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‘valuation of Pneumoconiosis by High-Resolution CT

Kanji Egashira
Department of Radiology, University of Occupational and Environmental Health, School of Medicire

Research Code No. : 506.1
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Radiography, Pulmonary function

Forty-eight patients with pneumoconiosis (47 males and 1 female) were evaluated by high-
resolution computed tomography (HRCT), which was compared with chest radiography and

pulmonary function studies.

1) HRCT was superior to chest radiography in detecting small nodular shadows. There was a
good correlation between HRCT and chest radiography in evaluating nodule quantity and size.

2) HRCT was superior to chest radiography in detecting emphysematous changes, and the
difference was significant. HRCT and chest radiography were closely correlated in their evaluation of

the grade of emphysema.

3) The grade of emphysema on HRCT was negatively correlated with the number of nodules.
Subpleural curvilinear shadow (SCLS) on HRCT was correlated with the grade of emphysema, but not

with the number of nodules.

4) The comparison with pulmonary function studies showed that emphysematous change on
HRCT alone was correlated with %DLCO, while SCLS was correlated with FEV, %, RV/T LC and
%DLCO. HRCT of the lung is useful for complementing chest radiography and pulmonary function

studies in the evaluation of pneumoconiosis.
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Table 1 Material

average period
of exposure
(years)
2 27.5
6 21.0
7 22.4
1
2

ILO

classification No. of cases

20.9
22.5

21.7

=W N = D

Total

Fig. 1 Localization film of HRCT

DLCOD £ EME A HFTHEA & Lic, %VCiiBald-
win D FHIFE X H B L, FEV,,%X Gaensler
DHEICTIT -7, RV/TLC &~V v AFfA§4EEIE
B2 RAWTEHE L%, %DLCO (X Foster @ 1 [
MR EE 12T, Burrows HOFHIE L D EH L7,
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)
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grade 3! 7 7 B »3 hf H il B ©50% LA |
SRARMBRDEND B D

grade 4 | 7 7 25 HE O 75% Ll ki
BOLh5H0

7ok, CT Tl ofEE T oH Ko increased
density (=subpleural curvilinear shadow, LLF
SCLS) OFEIZ2 T & L THIE L7z,

HRCT O¥IZizou T b Hl X 4R & 3518w
b1 YA D Y

KR E

1, BE#f X # & HRCT T DTS

BIRD X 5 I L TiT- B X & HRCT @
EEER X OKEEE LOREL L LT O oo
WURE, HER TS

1) BEfi X 2, HRCT 0RO RO THEE - 5
[EHEZELOBRHBEIC S VLT ERBADOEN D 5 b
Bk, Zod 5 o LiE-Eb(grade 2L L)
DL O LHT x REEX VS L,
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EEE L SENE OB EIEICEDL D B ED
¥, Fodsb b o LiE-E1k (grade 2L E) D
bo Lo THERORE L hHIE L,

3) H#li X # & HRCT & CRESFOEE - S
LAEXXILKERE(LOM T2\ T grade
DHFEC—ES R BB &%, Spearman @
NERZAEBE rs & AV THIE L 720,

4) HRCT THIE L - REH¥ L KELEE D
grade ICBAfRA B % 5>Ed>%, Spearman D JERL
#BE rs & G THIE LY,

5) HRCT -c¥l%E L7 SCLS ok, ILO 4
o grade 3 X O HRCT THIE L-HEEH LR
BiEZE{bD grade I X » TEVRD D 0ELE, B
DED xHEXHAVHE L.

2. fhBEREIRE & Efk (B#E X # e HRCT) &
D IEBR

BE{EFT R & A & OBIfRIC OV TIXK D
X5 wE LA,

1) HRCT THIBZ & fT - I E O 4 B
DHE ZEH Ui b D& FREF OS5 O score
L Hie LIS RERE ORER & OB E L RE L7,

2) HRCT TH = & icfTo - SEH LD 5
BB OHITE R FH LI b 0% ZEG O SESEZEL
D score & K LAGHEEEMRAE OISR & OBIE 2K
L7,

D BMXBEILOFETL 2o FI ik

BT% 87%

(qmm (41;4?) (40!48) (fcsxqa)

98% [87% ? 9% 98 %
(45/46) {(40/46) (3?!4?) (47/48)
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LD FOF EFLHEM D score & Hin LTEEBER
HOBR EOBERERE LI,

4) HRCT L ® SCLS © & & Bl &, A-
aDO,, %VC, FEV,,%, RV/TLC EU'%DLCO
DFEEH KD, FOEZDOCTLRERIT -,

R

1. BREEODHRUBE-SHOHEIZO>WLT
OB X & HRCT o b

Fig. 23§ C L kiSO EI& & Bl
X & HRCT ofiZ i o\ TihitdDOTH 3
(Fig. 2).

