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Hifi i 2 ERE D R ERREE B B v TH O #HEA L
TEIBRILTEAIRESI N TS, 20
EZF R IOV T aHRE S Twin 9 -
9, CT LOMMEALET R CH 5D MR E IR
GeiEmiiicER L, MilR&EBEED HRCT & £
DFEH HRCT AR L7z,

R EFE

BRI & D B SRR ERE L 2
I S 7z 44 Bl R xd g & U7z RIS BB 1 24 41,
M 20 BT, FEE 19 DS 74 B (Y 48
%) Th ol 33 BIAHER MM E FE. 11 41
DS EAIETH 272 CT TD T 4+ H—
Ty THEE 15 284 » B (FROAE60 & A)
THholz,

P[] & B D HRCT W8 % 2 % DBUHHEAHE
WXV @mE L, $0) 47 A% ground-glass
opacity. {Z % consolidation, /N3 ] FRBE IR E 4
interlobular septal thickening, /INEEPHELE %
intralobular interstitial thickening . & & fifi
honeycombing, FEfid cyst, 5[ HERELILESE
traction bronchiectasis. #% & nodule., crazy-paving

pattern. subpleural sparing, geographic distribution

DV TEF L7z 1D,
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11290 HRCT AR 2R L7z, CT LM
WMEILET R CTdh 2 # 7 [ERE IR BZIE 4 6
(9%) IZREDHOHNTz, WED CT THEMAT
RIERRD LN L0272, B#ED CT TIEH 7212 6
BICET MR EITREGESHIA L, &FT 10
Bl (23%) 2RO 5Nz, WA CT TEHLN
7B MR ETIRGIE T RTHETER L,
R CT T 2 FlICRED SNz (5%),
FEM3E CT T34 (7%). &% CT T 9%l
(20%) ICBDONTz (]R2),

CT LChiimAELAT R (GES 1MERE TR, &
) AL 10BI0BEHERI ISR LA, 2
D 10 BlH 6 BIAIPFHRAETILE L7z, CT Lhii
AL & R S D22 7234 B iR 6 BIASFELS L 7248,
PR AN GAS 3 B, FiEAS 1 B, ERERIEIC X
5500518, HEN1BITH 72, CT LAl
ML %R L7EBI OFE T RIS 2R S 2
o 72FER) & V) B A o 72 (p =0.015, Fisher’s exact
test) o

#X1# CT T crazy-paving pattern 72° 5 fEEiIRE
EANBAT L, S HITHMIENE BT T 50058
ga3ne (E1, 2),
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RITIEIHEINTVS, oo —
IR REICL 20D THL I ENELNT
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Table 1 The initial thin-section CT findings in 44 patients with PAP

CT findings (n=44)
@ Thickened intralobular lines 36 (82)
@ Thickened interlobular septa 37 (84)
@ Crazy-paving pattern 30 (68)
@ Geographic distribution 13 (30)
@ Subpleural sparing 14 (32)
= Consolidation 19 (43)
@ Traction bronchiectasis 49
B Cysts 3@
@ Small nodules 7 (16)
@ Honeycombing 0(0)
@ Upper lung predominant 7 (16)
@ Lower lung predominant 21 (48)
@ Diffuse distribution 13 (30)
@ Peripheral predominant 15 (34) '
@ Central predominant 2 (5) g::;;:::;b::es n
@ No zonal predominant 27 (61)  percentages.

Table 2 The initial and last thin-section CT findings
in regard to pulmonary fibrosis in 44 patients with
PAP

CT findings Initial CT  LastCT
Traction bronchiectasis | 4(9) 10 (23)
Honeycombing 0(0) 2 (5)
Cysts 3(7) 9 (20)

Note.—Numbers in parentheses are percentages.
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Table 3 The initial and final predominant CT findings and outcome in
10 patients with PAP with fibrosis

No. Age/Sex
1 70/M
2 44M
3 62/F
4 66/F
5 58/F
6 T2/F
7 33/M

52M
9 72M
10 54/M

Symptom Duration

Dyspnea

Dyspnea

Dyspnea

Dyspnea

Nothing

Dyspnea

Dyspnea

Nothing
Cough

Dyspnea

1yr

1.5yr

3mo

8yr

1 mo

3 wk

2 mo

2 mo

Initial CT
Patchy consolidation,
Traction bronchiectasis
Crazy-paving
Honeycombing, Cysts
Crazy-paving
Traction bronchiectasis
Crazy-paving, Cysts
Traction bronchiectasis
Crazy-paving
Central predominant
Ground-glass
Cysts )
Patchy consolidation
Small nodular opacities
Crazy-paving
Small nodular opacities

