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Autoimmune pulmonary alveolar proteinosis (aPAP), Whole lung lavage (WLL),

High-frequency chest wall oscillation (HFCWO)
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EIED A S REMENILE A (autoimmune pulmo-
nary alveolar proteinosis : aPAP) ®i&E#t & LT, 4l
e (whole lung lavage : WLL) AL fTbNTH
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RFHAIHERIC L) SFSFETH L. SHFEL IEEH
J& Jig B $R B3 (high-frequency chest wall oscillation :
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PR AR X 2 SERIVE I BRIRAME & 7B S L7278,
VB ORFEHAM X MG ECRE ZIEM I, RN
BEAMIA & 2o 720 BERCT T % ot i FE X I8
DT 7T ABE 2RO, PRSI L, PRk
FERIZZ LW ORISR L 2o o 7208, BEOHE, 57
TEREDOIEIL R HEASHIR L, WL D57 HRICREX
FEMRAAT DNz, S PRI Tk & i A
GRS S I, RS S A AR O e Y L R o
MR IR E T L CTB Y, S OWHEIZPAS Yt
Pk, e Yets CSP-ARIECH - 72, MiE P OPUER Bk~
ru7y—yau=—Jl#KT (granulocyte-macro-
phage colony-stimulating factor : GM-CSF) ¥ifki%444.3
U/mL (ELISA#:, # v b+ 71H165U/mL) & &l T
»H Y aPAP LB W L7z, J7/ER OB F IMAE A B L,
WMEREL D 67 HIRIZEG R T Tkt ir) h
o

HE © R 159cm, AE53kg, Kik36.8C, MU %18
Il/%5, IMiE105/95mmHg, WRHI821m1/55 - . FEEEIY
BRI AR F A 92% (ZBNA). IRERASHE B a7 L,
WSS R B MLy D . AR Y & /7 E il 37, PR
T, DM L, IEERB X OVRRSA R IT RCERE R L
TEZ L, B, MEERZ L.

ABERERR AT WL - M AL T3 KL-6 134,040 U/mL,
CEA2387ng/mL & b5 Pa021368 Torr & K HE MAE
R, A-aDO0:21360.3Torr & B R L Tz, Fiikkremk
A TIHEASEEITRD TR WA, %DLcold42.3% & 3k
BREDMET LTz,

AT L+ 0 L X B C U T R P % iR
B 207z (Fig. 1A). B CT T HIPELZ BRI
BRI BTN AT AR E ROz (patchy geographic
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Fig. 1 Chest X-ray findings. (A) Chest X-ray before lavage shows infiltrative opacities in
both lungs. (B) After lavage of both lungs, infiltration shadows on both sides improved.

Fig. 2 Chest CT image. Ground glass opacities with thickening of the interlobular septum (crazy-paving) was observed.
Ground glass opacity shadows seen in the lateral areas of the bilateral lung fields avoided the subpleural region (sub-

pleural sparing).

pattern). I Z X MWIE T o I % 188 L (subpleural
sparing), 50 #T AR E S N EERIFEEEO ML R/ 3E
IR (crazy-paving appearance) % &7z (Fig. 2).

BRI FEREOIFIRA IS, KR m 55 &
CHIEROEITEOME L R 72, B EHEVER D
BWHHE RSN B 2 EREEH3Y L 2D, aPAPOH
L L CalfiPbi i 2 iidr Lz, fmnE /e, 3%
VARG % PR L7z, BRI AT R <, AR
AT LT, B RT T ICE S A
HETWN—=R Y - Fa—=TEHCTHEL, HAIE%E
Hl a2 e LB E Lz, SRS EED N4 7
L—2 3 vO7zbHFCWO % Fw7-HEktiBh i cH %
SmartVest® Airway Clearance System (Electromed,
MN, USA) zff L7, REHIET v 7547 (MY
A X) #fEML, 2EICPY 7272, T o R ks
SWHEE N, W7 7 AF—CRMEICHEELTHEHL
7= (Fig. 3). Ramirez b O FEIZ# U CHkE 2 iifr L
722, PEEIIE 37T L 7z AR B AR K 2 v 72 )
IV S R AL 12 AT 37, W H o A B K % 100mL/

Fig. 3 Image of SmartVest” in use. Only the half of the
body on the washing side was covered with wrap and
fixed with a band before use.

