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A newly Developed Instrument of Microbubble Test for
Evaluation of Fetal Lung Maturity

Kazuhiro ASANOME, Moritoshi SEKI and Kiyoshi TSUCHIYA
Department of Obstetrics and Gynecology, Gunma University School of Medicine, Gunma

BE JBROMREE T 5 D OBfHEkD—>TH % Stable microbubble test KB H Iz, HL
WEBRYERL, ThEAVWTKROBEREYEBLOTHE TS,

(1) Stable microbubble test (2 SAY —A Ry v 2HWTAT A F 275 2 LT 6 BEIIC20EEK
DOWILTHRIT 525, ZHEBEBETTV, WL TR0 ABRENNEL &2 L,

(2) ZOEBEXEETLHICHIY, WX THRTOSFONE, MR, THOAEICO>LTHE L Pattle
et al. DFEFE L7 original DFEE & B U RER, 22 gage D% 8mm B € 4 A3 C, 400ml/h <10
ml @ air %% D23, stable microbubble D 7% <, MEHERED dynamic range /A< & h b
T EG ot TORERM D, retrospective IEZE LRV AL OHEREELEE LI,

(3) FIRFICREFRD D DOMEL I NI FETH S L/S e, DSPC, PG, Shake test & DIEZLERDLE L 1T
iz, EZRIIFIRE LV <% L/S =2, DSPCz1.0mg/dl, PG: TLC %k BE CHEBNICHER T
%, Shake test=1/285t%, Pattle test=very weak, @fE#=Range 2& L84, BREIT.2%,
Pattle test 94.4%, Shake test 93.1%, L/S 193.1%, PG 86.1%, DSPC 83.3%DETE 227,

(4) BB, G CHEAOHENTE, Pattletest X » WIZLTHESH T, Lid Shake test,
L/SlL v EZROBVHETH A,

Synopsis A new instrument for Pattle’s microbubble test was devised in order to improve the diagnosis of
fetal lung maturity. This instrument consists of 4 needles fixed at 8mm intervals and an air pump.
Microbubbles were produced in 1751 of amniotic fluid placed on a slide glass by injecting 10mi of air at
400ml/h with an air pump through 22 gage needles. After 4 minutes, the number of stable microbubbles less
than 15 um in diameter were counted in 5 microscope fields. When over 6 microbubbles were observed,
fetal lung maturity was diagnosed as positive. 72 samples of amniotic fluids were tested by our method as
well as the other 5 methods. The percentage of accurate diagnostic results was 97.29% with our method,
93.19% with the L/S ratio, 83.3% with the DSPC method, 86.1% with the PG method, 93.19% with the shake
method, and 94.4% with the Pattle’s original method. It is concluded that ours is a reliable, rapid and
simple method for evaluating fetal lung maturity.
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HEEEEH A ) A7 IR CTO SRR O R
FREREBEELMBELROTW5Y, Lok
ik, BRIROFBEAE & IEFE VR U A R
B5BEEBRE (LLF RDS LBET) 2 FEF T 570D
BYRAERTHZ EXRBELEINS, RIEOH
HAE LY FHEIT A DD HE & LTEKPOBEE
BRRETHHEN L OBERI TV BH,
ZF DI Th Gluck et al. (1971)*Wo Lecithin/
sphingomyelin ratio (BAF L/S H & #g3) o RIE

BUEDEM TR 05, L D%, Disaturated
phosphatidyl cholin(LLF DSPC & E&3)%, Phos-
phatidylglycerol (LA F PG & Bg-3)812%& o HIE
bREINTVEY, BYETIHEFRCIIAD
DEREINMETH S, B CAMbhIITEE
LT, Clements et al. (1972)' 20D %32 L 7= Shake
test B D, BEALTETLISEBRRIT
B, K<WHZIATWS, Tofk, HRALLT
B0 B (1976)?0 Double shake test, Sher et al.
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(1978)'®» Lumadex foam stability index test
(BAF FSI &BE9) FoW|ENH o7, iz Fluo-
rescence polarization method (LA F P-value & B
17, FEHR650nm T BRIERIE (LLTF ODgso &
#5919, Tap test'™®EDHE 0 D%, K, HfF
& LT Pattle et al. (1979)%5 Stable mi-
crobubble test (LA F MBT & B 3) # FE L
7o, FROES—H (W17 TEL TS Sy
THEWRETH 50, FHRIEBELYET 5709,
HBROBEBCLOLRMVES, Fold, K
XEE LR OH 5 MBT D R % 3 % Pattle
DR (LT Pattle test & B§3) =% Shake test,
L/Stt, DSPC, PG % & H#c#ss Ui,
MRH*