T k- TREE OB HEIE 1 HRCT Tk
HEOERDDIeh - Ton, Bl X S cliiae
I BETIth b LESO BRI TR EIEHMEL E
M %2R, wiCE—oFEHic o T o E TR
LAk HRCT o A0 Bl X MR X 8 2 &
CHHELCED, Bl EmEoNMIsE, £
e RN, HTMEFOARM, LEMEF2AMD 7
TR CIIEM X L HRCT toMcEEOZEY
Fasic (p<0.05),

G B boigy - grade 2L ED & o R E
LTAH%BE, Bl X fcd HRCT Th R X
LfESHEOMHE S ERRD Lo (Fig
3), E—EEIz >\ COHFE CilediEl ¢ HRCT
OFVEMXRE VEHELERCS CBEL
Twie (p<0.05).

fEER OFE « HIFEOHF IOV TEHREEICE

04% Z§% Kq% 94%
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As% 93% \939/ 96%
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1 S

N \
91% | 96% ?E% 949‘6 969% | 100% 96% |\ 96%
(43747) | (45/47) (34/45)] (45/48) (44/46) &?!%) (451?')' (4j)
Radiography HRCT

Fig. 2 Detectability of nodules of grade 1 or more according to lung region

R 3F10H5250 (25)
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64% 6290 ’359:. 30%
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(15/47) | (14/47) (9/45) | (12/48) (25/46) | (26/46) (2178701 (22/47)
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Radiography HRCT

Fig. 3 Detectability of nodules of grade 2 or more according to lung region

I|I i
Fig. 4 Case 1. 55-year-old man.

A, TLO classification “1”. Type of nodule size is “p”. Chest radiograph shaws only
a few nodules on the right upper and middle lumg field (grade 1). B, HRCT of
right middle lung field reveals a greater number of nodules (grade 2). Type of

[Tt}

nodule size is “p”.

[

A

2B X# & HRCT &£ o %k % Table 21 R TH - 7c(Fig. 4,5, 6%, B X ## - HRCT
L7 (Table 2). ik rs=0.38 (p<0.00) THEOHMELRD

HRCT 0 i B X X v ooH < HET S yrc )
126) HAERS:E H51% 3105



L8 528 1215

| i

A B
1 T
1]
Fig. 5 Case 2. 63-year-old man
A. ILO classification “1”. Type of nodule size is
“p". Chest radiograph shows a few nodules through-
out on right lung (grade 1). B. HRCT of right
upper lung field reveals numerous nodules (grade
3). Type of nodule size is “q”. C, There is also a
subpleural curvilinear shadow (SCLS) on the right
. middle lung field posteriorly (arrows).
S iy ¢
C

2. BEFOKEEOHEI>VTOEMXM RO HRCT THEHLE L iR % Table 3 1R
¥ HRCT 0LL# L7 (Table 3). rs=0.45 (p<0.001) THHIY
BRBOREH OKE S (p, ¢ X HEM X R DK E LOFHIEIZ > CEHM X § &£ HRCT Lo

SERE 3 4:10H25H (27)
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Table 2 Relationship of nodule quantity grade
between radiography and HRCT

grade on HRCT

Total

0 1 2
0 14 31 12 3 60
grade 1 10 161 151 34 356
onCX 2 0 26 69 14 109
3 0 0 18 17 35
Total 24 218 250 68 560

CX : chest radiography
Spearman’s rank correlation coefficient
(rs)=0.38, p<0.001

s

A

EEti > & g sE CT

Table 3 Relationship of nodule size grade
between radiography and HRCT

HRCT
Total
0 P q
0 14 26 19 1 50
P 6 92 90 10 198
(0.4
q 5 50 140, 38 233
r 0 6 3 32 69
Total 25 174 280 81 560

CX : chest radiography
Spearman’s rank correlation coefficient

(rs)=:0.45, p<0.001

'F

il

B

Fig. 6 Case 3. 48-year-old man

A, ILO classification “3”. Type of nodule size is

(1]

r". Chest radiograph shows

numerous nodules on the right upper and middle lung field (grade 3). B. HRCT
of right upper lung field also reveals numerous nodules (grade 3). Type of nodule

wn

size is “r”,

Bic X BB oML R,

3. [EMZELORH R grade (22 WTOHE
#i X #2 & HRCT o Lb&:

Fig. TRHEK - & wKERELoBEE &%
Bl X # & HRCT O£V Thic b DT
% (Fig. 7). HRCT T3 X st gl &z

=
=

(28)

wIRH D, Bl X TR TR X 05T
FEEFAHMRl C OB R BROZE (p<0.05) %
i, RIZE—DFEIRIC DT OHE TIRLH
1< HRCT D7 nisifl X #f & b SEHZE i
B35 ERFERBRLEN -1 (p<0.05) (Fig. 7,
8).