min DHETHEA LY. HEAIF30ecmDE S5 5 HRE
THEAL, 1HOFEARIZ600~1,000mLTh o7 HEA
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Table 1 Recordings of injection volume and drainage volume in whole lung lavage
Right lung Left lung
Set Injection Drainage Recovery Injection Drainage Recovery
(mL) (mL) rate (%) (mL) (mL) rate (%)
1 12,950 12,730 98 9,400 9,150 97
2 14,980 14,490 97 15,400 15,010 97
3 20,300 19,970 98 18,650 18,070 97
4 20,400 20,790 102 20,600 20,985 102
5 21,700 22,290 103 16,300 16,220 100
6 19,050 19,000 100 18,900 19,180 101
7 22,950 22,750 99 18,200 18,780 103
Average 18,904 18,860 99 16,779 16,771 99

HIZHFCWO &2 W CTHBED N4 T L — 3 3 v % 245
ML, Z0t%, HARE N THRZIT- 7. B EHRR D
REHIIIHET 5 F T2 0T L, i 9400mL DA
FRANKZMH L2, b ofEREEIIZELTHEY,
TR R R 94 55, RIS A % ) 72 A AL IR )13 188 45
THolz. WHEHRIIATIFRER 2 Mk L, BENHE
2ATo 72, ST IIFARD ) F THIOWEZ 1T - 72
ERPEE TS O BEZoYE» R S5 (Fig. 1B), A-
aDO2 1% 60.3 Torr 7* & 40Torr & &L 3% L 724, KL-61Z
4040U/mL A 53k 1+ H#%03920U/mL &, &N Z
Lol RO TH 5720, MUIRREZ MR
% 72O\ 2 R PEEHES LB TH D, TFHO TG
Fix82H, BIfrEchtilty vEL, 7k b2MfT
LTWwa. 10H 720 OFHEEARIZAN T 18904 mL,
AERiT16,779mL, FI¥ O PR EIE A M 126 5, A Bl
1205 Cdh > 7z, PRFEO BIEERIEIZIZ100% & %2> Tnw
% (Table1).
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iR FE B — 7 7 7 % ~ NHROEAY)
B L, ETRoONEAEEY 2 -THRETH L. #
f=te GeRYE) R Bz LIS 255tz LA
HHD, 0V%ITHCOREEE SNTWD, AHEHFIIZ B2
JERAY R BRI 13 7 <, WMa B AIE D JFUN & 7 % BRsi A
TFIERD T v, PUFAREIEIC X 2 3E501% i 2kiR
FEIZRRD 7225, MERERERE 4R <, HsstEmiR e AE
DJRN & 7% 25 BB BUEERE 2 & DMK BT &
iz, F7z, SRR E FED R & 72 % 3K o H
7% <, PIGM-CSFHAD R TH 5 Z L2 L D) aPAP
LBW L7z, aPAP OFHEICIZHTGM-CSF ik A3l 5 L
THBY, Mk o8 Rz 9% 49 5 GM-CSF % H1L GM-
CSEHUADSHAIL, Mila~ 2 a7 7 — Y DRk
BEEZHETLIET, Y—7 72 % ¥ FOfR#%EES
BT EDRIERT L SR TwaY, HofEnmiE&En

