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Prenatal Assessment of Fetal Lung Maturity
by the Stable Microbubble Method
—Fundamental and Clinical Study—

Kaoru GoToH, Motokazu HIGUCHI and Masahiro MAKI
Department of Obstetrics and Gynecology, Akita University School of Medicine, Akita
(Director : Prof. Masahiro Maki)

BE FKick 2B ERREREED 1>TH % stable microbubble 2>\ THRE L, ROERE
5. :

(D) Baid28 H DR BBFLENK TOAEDFER L, P-V curve, Lung-thoracic compliance DI
o a5 &, WENBSE LT deflation curve ®5cmH,0 TOEK &I, zero (2) & weak (W)
L b 3B : DT ABICEE TS (p<0.05), compliance $ medium (M) & strong (S§) Tk
10ecmH,0 &\ 3 {EVKENE TRz EET BRI 2 — v %, Z & very weak (VW) TIZFED EFIC
Hf LT compliance 2304 % RK#H < & — vk, WEHHED 2 - vl

(2) e +EKIRITAHDSPCIEIZ, Z:0.69+0.29, VW 1 1.19+0.15, W ! 3.99+5.06, M : 6.58+
2.01, S 7.70+1.15mg/dl (Mean+SE) ¢, Z, VW OB LWL L LD 3 BRI EREEYRD (p<
0.01). HBIREI20.567T, A& DSPCE & DMICIZEEOIEDOHEBZ DT,

(3) E2®Riz, WEL EZBES L~ & Lok, double shake test, 1.0mg/dl DL E& B~ & L
- DSPC D IEIZ, 76.8, 72.2, 92.0%, RDS DARMLT T 0 %, BEBIEE, £h£h27.5%, 32.5%,
9.5%, DSPC {EA R b BIFTH o, Kk double shake test 1L % & 345 HIe R CTH DT,
Fi, REORBL A% VW B EET5 L, E2R4.2%, BIE%3.4% & DSPC{E & RFIe 55,
18.8% D&kt LT,

(1) FBEA T 5 M8 X OCRERINCE, DSPCEXRMECHE S THIMLA, AEOER
BARET, R bOFERIE X A BEREHBOERITRG EE 2 bhik, BEFEKRA~ORM TR, DSPCfE
B—EOEMETRIT, KEOERICPETTH2EHAMTH Ok,

AEMEOFEKT, FIAELERR B LICH 5 SR THBEOHIENTETH 5.

Synopsis Diagnostic value of RDS was investigated by the Stable Microbubble Method.

(1) When this method was applied to the tracheal fluid of fetuses in rabbit (28 days of gestation), the P-
V curve and lung-thoracic compliance showed mature patterns in the test results for weak, medium, and
strong as compared with those for zero and very weak in which they showed an immature pattern.

(2) Results by this method correlated with the DSPC level in human amniotic fluid, and were little
affected by the contamination of meconium or fresh plasma. Amounts of DSPC were 0.69+0.05 (mg/dl,
Mean=+SE) in zero, 1.19+0.15 in very weak, 3.99+5.06 in weak, 6.58+2.01 in medium, and 7.70+1.15 in
strong test results. The coefficient of correlation was 0.56 (p<0.01).

(3) In the clinical study, when the mature level was arbitrarily defined as weak, the diagnostic accuracy
was 76.8%, false negative rate was 0%, and false positive rate was 27.5%. If the mature level was defined
as very weak, the diagnostic accuracy was 94.2% and the false positive rate was 3.4%. But the false
negative rate increased to 18.8%.

The diagnostic accuracy of this method was higher than the double shake test (72.29%), and was as high
as the measurement of the DSPC level (92.0%).