Crazy-paving
Traction bronchiectasis

LastCT

Traction bronchiectasis

Traction bronchiectasis

Traction bronchiectasis

Traction bronchiectasis
Cysts

Traction bronchiectasis

Traction bronchiectasis

Traction bronchiectasis
Honeycombing, Cysts
Traction bronchiectasis
Traction bronchiectasis
Cysts

Traction bronchiectasis

Honeycoming, Cysts

Outcome
Died at 13mo

Died at 10yr

Alive at 2yr

Died at 19mo

Alive at 13yr

Alive at 12yr

Died at 2yr

Alive at 6yr
Died at 19mo

Died at 10yr

Type

Figure 1. Acquired PAP in 54-year-old man ( Case No.10). (a) Transverse thin-

section CT scan of right lung at level of right inferior pulmonary vein shows
widespread ground-glass opacity with prominent septal lines ( crazy-paving

pattern ). (b) Transverse thin-section CT scan at the same level obtained 10 years
later shows traction bronchiectasis and clustered cystic lesions showing

honeycomb pattern.
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Concentrated
nodular and reticular
opacities

Crazy-paving pattern

Traction
bronchiectasis and
cysts formation

Figure 2. The progression pattern in PAP with fibrosis rapidly

progressed ( magnified view of thin-section CT).
A crazy-paving pattern evolved into consolidated nodular and
reticular opacities, and then evolved further into traction

bronchiectasis and cysts.

PERTRLHERE & U S - 25 BIIG AE 402 & 0 i
DML T &b %) MRERETH o 72 ER %
HEL TS, ZOMDOBHMALIMBIRDEHET
H5HH. MilLEBEDBARBERED end stage TH
AHHE)WEIAHTH S,
JifEHIED CT ECTEBIHICALR, &
B CT THACERIPERIND OPEEIN
505, BROEEEFIZOVWTIEAHETSH S,
a2 HAE D B LB RGN C. BT 1%
APHETHIEERTCTHLILPRDLNTWY
VO, CT FORRMEALITRD FHRERET 2
FRZHERTCHLEEZLNS, S HOMKEHE
BID AR 2 VT 7EB 23R & L7278 bias
B B 7S, Frazier 51 CT £ CTHAMELITR % 29%
WD TWE Y, bAEO IR — FRAETIEH
BUMEROEHE 1.4% 125D TV 5E 2,

ot
Jili tE B AT 72 o 72 PAP BEVGIEBI D5 10% 12
I\ D CT THiMHMEILET R 2SR 6, BRI
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20% THRUGHEILET & /R L 720 CT LML % 7R
L 7RI DFETERIGE < | CT LOMHMEILET R
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W

iE B % $& it v 72 72 w2 72 Osaka Respiratory
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WA AN BAEE L FUEE ' LR JIET L RS, FRIEN,
PREERRT- 2, JLHEMEA 2, JLTTERD Y, Ak T Fhhsm—!

H T 50 M4 it 3.8 H1E (autoimmune pulmonary alveolar proteinosis; APAP)IZ 3\ Tld, 2Mfivt
(whole lung lavage; WLL) AMEMERE L E 2 b b, FA 1L, 2003 4 4 A5 5 2010 £ 3 A DO
I WLL 24T 72 8 1> APAP @ WLL OfF#, . ZOBRDOFRIZOVWTHRE Lz, FHD
P 03 19.1 [, 1 EPEEEIE 951ml, HBPEFEIT 18, 150ml. BEERFRIL 127 0 TH o 72,
WLL # 2 # B OFHE T, i~ — & —, BIRIL A AFF R (PaO,. AaDO,) . Hilit¥#E (%VC. %DLco)
BEEICHE L LA L HRCT 2L BT ) H T ARBEDILD D IZOWTIE, AEZUER
Do 770 THIT AaDO, 1 10 Torr DL EDHEZ RO, 20 7 BIOEFREFIMI 175 »
AT#H o7 WLL HOEEMDFMD LI, Wi, degassing D Fr A5 T D Pa0O, % {ll