1. Brzexts

FEYR15E 2 H A28 ¥ TOMER X 0 BB UL
FEEOCERER U 7e FE KR T2BIe oW TR LT, #RiE
HIESRER I FENERRERICHEAT B AE L {7
fetesd, BEAEMBHREATS C & In L FiEpe
LOFREBLRI, B —A%K L D EBEL 4
2 BIIETH O, MKEALZRD I hote,
i, ERCTL2REUERB L BERER LA
IR )

2. Pattle test

Pattle et al.’™ D% &E@E » N Imm D ¢ &
Y=y b iIZhem OF X TR LEKDY
175ul %, €y F R F1 F 2752 LICRBE,
DLk & LT SCREIT 581 6 BREIc20@
TR T EBIERL T 4 S HEBBEH100£
THEE L CERZ15um LUF D stable microbubble
(AI'F SMB &883) o % 5 BEK 2 Tlmm?h
7o) OFEHEE L CEXH Lk,

3. HRE

Pattle test & [AEDIT5ul DFEKET A F 1 ¥
7IARE LIk, K1oDX 57522 gage D
SERETHC AR T EBLYEREHL, Wit
ARV 71 T400ml/h O EE T10ml D 2ERK % i
FIICRE D MWL C e, BB IR LT 4 HibigE %,
10075 CHEE L CER15um L F o SMB o ¥ %
5858 OF) #tz2, ToBMeE LTERYH L.
Pattle test D¥JEFHKE X original F H TH 5 23,

HEREE40%5 5

SRIRYTA

X1 Microbubble 438

# 1 Microbubble test ¥z H#E

. zero (stable microbubble % £ < 237\ )
very weak (2{8/mm2kiE)
weak  ( 2~10/E/mm?)
medium (10~ 20/8/mm?)
strong  (20fE/mm?Ld k)

: zero (stable microbubble %4 < /ey )
Range 1 (1~ 5f@/5F)
Range 2 (6~10{@/5F)
Range 3 (=11f8/5F)

Pattle test

H Bk

HREIER1IDI S LT, Fh, ZOEBLE
ETHRHIcHEABEY 0, 208, 40T,
HOARE A Y—-L Yy b &I \18
gage & T D5 D22 gage T, $HEREY 1 A0
B& &, dmm, 8mm, 10mm T, air FEAEER
200ml/h, 300ml/h, 400ml/h, 500ml/h THIEf L
7.

4, Shake test

1972481z Clements et al.'2ic & b EEIhi-F
BETH B2, SENLIIECED LI L hEE
iz Double shake test #1727, bbb,
HEldmm, & X10cm OREBEE 2 H T, BIR L
7elml D F KR EDB%= % 7 —A &%
mixer Z B LISHHERE L 72, 5 SHBEH I
FRRDBIEXE DR L, ZDISDHICHEL -,
HEIRBREAR B KHSE D B -8
ExEEE L,
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5. L/S HoflE

197142 Gluck et al.™ic X D BRI A HE
X o, FK#3ml #800G, 5 HRIEL L SR
LickBrwrzemhkrane 27 —1 (2 1)
WaEMzBEHL 5 SEEROHE, TROZ vakn
L1BEARECE LER L, COBBRAET x
b viml iz 5 S REIRERS,000rpm, 1 5 fEE
ODULEFEEZT TRV EERE L, ZhiedED s
m ek ANz Y A VERRK
MERCKS721IC AR v b, ZmrmrKiL A« 2 A
7 —=ne7K (130050 0 8) OEFET—REBL -,
HENAYERIECHE, VEEL, L5l R
TSV e RF T e AR )L INTVE=T
A A0:5:5:1) OB kERMLL., £
SREBEEE e vRARKTHREE, BRI/~
A%+ 7 CS930%XHFERL, 370nm DK T 7
¥ EEXIT, L/SHE R,

