Fo 3 - iEDLE 8 12 15 27
Ky — B LA X 2k B oh 3t b, A0 45 3T 22 4R 4
“GBZ70 -2009" 2 Wi bR EAMIR LU s TARF = W 40 o
X 2 R 5 Ak U0 A5 99 112 W 32 AR 0 Il S0 G 22 1k
L2 DO AR R B AR il P 25 4 R B8 HOR B 52, D R il

A I TR 6K B 4 A AL S . {ELHE SOk R
X 2R b AR B T R 2 AR R % S A5 S (R
FLEMG TG 5B % A HEROR R AN I 5 e B A
FMERG MR 2 1, R IR A X R R )
o TR R 4 1N P R — R B A R R I R (H
Z A Bk A AT HRCT ('’ . HRCT % H
W7 J2 B A%, %ot B T 6 7 AR B A R S o kb
kR AT, A7 TR, XA Ak i A e R AR L 2 R A 4
T X 2k A, A 41 6 9% 28 HRCT £ R 24 85%
(27/32) , & WA 3, {2 HRCT & 75 X g i 34 b )2
G, AN T B AR LB FNDPA , B SR HL o 1 o R
A2 [A] 43 BRI X 28 R, 5% 0 X o 40 J90kT 1 S 4%
HIEHIN R X L TR 8 A M HRCT 454, (i &
E o R A

3. CT ¥EE G XT REDTAE 6 A PEAT : CT JE v 1%
U7 % 1991 47 iy Miles S5 82 HY 3 ok 0 ik e 59 %6 B
J& TE 1 28 )2 TH % 22 2 R, LLOULES % )2 T8 A X EE 7
Wi 5 BT[] A8 £k i A7 O, 304> 3 BEAE G A B A
TR, A B 25 B I BRI AT 7 il
TP IE By 0 52 0, AR ME LR IE A B (8] 7E [7] — )2 1 3% 22
FHl R REVUE S B SRR Z B WA LR,
{EL B 25 PAR v UM CT A 7 D il 3 8 v o 1 72 75
A HE , A B 58 X BE2H A0 %% 2] A7 3K 3 38 2 IR I 1] 2k
Ja AR RESE AR A . #E CT K45 45, PS 5 MTT
FEE WA R 2 AR E N B A Y A RE R O M
BV {8 =M T A I REN B4 I &, BF 509 &
ZHAVER N B I R, S 5 R K I B [
M7 RHLFE AR EN R AL, A¥EEd
Sy S UG RF 5T K B, Bl o A BH g 3 vT 51 & BF BV
NN R W N I N N TR = R = sl T
I8 RE ST LS AR 2 S S0 I A5 P I 1) 2 20
T BB o M I /N, G PS AR AR g
A 1 X 2% 2H A4 BT H 2 % B, B 4E % BF BV PS ff
EREEZSR (P <0.05) 1] MTT {5 %) [t 25 5 K &
2%, 0] ULRE T35 G A B Al 40 28 Jse T 4T 4 AL AN {2 i 2]
i 2HL 29 1) 3 4 < D) RE , T L 52 0 2 Bl 406 A 1 I 9 A
IR R R 1095 8 P, 1k T R W) I 4R RS e, O R
P W 7 2, 22Ut DA I AL A& A0 (it Ao o ) s A 9 485
ORI R, CT ¥4 2% BF BV . PS 5 FEV, /FVC%
EPREEIEASC M E R E R 0.51.,0.67 5 0.49(P <
0.05) , 82 7= F 1 Ak 0 5 i %o 28 K 4 S <A T
R 281 376 v i 960 457 22 1 5K, B AT BE 0 B IR K R AR
J& , % f# BF BV & PS [ FEV,/FVC% 1)y /b 1 Uk

- 115 -



J Med Res,Jan 2014 ,Vol. 43 No. 1

No BRI BF { <110 ml/( min -
FE L RS W

ZE L rad B 2 7 B il ] 4 AN H R
Jili f¥ 38 ¥ < T B, T L 2 e 2 Al 49 1 9% 9 3, HRCT
FHGASE T LT Sy 7 W 0L 5% 21 ik D0 45 0 0 AR T B A
FRAE AL AT LUAE B HE T O R A, figk I 478 2117 40, DA
TSI R % W X A 3905 9 14 R 312 W R il 2

g) i LIAE R

BT [E 25 42,2011 ,17(6) :472 —473

Lopes AJ, Mogami R, Capome D, et al. High — resolution computed
tomography in silicosis: correlation with chest radiography and pulmo-
nary function tests[ J]. J Bras Pneumol, 2008,34(5) :264 - 272