FL72AS, MBCEELMHEEE DT, degassing X ZEMFFHHICITLELEZ b,

LI

il & EJE (pulmonary alveolar proteinosis;
PAP) ZARAIENICY Y IRE R EEVHFE T 5
EETHY D, Fp51E PAP 1351 granulocyte-
macrophage colony stimulaﬁng factor (GM-CSF)H
CHRICE Y i~ 707 7 — YV OKREAEZ
B, WRRENCY =77 2% Y VEARER
T2 ZEFREREER LN, BOREEM
f & HSE (autoimmune pulmonary alveolar
proteinosis; APAP) & IEEIL T\ 5 P, Ramirez
5 VHEFENE PAP, T b H APAP 1KY A5
gL LT & Mivk (whole lung lavage; WLL) %
W LTk, BHERELEZLONTVWA, %
D APAP % 34 b L7 WLL DIERBEAIC D\
T, P BnTh, BB NTBWTHR
SNTHME LR ENTWEWY, T2, DA
B 2 FEICOVTHFHE—SN TS LEFW
v, L7oa%o Ty A IS, APAP JEBTIZXT S
5 WLL DGEFEREERE $ L b L& I RIS
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BIF A APAPIZXT A WLLDOH A4 K5 4 AERK
T 72 RIS 2 B S 222 Lz,

FHE Rk

2003 £ 4 A5 2010 4 3 A OBICHFEICE
Wi BEE & AT L 72 APAP JEB 8 Bl & x5
CUTFOBRICELTL bEARY T 4 TGS
24T o

T4, EkEOFEE BRI, KA
TR & L, DEHESIC TR 21T o 72,
Mt (FiO, 100%) . degassing 7 O F ifi
(FiO; 100%) |2 BT % BYIR ML A A CEHfi D
xR L7z TR E ke &AL
L. @E. N-TEFIVIATFTAL Y, ERBRTR
L7z % v 7z, BIGEASEIC: 5 £
TEHREEHEDE L7z,

WLL B, 2 7 BEOBIRIL A X 5547 (PaO,.
AaDO,). Hfitgfe (%VC. %DLco). ILFE~ —7
— (KL-6. SP-D. SP-A. CEA). &4 f#HE CT



N or Median {range)

Age (yrs) 52.5 yrs (38-70)

Dyspnea (+/-) 8/0

Anti GM-CSF Ab (ug/ml)  47.8 (6.3-103.2)

Reticulation (+/-) 1/7

Table 1 MHREFOEEREF

Degassingf, FEHRR DPa02 (Torr)
250 1 : -

200 4 PO

NS

150 A

100 4 SO BR® e

5O A @

0

0 100 200 300 400 500 600

M EIRS DOPa02 (Torr)

Fig. 1 Degassing if&® Pa0, ® Lk

(HRCT) FrR %8 L7, HRCTFTRICEI L i,

Akira H D FFED 1ZHEONT, FE. B,
THEF D 0 75 RIREE (GGO) DIEFE% 2
S DBEHRBHEA. L C 6 BRFSICH4E L (7
L—=F0 0%, 1 :5%Ki, 2 :524%.

3 125-49%. 4 :50-74%. 5 :75%LALE). &b
B, 2hi% O % Visual Score & L 77,

WLL 2 & 26850 A3 2 DD FETEHE L 72,
FIIZFIZDWTIE, AaDO, % 10Torr Lh_E D&
TEEMEER Lz, T2 WLL HRBICE L
Tl WLL B OMERMBRA I % 5560 L 72, 7
B BHREIIHEOEERE 1 D EOELEBE
HICEHli S N2 IREE & R L 72,

100

mE

mean
e% E1# (ED) 19.1
1 B35 8 (mi) 951
#E5 B (mD) 18,150
BB (min) 127
Table 2 ZMkEEDFH DM

Pre WLL (n=8)_ Post WLL (n = 8)

median range median range p valure
KL-6 (U/mi) 23,350 4,780-34,900 4,835 1640-18,000 0.008
SP-D (ng/mi) 319.5 83.0-898.0 209.5 46.0-369.0  0.008
SP-A (ng/ml) 195.5 41.5-294.0 825  29.5-315.0  0.047
CEA (ng/mi) 19.1 7.9-33.5 5.2 2.50-17.8 0.008
PaQ, (r.a)(Torr) 57.9 45.4-68.9 71.6  586-100.2  0.031