6. DSPC o HIEH:

ool Q97P¥%EFAVGE, ETEEOMH
% L/S HlE & R fT o, MiE(LRE T
BSR4 2 3 v 20.5ml %0 2. 155 Rk
BREBLZerakri s e 2x7—1 (20:. 1)
WrEnz, BHibIhichE7Lr 708z s/ 5
AU —NVIbE AN T 2B LI, T THEI
Nl HEEY T TR 7erkr s e 2R
=AM 7vE=77K (7020 2) FHHK5SmI
Hh 5 AL DSPCESBEL 7o, COBHEY
BE®KY vRBELZDER254% L TDSPCE
wRDT,

7. PG

L/SlkofiE @Ak, BE7 e~ 753
74— (LIFTLC EBET) X 5 REBRAT
WV, WIRBI A A » P 2R LK,

8. IEZERDHE

FREERT200 LT N TR ERURRE LA
RDS DB BEOBER T ELHITH D, IO NT
BB, Pattle test, Shaketest, L/S t:, DSPC
i, PG ORI >V TIEZRO BB % L1,

9. RDS iy

RDS oz, OE#MS e HEL, 3 ~4
BB B REEER? S D, Ok X

o=k 529

k2 HHECBFBHMEBL L

L/S k=2

DSPC=1.0mg/dl

PG R KRB CARMK Spot 2R TE 55 4H
Shake test= 2 f5HRBH

Pattle test=very weak

gt R 2 Range 2

##.1Z 33\ T reticulogranular shadow 73 i &
h, QORRPIE, —BMEWR, £RELEEYR
NTEBZ L EnbEEREMECL D BHX
iz, 7eR2BXREGOHFIE RDS & L CALEL 7,
Ht Fe B A

1. FFHREBTBHEB L~

Pattle test 122\ T, #ak$5 & 5 e
ER—FBL TR, 20X 5180 %D
HE LIV < v TfTorlk,

2. $tEokE

@ $EAEORE

0F, 208, 0E0AE TR XTI o, 7,
0 EDEE, $tEPTFLIFEHTH B, air
$toEE L b Lic WEBEAED bR, T
oo, WAL TR TR, $H%% B 2K air 1388
WELSEHLE, 20808548, WL TETRORA
Bz air BHIZEED LR TEHEL Tz, 40ED
BENHEAESHR VSR L DD, ey
FIKTREWTH 5 fodiciy, REERBEENH DR
wLLBEbhi, UEoERI Y, 20 EY
AE LRI,

@ stiafmoRES

stefifm, $0 1 RKoBA LRI 4mm, 8
mm, 10mm DOFHE THERRE LR, 8mm [H
BARDEELTE Y SMB DN D70,
BoEXRDro%k, BRENS0mm O%4E
X, SFEDRERTELEEHELRILNT ERE W
BDAEYE BicLie (B3),

@ air EAHEE OHE

200, 300, 400, 500ml/h >\ TR LK E,
400ml/h THEALKCKIZ, &b SMB O 1% <
oL (K2),

@ gtoNEDOKE

Pattle test 13, WRImm DAY —A Ry
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I BARE 22 M7 o 7o 3B D 37 L\ ~Microbubble test#: & D E %

HEmEE40% 5 5

%3 Microbubble # ® L (1141)

Q@0 ® 6|0 ® | ©| O
14, 18G | 92 | 126 | 23 [ 223 | 9 7 | 159 | 28 | 253 | 61 | 26
14, 22G | 72 | 164 | 87 | 106 | 3 | 22 | 271 | 18 | 338 | 39 | 16
4mm,18G 70 | 200 | 65 | 193 | 0 4 1129 24 | 165 | 34 | 7
4mm,22G 48 | 146 | 32 | 52 | 4 | 22 | 205 31 | 296 | 48 | 23
8mm,18G 69 | 780 | 15 91 1 | 16 | 354 | 17 | 287 | 14 | 32
8mm,22G | 127 | 334 [280 | 311 | 19 | 18 | 255 | 28 | 313 | 57 | 35
Pattle test | 117 | 98 | 29 | 35| 2 | 12 | 302 | 15 | 136 | 56 | 22