A SE PR 22 M. KT8 T I 0 I R A2 2 [ M) b st B 22
A SCHR R AL ,2003 1265 - 271

/MW, S & MO CT Ry 2 W rh i i SCLT ). rh Dl B o
ZRiE ,2009,12(6) ;321 -323

9 TREW, MR, TR TE. U A HRCT R D BE 19 A1 5 20
[J]. B2z {52 2% 5 ,2010,12(2) : 348 -350
10 JRARZ ZEANE , Eoathd, 55 A0 iy CT I RE LR : CT H AR 5
Jii Ly e A A5 A XS REBEE (D], R AR B A% NP F% 5, 2011,25(3)
150 - 153
11 X35, 2 CT A2 My 25 A vh i 7 A [0 [ A BS 2 I R S 2 43
WF,2009 ,28 (1) :29 -32
12 gk, X2 2, 0 S, 4 i 4 FE CT I S 048 8 iy AR 3 1) ARG
BEJRLIE ()], B AN B 200 R G543 W, 2005,25(4) 248 -250
13 THiZ. 2009 4F K\t 389 B4 il & s ol Hr ()], vhdesy
B T A RO 4% 35,2010 ,28(8) 1640
(W kis H 91 .2013 - 08 - 12)
(f& 18] H 31 :2013 - 09 - 04)

L FI
S 3% 3k

L BRIFBE SRAOME MR A, 3. T AR A AR 2 W Bl o A L] B0l
£ 2£,2009,23(5) :17 =19

2 WRLRLFTE AL E BT AR CT 2 [T]. P Al )4 2
,2010,23(1) :27 -30

30 JHER, 2, AR - J9OR T, . A GBZ70 - 2009 4 fili
0512 W bR e ) X 244 (R it 932 8 4 B LT ] rb I BE 2 R Ak
2012,25(3) :234 - 235

4 Marchiori E,Souza CA, Barbassa TG. Silicoproteinosis: high — reso-
lution CT findings in 13 patients[ J]. AJR Am J Roentgenol, 2007,
189(6) :1402 - 1406

5 BRLLEEWBAL R m & AN DI RE S Wi T IR T (] &

ZERMEEEEMRIEEFEER P.LE
R I ZE B s R = X

4K FEK L KoM BN chaE g

W OE OBM WHEZ RO EEBRFIE T PLE - SRR 5K 4 5 A UV 454 (i (SIRS) K TR AE B9 16, 5
BEFE 2008 4F 6 J1 ~2011 4F 11 J [) K 4 3 5 b 202 AMRH 2 10 T Wi 47 38 2 4 7 SIRS {H o I % M 9 11 B % 52 19 ( SIRS
), % KA K MR B 49 6] (Sepsis 41) , 2 K Vi oI KAE B 51 (TEIF BRI o 53 0% 1k 44 () gk BE RN 5 SR S o 1)
., WU ABER I P LE - SRR KR, I H ROC R IK. B8R SIEWX A PLE - i EAKFAM I, Sepsis
¢ \SIRS £ FITE I AL PLLE - BeHF R W E A G124 22 5 (P <0.05) , Sepsis £ i #E T~ M Il 3 vk 4 Z K F & T A7 1%
B LERAERIFEN(P<0.05), P- kR ESWIMA T AR T LLE-LHE, &1 M¥ P LE-ERERNEZE
7 BB 5 A O K B T DI R S, B T R R U, AR BE

X Z&0i PLE-®REE SSRERNGAMT WEE RS

[hE#%XS] R63I [ X#ARIRA] A

Clinical Significance of Concentration Determination of Selectin — P, L, E in Plasma of Patients with Severe Multiple Trauma. Liu
Jincheng, Li Guogin, Sun Huashan, Chen Xu, Yang Kai, Ye Shuwei, Fan Jianrong. Department of Emergency, Ningbo Seventh Hospital ,
Zhejiang 315100, China

Abstract

Objective To observe the relationship between concentration of P, L, E — selectins and severe patients with multiple in-

juries suffering complications. Methods From June 2008 to November 2011, 52 cases of ICU multiple injury patients with SIRS but not
sepsis (SIRS group) , 49 cases of multiple trauma patients with sepsis ( Sepsis group) and 51 cases of multiple trauma patients without

complication ( no complication group) came to our emergency surgical treatment. Another 44 healthy adults ( volunteers) were soreened as
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