HAREREE #H51% #1105
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\
4 9 Kq %\ 8%
(2748) (2/43)
N |
N |

(2/47)\ (4/48)
21% | 11% 18% | 19%
(10/47) | (5747) (8/45){(9/48)

\42% 54%

’0/4 B\( 26!\48)

59% [43%
(21798} [(20/46)

549% | 54 %
(25/46) | (25/46)

T

HRCT

4 9%\ 60 %
(23/747)\ (28/47)

|

Radiography

1 or more according to lung region

&

A B
Fig. 8 Case 4. 58-year-old man
A, TLO classification “2”. Chest radiograph shows a few nodules on the right
upper and middle lung field (grade 1). There is no evidence of emphysema (grade
0). B. HRCT of right upper lung field reveals a few number of nodules (grade 1
on outer and grade 2 on inner regions). Emphysema with multiple bullae was
definitely revealed (grade 2 on outer and grade 1 on inner regions).

Fig. 7 Detectability of emphysema of grade
——
T e

SEHZELEZZ Lo grade 2L FICREL F oGRS LB X 2 & HRCT oS EHEE

feb ok T, B Xfcd HRCT Tt 4E {bomHElEERict o b, EHFOL 5 CEHE
Bz & a8 EES 0 ERRD I h 5 1z (Fig., 9), IZHRCT &<t EhaHbabhbdbo

R 3410 A25H (29)



1218 BEfS o> 5 75 ik CT

/ ) \ "\

9% [15% m% 13%
/e (m?) (5!48) (Bfﬂs)

fa) ‘ \
/
2% (4% 2%\ 2% 4% [49% a%
(1!11;5)/ (2/46) ((47) \(1;‘48) (2/98) [ (2/48) iSﬂJS) (3!48)

19 | 4% 9%\ 8% 1% | 4% qaa 4%
(2/a7) | 2/47) (a/45) | (as48) (2/48) | (2/46) (2/01) \(2/47)

—

-

Radiography HRCT

Fig. 9 Detectability of emphysema of grade 2 or more according to lung region

i’llllll-lll

Fig. 10 Case 5. 61-year-old man
A, ILO classification “1”. Chest radiograph shows severe emphysema with bullae
of right upper and middle lung field (grade 2 on inner and grade 1 on outer
regions). B, HRCT reveals the location and shape of bullae and emphysema
more clearly than chest radiograph (grade 3 on inner and grade 1 on outer
regions).

D, ETHEO X 5 bt X 052 HRCT X & HRCT & oxtlt# Table 4 177 L7 (Table
D& mEIhBE b Abhic (Fig. 9, 10). 4), r5=0.24(p<0.001) T, KIEHZEILD grade
SMEHEALD grade D5 IC DT HEH X £ OFHEIoOWTH B X & HRCT & 3B FO

(30) HAERSE #51E $105
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0.50  1.00  1.50

2.00 250 3.00  3.50

Emphysema on HRCT

Fig. 11

Table 4 Relationship of emphysema quantity
grade between radiography and HRCT

Correlation between %DLCO and Emphysema score on HRCT

Table 6 Prevalence of SCLS according to em-
physema quantity grade on HRCT

grade on HRCT

grade of emphysema

Total Total
0 1+2  3+4 o 1 2 3 4
0 258 248 4 510 - @ 21 19 4 0 476
GG S ’ o 0 7 SCLS % 32 9 2 6 " -st];é)
2 ! E i 2 | (15.0%)
Total 267 281 12 560 Total %7 253 28 6 6 560

CX : chest radiography
Spearman’s rank correlation coefficient
(rs)=0.24, p<0.001

Table 5 Relationship between nodule quantity
and emphysema quantity grade on HRCT

grade on emphysema

Total
0 1 2 3 4
0 15 9 0 0 0 24
grade of 1 79 125 11 3 0 218
nodule 2 121 110 14 1 2 248
3 52 9 3 2 4 70
Total 267 253 28 6 6 560
Spearman’s rank correlation coefficient
(rs)=—10.05, p<0.001
B RL Y,
4, HRCT THIE L - Bt [SEMEELLD
grade NEIF

HRCT To# i & [EEZELDOHFE O
% Table 517" L7z (Table 5). rs=—0.05(p<

ERE 34104250 (31)

SCLS : subpleural curvilinear shadow
x*=43.9, p<0.001

0.001) THEHEIE O grade & THEHZLD grade
EREFREOAOHBEERLLY, AIbKIEMEZEL
0 grade &I O grade & X BOBBEFRTH-
y