¥ EAE 208 08 # 8 L400ml/h OFEE T air KEA L,

Microbubble# (51%F)

60 T T T T

30 1

i 1 1 1

200 300

X2 air HEAME & Microbubble $1

400 500 ml/h

FEEER LT B2, RIEREEDOHER0.945mm)
D18 gage Dt L, ZDH1/20NED22 gage D
4t (0.485mm) & DI THEHKEF L. ToER

22 gage DEHOFVHERIEZEL THH SMB D -

L EEATH OB EREOEIRD IO
(& 3).

SMB 0¥ 2% 2, HERDZELE LT TR
BLEZ, BIBRO X S led® T ARIEYBEHC
e L-fEE, SMB O o kT Pattle test & D
BTHEDEYRDIDOIL, 22 gage THLIHAHE
P20 D%, 8mm HFE T 4 A3 T400ml/h
EET10ml © air ¥FEALLEETHOI (p<
0.05) (FE3). zDkd, ZOFKOEEYHE
e LK,

3. Pattle test DFERE

EA4DLd L, 13EAED very weak THD
7o, strong X4 EIDEFIF T 1FIBFEDLIRTL

# 4 MBT 0#ER & RDS REHE
@ Pattle test

RDS + - total
Zero 12 0 12
very weak 4 37 41
weak 0 16 16
medium 0 3 3
strong 0 0 0

total 16 56 72

@ HRE

RDS + ' — total
Zero 13 0 13
Range 1 2 1 3
Range 2 0 8 8
Range 3 1 47 48

total 16 56 72

¥ R T Range 10 RDS(—) BN IEIRIT:8 LARE D B
=, Range 30 RDS(+)FIXIFIRI2BEDE 7 — A FITH
%,

o7z,

4, BREDOHER

*£4 DX 51z, Range 3T RDS E4A D 1 H% R
DI, OGNS — A L D BER L 7K T,
B ORE T CHFEERL TV, ¥,
Range 1T RDS @7z b7\~ 1 Bl B 705, [EHR
STHUBEDEFTH 5.

5. Shake test

£50 X512 BHREE DS E T mature
DHTBIEY ZRDT, ThETOHRERD
mature OB EOZERIE - LBbh b,
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ZEero

£S5 FREBECIAPEZR

62. 5. 11 Hf:illlsl(:'e imfﬁllstire E 2 =
L/Sk 1/16( 6.3%) | 4/56( 7.1%)|67/72(93.1%)
DSPC 0/16C 0 %) |10/56(17.9%)60/72(83.3%)
PG 1/16( 6.3%) | 9/56(16.1%)(62/72(86.1%)

Shake test | 0/16C 0 %) | 5/56( 8.9%){67/72(93.1%)

Pattle test
WRE 1/16( 6.3%) | 1/56( 1.8%)|70/72(97.2%)

IEIRISE ~238 1261 IEIR30E ~36:8 1341
EIR248~29:8 4B IEIRITE ~42:8 4361

false mature:--+-+-* RDS & 7 BBl H B L TV %
EHIET S

false immature -+ B L T 5 4% RDSIZ 7t %
LHIET D

6. L/S it

EB5D0L51L, BY 1L OVERINFEK
BT D & mature DHEIWCE H #FRD, Ll
Shake test & FHIFERIEE L TH H mature D
PHRIRBFEBbh5,

7. DSPC &

E50L5I, MOREEL D LHENE K
Dyt dy, —RRIZ L/S & RS X b RS
BWEEqRhTWwab, BERIRLHHMEZEL, F

4/16(25.0%) | 0/56C 0 %) [68/72(94.4%) | .