AaDO, (r.a)(Torr) 49.3
VC, % of predicted 80.2

33.0-83.0 34.1
45.8-94.0 82.2

8.9-46.5 0.031
54.7-101.9  0.016
Dlco, % of predicted  40.8

18.1-65.4 47.9 32.9-67.0 0.039

Table 3 WL Ai#&OMiF~—H—. BIIRILA X
FEEEZ L (B2 5. BFERSES 20119 &) qZEs|
)

R

SRS BIDERET — ¥ #7RT (Table 1), 4
BIESERE L3 DLETH - 72  WLL EEIIZ 7 61T
BAL 2ThM, 6 BITI kDL B4R L7
B, 1BIEEHTH - 72, WLL ERID HRCT T
1 Bl HEIRO BB R O#R 2 3o 72,
FAEB] 2 [, 861 16 [MlD WLL DEEfl % 74
(Table2) .1 Bl 1 [l ECMO B FTiibh
7Zo BPHEE LTIE, 14 B T37CUEDES S
ROz, ECMOBERBITCLY v Ry —F 2 55
L7z FiO, 100% I B 1) 2 WlifRs L O
degassing %7 PaO, DAHRE % W5 L 72 B B 2248
B %509, MR TO Pa0, %5 degassing



HBD PO, x FillTAZ LIEHEE L EZ b,
ECMO Zf7h R4, degassing 2D SpO, 4%
Pe O RAED SpO, TH - 72 (data not shown) o

ECMO #1772 1610 1 1 % K< 15[E D WLL
2o, WA, RS (Fio, 100%) T
D Pa0, B L7205, BEEGMHEZ RO L ho
720 14 [0l WLL CTHffi#E5D PaO, 1 200 Torr
R TWZH, R TO Pa0, 1% 10 @I

BT 100 Torr K TH - 72, |

MiE~—7—., BRILA A, HitkEeld WLL
BICEELWELED (Table 3), HRCT Ff
R (Fig. 2) 13, 6 BITIET_TORE CisE
wED /)5, 260 (Case 2. 8) TIILEZ LD
Hnicd, AEERAD LD o7, Case 2 13HH
IRBEE A0 < | RO BAL B TH - 72058
ARIMLA A 13843 L7z, Case 8 IXBYARIML A7 A DL
EARDO LI oT,

5

BRI A A BT R 25 WLL & 8 B 7 BIASAE %D
THolze ZOTHOEmBHREFMIZ 175 7
A (range 5.8-385 ¥ A) Tholze THETD
WAL OMECIE, Seymour 5 Y 1E 15 # A L #iE
L. Beccaria 5 ¥ & 70%LL EDFEFIAT 7 F£ LI E
BHReRowEREL Wb, BREOHRER
Beccaria 5 1213 F X\ H DD Seymour H D ¥y
LHERIETH - 72,

WLL 12 DWW T, ZDHEIG, HiEOEEL (K
7. PR, degassing DLEVE, FOSEIG OB
WDY A3V 7) ECMO DL EATHE L &
ZAbNb,

WLL D38 2B L Tid, Michaud 5 ¥ (ZEE
DI K #E %> PaO, 65Torr LT C AaDO, 40Torr
DEF/F 105006 2%%B2A vy Mk
HELTWB, F72, KREFFEHED PAP DIRETE
HECIZEREE I D EAFWLL O#IL L LTWw
%0, HEOWESHIS T NCEERE3IULET
. Pa0, b 1 Bl% K & 65Torr LT T, Michaud
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P=0.078

Score

Score

e

Fig. 2 £HfisE:%A1#7D HRCT FRR DEAL
(A 5. BFFERE 2011° &4 5] HHE)