IEDERREIIHE, AZ, BRERRLE, SFEET
H5bH. SELELFRIZ2%, 10HEAEFERITZ’L% & DHED
bYW, BEZZOMBEY R LAMTEEEE0OmE L
I LA 0%, WAL Z M Milaa HIE~NDEH
WADRETH 5. GM-CSF W AFFE I A EA A &
n, BBRIIRTLTwEYY o0, BED L 2 ARBK
APESN TV, ZD720, LMidkEdiaPAPIC
X9 AL & e B U I AU SCE Y X
ik & 42 B ke T ORISR S b s, KAE
TH T XML 2N TIRIEE A LTI TE ST,
FESE L7z L R v 2 v, — T TallighiEdad it i
HNZEI RO FRD O N BRI TH 5. AR D B
BT D BT ENvE L 2 EIR L 7. &gk
TlE, MioWERIERzE LT 5720, PR % AR
DOIFFEEITH LD LN TS, Hammon 51,
e AT o M EFERE CHFEY v E Y 7
(manual chest percussion : MN), W/ S—H v ¥ 3
~ (mechanical chest percussion : MC), FZE:7% L
(no percussion : NP) D3 THIKL, ZOWHHIFEIE
MN>MC>NPONETH - 72 £l LTW5Y, BElaFA
AN T 2: (biphasic cuirass ventilation : BCV) %
7075 Y AE— FCTHTLZERYY 2 L@ sh
TWa9, BCVOFMEAIREN o7z L OMED D
AW BTk aelittsEoiTichzy, BTy v ¥
VTR MAT T A AR L OMEINHEETH Y, B
N—Hh v a rEIETT AR L ORISR T
SN THINA T L= PBIETEHH I N R L %
D, FEBIETHTE L TWEINL 7L — % Ofdi W
EH2HODOEHRERE LTOMADNTE o7 £
D120, LHPETOEE LD, I elhivhe:
Jif TR IS HECWO O B AT A S T 1219 il
REEICBIFA A=y g LTIREMHL.
DWETHFCWO 2 TE 2 REEHAH L LT
SmartVest® Airway Clearance System?s, 200846 H 12
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PRz s & U CRBRR I N TS, HFCWO ik
1990 4Rt & 0 2EMIPERRMEE TR DSBS L, ZDkIC
S SR MR S SR, MR AT X B HRE A
HEBNZAER S NB L) 12k o7z 2EOBERDORZ b
EXLT =NV ATV AR L= XDk EN, =7 =50
AT AL —=F CRAESELEBHERZ/SIVAIZL-T
JrBE % 3RE) S & S0E S & KA SGE X D PR AGEANTE
FEE5. 13HzORB THEORMES X OB R H KT
L, BREJERREIE A EUIF D 2 & TRIEEGED S HIKA
BNEOBB ZMRAET 2 & SNTWDHY, BREREOR
DT 35 L SR Tw5b 13Hz, BREIE40 L L, BRE)
RERNZ 20 B L7z, IREIFRIE S v 74 4 7 & HH
L, IEEC & 2% F 2 — 7 O3 (mal-positioning) %
BaL < WMo rFoniifr oz 2EIC Lk
Sy FTEY, W77 AF—CFHEICEELTHHEL
7o MPECHEAT L7z 14 RO &M@ i g 5 2 —
TOFTIIRZ 54 o 7z ks cldhife b2
5O B2 & 0 PEEHIZ100% RIS e wvwe Sh
TW722s, WRIEDHE TIE100% IV EUEOHE 2D
B AIEFITDH 100% 30 VHRE R S, P
PEARZE LNZEEDH -7 BOPEERIDRE S h
EREE LTI, Sz L L2 ThozZ &
R, BEOERITE B IE 7, SMEEZ LR R
b7 R OB B W2 &, PRI R AR
THIATTETEBY, TRIEMi2 S TINS5 LB AR KA
BladprolzZ b ENEZ NS, EPEEITEAR
Lo 72 iR E LT, MRNICERLEZT7Y A0
KRG DB E 2 bz, HFCWO ORI X 2 i
BROYHEDAMIZOWTIE, AFEGTIZLBRE T
THBOLTMENEETH ), SHROMELZHFFL .
HFCWO O % aPAP IR 3 2 & Mivkig ik ic 8 v Tl
EAOERICEBITRETH D, WY S—hyarz
W7 AE8OBEINEO—>2 & LTHMETH 5 el
5.
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Abstract

A case of autoimmune alveolar proteinosis treated with whole lung
lavage using high-frequency chest wall oscillation

Tomoyuki Urata?, Takashi Yamane?,
Takayuki Nakano® and Taku Okamoto®
4Department of Respiratory Medicine, Kochi Health Science Center
PDepartment of Respiratory Surgery, Kochi Health Science Center

The patient was a 41-year-old woman who was a long-term resident in a psychiatric hospital for schizophre-
nia. She was referred for closer examination of an abnormal shadow on the chest. The irrigation fluid was cloudy
on bronchoscopy. Elevated serum antigranulocyte-macrophage colony-stimulating factor antibodies and the pa-
thology findings on transbronchial lung biopsy led to the diagnosis of autoimmune pulmonary alveolar proteino-
sis. Whole lung lavage (WLL) was performed under general anesthesia because of the progression of hypoxemia.
At the time of WLL, high-frequency chest wall oscillation was used to achieve chest wall vibration, which was
safely and successfully performed. The high-frequency chest wall oscillation method can be useful as an option
for performing mechanical percussion. We present a case of autoimmune alveolar proteinosis in which whole
lung lavage was performed via a sputum-assisting device using high-frequency chest wall oscillation.