BE E 531

Range 3
BEE1 B zero & Range 3Dl

FLEMIsID, HLBEOREILEL SRS

dDEEbhi, LaL7igsis false mature (132
» b, mature DBEIRITF - EEbh 3,

8. IEZEXODHE

%50k 5, 3R KI.2%, Pattle test
94.4%, Shake test 93.1%, L/S ££93.1%, PG
86.1%, DSPC 83.3%DIET R D7z,

=5 ES

19714F12 Gluck et al. 'V FFE L7 L/S ik
ROMEAZHEHOEESL L CSHERDIASFIAZ
T 5Dy, DM & 6HEIRFF O false mature O3
R, BERAROKEELXHEBINTE
D9, false immature I FHRIZADLIBEE D
WEDHHM, TORIERINC) VIEEER
% & LT DSPC, PG¥AH b, DSPCL/S -
HERRR g, BECRA L ZMEROET
DRD BB, RDS DZERIZOWTIXL/S
HWERSXZIVEVE IR TWEYY, PGl
BEADREE XS DM &4EH T b false
mature 234 7z \ > 25 false immature 25 %\ &
HEEIhTw5%, Lirl, thbo) VFEEE
BAIER U 7Bl & Sl 7 A L E L L, BIE
CETLIRMES TLC kBB TtiT 21, 5
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~ 6 REEILETH B D, —ROBR TR ITIT
5T LIXREE L Bbhb, i, FREDH2~5m]
DETHD, COMBYDHIBEERELI-ON
Shake test TH 5, 19724 1= Clements et al.'1z
X b BF X 1v7z Shake test (33K 1247.5% D
BECT=2/ —AENRET S LFEKPOREE
ENEELUICEEEERTAHEEXZFA LD
THY, BHRESRYLELRT, fFELRAELL
TESFIHIR TS, HIED IS5 TREETH D,
L/S k& okE chRBE L T okBE AV E
MEFIRETH A, Lol, FIEEZ X S shake BE
DXL E KRBT/ RERLBAY R
<, MBPLHREOEATLUIROK T Db
DB, BRIk E T O\ Tk mature D KX
i, 2IE100%TH 5 A, immature D¥E DB
i% false immature 23\~ & S 52, SEIF 4« D
BHLIb 0, 80 520 Double shake test T
» b, shake FrD /K A& R L false immature %

B &t Hkch %, Shake test DZEEBITIT

FSI'% B0 % v LB L Eh 5, I
& LT P-value, ODgso 23515 T\ 5 23, 5%k
BWESLCTHhILETH S, Pattle et al'®D
MBT 3R LLE LT, FKRKEDL Y VIE
BEERICHATHEGLIT5uD) TH T4, Shake
test EAERIC A Y =Ry 2T 6 BRI20
ERAYIZTCHRICHEZEDOFFEOLFTFILLS
EBOXIBT ORI, Ld, Ry -V
Ry PMEADKIREWwRDFIFEI B IR
D, A54 K75 RCRTHAEEDBRBCERI
REETHZ LI L, W TRIIRAT A F
75 ARMEDHCHENTEDLZ ENnD B, %
BB AR A Y — A Ey P DEFHNBATA F 7
SALECEEL TVWHRIERZILAENIZTTH
h, TDZ LR, BADEBRELILEET, LW
BEN)EORKIIRNILNAENC LB LN
THOl, Thbb, AY—AEXRy FPZL D
BILTRRICE <y P EWwS ETIEIRE L T %
PDEEbIE, RAY—AERy b T ADOES
DEIH R NTH, WORBRATHEENR
b EBihs, Thboo ik, 244k microbub-
ble Ui\ T, HELXRITTLEEbhS, £

HERE40% S5 5

THA L TREOIEE S #HT7n, Kv 7
XD ar FARTHEIMLTCEFTS Z 2R, +
DHREZR1IDLS5THYH, Atom HBEE R v
TEREHAL, 400ml/h OFEE T10ml O air %8l
I FER ESHEORBEICE D WEIL TR, HE
FHEET, ERIREE R 2> 5 retrospective 1 2244,

origihal »"HLEFEL, R1D X 51727, BEHE 1
IZ zero & Range 308 E5 % /R L7z, T DRERITFE
5THY, MOTFELHKL T, HRIZLVAA
RiFchH o7z, Lo, L/S H, Shake test, Pattle
test, MREDMICIAROEXRDIehr D, &
D LB EADERE L HBENL/S H,