5. HRCT TH#H T & - f@BEE F @ increased
density (SCLS) 2w\ T

HRCT Lk, SCLS (X1THERF, S48 bl
BEEAEDREIEH Y, TTHMD BN
#HTg > T, SCLS OFFE L 7= 17THEHI2 ILO 4
HoloReETasrrBalLick o s, ILO 4
¥ ® grade & SCLS OfHic xF B OB R L2
bLhisdratz, ¥ #2 SCLS % B & 5845 185 2
HRCT tHE¥ 0B K - 2F 2 E5HEL TV
WO WTHHEE L2, HRCToFEHE 0
grade & SCLS ol 3B FoBREIED B
ez,
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Table 7 Coefficient of correlation (95% confidence interval) between HRCT findings (nodule
and emphysema) and pulmonary functions

Pulmonary functions

AaDO, %VC FEV.,% RV/TLC %DLCO
—0.18 —0.05 0.07 —0.04 —=0.01
nodule —0.5135'0.15 —0,3430.25 -—O,ZI?IgG.EiG "0.55{5{;‘0.2‘5 _{'-31]\:]"80.30
HRCT —=0.12 —-0.19 —0.08 -0.09 —0.54
emphysema —=0.45~0.21 —0.47~0.10 -~0.36~0.21 -0.38~0.21 —0.75~-0.32
NS NS NS NS p<0.05
NS not significant
& bz SCLS # i 58454 HRCT ©& & Table 8 Comparison of mean values of pulmo-
2 L% & 5 HE LT 5 (grade) % Table 6 nary functions according to SCLS on HRCT
iR Liz (Table 6), &#EEZ & HRCT ¢ Pulmonary functions
SCLS o + [IEMZE E oMiciz B0 AaDO,  %VC FEV,,% RV/TLC 9%DLCO
iz (p<0.001), Table 6 # &% & HRCT sois Y& BB &
S A H 5 B - 26 98.7 62.8 39.0 )
£ SCLS #5B B0 FH grade 2L Lo S EM o .7 2 20 Ung
= 3 = - & AR
Er S AR GO, KEXEZELD grade D — NS NS  p<0.05 p<0.05 p<0.05
0,1&£2,3,4¢ GDFEW‘:&:‘%E‘%%‘E‘EKBK (p< () :number of cases, NS : not significant

0.001), Zo#EHEI, HRCT E SCLS #i2D 55
TRSCLS RO VWHI IV IEEOKERE BLBELTHY, EBEOHZBWNER IhT

ERTENBNZ EHRBLT 5, Wb, BREERE LRI L TR SRR s L O
6. FEREMRE & Eif% (B# X & HRCT) ¢ B X AT e LcERZEY S S0 L TiTh
D& W w3088 RTHH?, REMD D S HE

Table 7 1% HRCT T¥I5% L 7o & & © score HREG—BOBR TR TH S, FREEER
R UOSHEMEZELD score & FREAEREDRER & BIIRE S L OBBE & S TRKBOB N &
DOHEBERBDBUEFEXMER LIS DO TH S U, ZBMOHHBETHH EEZLNEH,
(Table 7), HRCT ToO % fiE#ZAL &£ %DLCO & BREEORIEDS 55 &\ 5 R CIRE AR
FEDADBE (p<0.05) D (Fig. 11), DHHBEILY b LBFThiw, BE
WRCILOGED 7 =) —ic X » THBEAE®R TEREBECIERICERR L Z L% 0d, Zois
HEOBRICENDHZDLEI RN LI, 58O R & EERE IE L LRI,

DERTRVWTRIFEOERRAD ik T ZOZENBLTHEMOFHIIC T EEE
23, BVC R FEV, % TIREEIC 12 5 1% L EH) WoOREIIEF L KEWEEZ LR BY, Fod
L i AER A LR, ThHH X I ETEMTh h BEM O oL

Table 8 1% SCLS o 4 4% 5l iz fifi B8 85 B & D &5 L X VEMoREbh B EEMCThR TS,
BERd, TOEEOWTELRERLL>THHL L Lishi b Bl X SEEO¥EIR ILO 58I
7cbDTHB (Table 8). ELcFHHEFHEERREOEROER L OXt
FEV,,%, RV/TLC, %DLCO iz “> \» T I% HiX-Tfibh?, HEEZOEBEVICL Y HED
SCLSoFEIC L D EBOEN AL R (p< ERELRZLbFE2zbN, +OREEHELRDL
0.05). ERT WEigu,

z =B —FHioEGZHWEL LCX B2 BAviay
it oD B S bk 22 18 C b % BB 13,55 18 S SR BE DR Ea—% —WE (CT) oS IITEL VS OMRD

(32) BAERSE #5108 105



%9, B CILE 24 CT (HRCT) 2% 4
DUBHERECS T LHRTH B & OGN
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