LORHER LTz,
BADFHBEEREO—FES YD FETERD
F7z B pld degassing ZAT ) D E ) D TH b, —
% & 13 degassing #1479 & & THHERTAH OHF
BEFa—T7OMEFTNLTEELZRRHL T
B F 41X 861,16 H D WLL (238> T degassing
AT o 7225, degassing IZfEo THEF 2 —7D
MNEDONI TNVEETHI LT ol 72,
degassing 12X D, 1) WLL FDREKD Pa0, %
Al 5 Z LAk S, 2) WLL BAHEA D%k
BREAD AL — X275, LI FEPH 5,
Claypool 5 ™%, Wil (FiO2 100%) TO
Pa0, 100 LLF CECMO Dz & L TWhb,F 7z,
—H% bk, BelrtE 2 5 LFRZEMHETD Pao,
200 Torr LT 2 @R & §THRETHD EERL
TWwhb, LoL., Fig. 1 DR, L ., Wi
12 & % Pa0, 22 b A i T D Pa0, & Tl $ %
Z LIZHEEET, MRS T D PaO, 200Torr 2L L
T 10 B3 7 5 T D Pa0, 100 Torr i T
H Y EBEAELX 61.1 Torr TH o7z, L7725 o T,
degassing % D Jy ili#fe 5 T D Pa0, Z i § 5 =
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GM-CSF B AIGEDHR T H o TFEBI DIGHK TH O
BRIR AT B & 8RR 12DV T ORES

TERFEEE

SR YR

DI

GM-CSF W AIGHEDP B R TdH o 72 4 FEFIIC
DWT, HERTHROBHERLEKRITR., HEx
M L720 GM-CSF B ATGHHE T I —HEI IS
BHEES LER D H L5, 4 EHU EORBR
BT, WIN b PYEMEA T H o 72, GM-CSF
W AERISEMICb AR E Bbhiz,

B

H OSBRI & HAE(APAP) IZXT § 5 GM-
CSF W AIEFIZDWTIE, 2004 4E~2008 £
EE9 MiEkIC L A8 TMHRRICE ) 2ogeH
EEMEATRENT L LS, HEERED
BHIFRIZOVWTIIHL 2 TIE R, BELE
IEEEZETLBEED VD, LFHITGM-CSF
WAREE B2\, BRAFEDPRIY L 4E
BHZ DWW T, WRER T HROBESCHIAITR, i@
JRIZ DWW TIRES L7,

itk

LHFHI T GM-CSF R AFEEE B 2o 72HTD
SRV EESNE 7 BH B, TD ) LG
WEILT, BEEENF 1D LREL-EELS
2DV T, GM-CSF W AR T 12 O BRIRAEIR
LA R, B R L CoRE Y BRIFFICH
720 CTHEIZE L 72,

R

4 FEBI & T GM-CSF PR Bl EETH 5
HOREEMBREHESRZE TH Y. GM-CSF K
ABEEEBIhol, 12— (67 AK) @
MABELTB I o BN 3ZE 1 I—AD
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BABREEBIholh L ERERET 2FE 6 &
ABZ o781 Bviz (FEFI3), wiho
FEB & W A LRI CEAERE R0 MLV A A AT 3%
LTHYH. GM-CSF WABEPHI TH > 72,
&L DIEFICOWTHEREY TR,

fEBI 1) GM-CSF W AGHIC L D BEEE D H
5IOICee®E L7-s GM-CSF W AEEEZHKT LT
5 EGECRBEEL CTW A, BERSE
FORHT, BEL2 L, BEEE I THhVERE
L. HOT %z Lo KL-6 HIEEILL THB Y. HE
RO ZERIZYE LBEDOIZE A LIEHEEKL,
T L T bo

fEfI 2) GM-CSF W ABEIZ L ), BEEEV 2
LIWETHEL CEMEZRLIZ. £DH%LD
VIVNY LBEODATEAXBZEL TWh, ik
BT PERLOVPLBERESALN, RRE
LB DS H o 7225, 1RER 4 FEL D0 LiE
LC&7z, RIER4EL y AOBEE T, EERE
I, HOT 7= L, Bf&ET R CIZMEH THE IO
FAMRE 2RO TWzAS, BRI THEIC
RN T ABRERT OHRIYE LT,

FEBI 3) GM-CSF R AGHEIC & 0. BEEEV
5 IICEE, BREHITH Y GM-CSF T AJGRHED
R A L NI, 5] &KX eFLOW IZ X 5
MR ® 2 R B T o 72, MEFRRIER TR
DEFERE D, HOT 7 Lo, EIHE CRBEILZEL T
WHDS, BABERTHRSFORET, BREE
I Tdhb, HOT % Lo EERTR TIEAHIE B
L OEMEERIZU FE AR RO TWizDs,
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