Shake test L FRICEETEZ 2mELETHS &
BH I ENTES, Pattletest bERIBEFTH
B0, ThETHEIhD LI, BHEHLVALD
HEREEDLEFE I N TR O = hix, BIEE
i X % microbubble DR EEICERENTE S
fosb L HEE X h 5, Pattle et al.'®1% medium Lk
BV N & L, false mature 8.3%, false
immature 32.8% & LT\ 525, Z D%, HEEHY
X, weak I E&EHEBELV <L L, false mature
0 %, false immature 27.5% & L C, very weak
% intermediate & LC& Hx T3, LaL, [
RRiC very weak DI EH BB L XA b LA D
KL TR D, ZD%4E false mature 18.8%,

false immature 3.4% - LC\%, ThiZHT
5 X5 IckEn 593, very weak B EEFRBIL <
nELTHE LTV, Hx D Pattle test DFEE
b, A b oY EE # 4\, false mature
25.0%, false immature 0 % THo7. Zhx ¥
EHEEXYEFELICHEETRS &, false mature
6.3%, false immature 1.8% &, false mature @
BENBRD L TWBD0R505, Lird, false
immature © 1 FII3THELEDOFITH h FEE Ei
false immature 0 % &£ & 2 TR <, fliFEORE
&b E % % shake test LA EHLEB Z LIT X
D, BUZBKIERIEBLAALEEbLRA, Tk, B
ELMBEOBEBAC L 2EEY TR L, false
mature DFEEIHIML WP EEbh T3, L
L DEEN LREKD Pattle test DR ED—D &
Ehh SR TORTESEHREL, RRFKE, ¥
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B #E 4 AW L original @ Pattle test X Y 4 B
WERAB LR, ¥, SEIOEMNLEZS
L, BRI NICEKRDBES - AB TR, FE
REy X 0 BER L 7 b 00 XUTRERRINT S, B
VR SHRIET 2 FREHRRT 500, SRR O
EELYPE, L pure FEKEED DTN
BrHEPbIhS, $RBEROOEEE CORMBGLE
% & ;ubh‘/ﬁ.. u_l:@ X 5 Ttz & K(u&,u\ LVC&E
P72, Bx OB REXERE TR O 2
T E, Lad Pattle test X » WILTHES T,
Shake test, L/StLX W EZXOBWHETH S
ZEERBHLMMTL,

BErhich HigHE, HEFEE, ARGV A TR
FHBECHELL OVHEELERL, FEABEEIEERE W
fetdWicRKAAFERE AR DR —BER, BB r <
bR F v F— OEHAHEF T & o BB KBRS R
BT SEE 4%, M= A R NEX BRI BB R o LT,

X MR

1, 48 %, BO3—, EKIER . Stable microbub-
ble method i= X % R VIR BB HIEvE 0 K HERY
B X OERIRAUMEE,, HEESRRE, 37: 220, 1985.

2. BEOB—, EEET  BITHREE O HERE S
ZWrik, EROER, 25: 1113, 1976.

3. OE—, FHEA, BKRERE. ébﬁﬁﬁﬁi%‘& &
FEXREERLV > F VIEE L OBIfR, HEREE, 3
897, 1979.

4, BOF—, BE ZE, FTHBA, BBEET, KB
BT RO, EEfFEeE, 37: 719, 1983.

5. MBO—  BIEFERE & KRE SR oW T,
EefREE, 40: 101, 1986.

6. BOB—, FHHEA, ##E = E"';?é%?ﬁ =5
%, —BBHF, REEF, XHS iy
%%&ﬁﬁ&%OﬁEMQM£kouf.Eﬁﬁ
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7. HNEH, EREEM, S HEE, TR B2 BR
2|1z X % Microbubble test—RDS © & 1A ¥
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