Key words : Fetal lung maturity *Stable microbubble method » Double shake test * Disaturated phosphatidyl

choline
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A eI RGBS ERERERE (LUF RDS B3 &
HOFEL, RKEEOFHRERESEALTE L,
TR, Br-stimulants 1< & % FERBINE O #KH A5
KOMEL, FKIZL BHREMRAE R EEDOTIE
kb, YLkt A RDS OFIERIL, REakR
WIEnER A TFe/eo>TER, Lrl, EKEE
X HRREMEAE ORI, REEEO RS
¥, BABOKE, FEAREREELH, BEk
Fa RGeS, EOHER R OER e STk T 54
BRHIORECLBCTCHEELRBERYFOTWL
5,

Gluck et al. (19719 lecithin/sphingomyelin
ratio (LAFL/Skh & B3 LIk, disaturated
phosphatidyl choline (L F DSPC & B&3) &
97, phosphatidylglycerol (LLF PG & B&3)
DFHEDERLEE, shake test”F X O F Dk
BB TH 5 double shake testV<°, Lumadex
foam stability index test (LN FSI & Bg3)19,
fluorescence polarization value (LA F P-value &
B%3)19, OD 650nm T W7 &, %< 0FEIH
HEEINTWDED, WTFhd—E—E81nb 5,

vk, Pattle et al.(1979)¥ 0 #RkE LTz,
capillary ¥£D—7%& & \» 2 5 stable microbubble
method (LLF microbubble # & #&3) w#H L,
ZDRERIOWT, FKEBRFZ A TOREBAE
BrDESHETY L Ebie, BKRNSEREY
R LD THET S,

SRE L UHE

1. fare st 5EE

D hBEm28H 0 HARAHBRERMBT L, v b A
AR — VEIRARREE T ORI X v, EIEHR
REDE SR L, BIREBFEOHEL ST 5120,
E DI IS X2, T, EBESEAN T = —
TEBAL, [KERK T TF E8ET) »EE
L, microbubble ¥ JifF L7z,

2) 37C DBEIE T T pressure-volume curve (LA
F P-V curve £Hg3) ZAIEL .

3) PV curve ZRIEH, pulsBr 2L —x
(ATOM V 100 # AT, 30cm H,O T opening
pressure ¥ 2> 7c %, KEMNE20cmH,0 T 5 4

=]

£33

221

BMAL#SL, EEREL 2L AT, 10
cmH,0 2 bffi—ghav 75147 v 2 (LAF=
VTIATVAERT) BHIEL,

2. & b DFEXBE

b MERICB\OCTER U, IR 8 B 438
T CTOHFMFROIEME (ZPRI49, #IE, Z05
H, MK « REREAD RS D29, MKEALS,
FREEREA 3, F£KB%£10, ZOfOEHHES), 3
H BN O —20°CHRAEEK8MAE (BHI21, Rk
68, £ 5%, MK « FREEADR D64, I
WEALS, PAEERAS, FKB%4, Tofios
BHEE 1), 152844122\~ T microbubble ¥ % H
Tl

3. Microbubble

microbubble ¥ 6 17 12 B 7 > T ik Pattle et
alWoREIZFE S, bbb, HEImm O -2 R
Y=y MZHbem DE X E T (91751 48
MFEKE E D, 35X55mm D BN — 7 5 R T,
% 6 BRNIC20EES2 C, KR O BE L BT 5 7o,
BEbHLbLERLCKA—L7 52 Ficowi (BHE
1) REE A HEERT 5 % T 4 5HEEBE L, 100
& CTHEgE L ¢, stable microbubble (B <154m)
D H 5 BEH 2, Imm2H7-h OFHEL LT
BHLZ, HERIOEOERE, #RELV Y XT
lem #1005 Lic A ¥ — % ATl L
7o, BIERZER TRV, BHEEKIITCTAR
WCfRR LT, BEERE R 15um L Foflcdh, W
FICHAT S DRIAREERELTHY, 2o vb
PO L, HE b FIEIREL, zero (stable

HH 1 Microbubble Bz HE i HEks & 55
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EHE 2 Microbubble tkD¥|EFEE

Stable microbubble
method (Pattle et al)

x40 (fetus of rabbit)

¥ i R
Bk

‘ strong

ry weék

microbubble 234 < B b ie\) (LUIFZ LB
), very weak (2{H/mm?*#%#H) (LT VW &
B3, weak (2 ~108/mm?) (LATFTWEBET),
medium (10~20M/mm?) (LI TFM & B 9),
strong 208/ mm?Ll k) (LIFS&EMET) o5
Moot (BE2),

4, DSPC D #lE

BIZEDOFEKD 5 bREKFC DSPC E& * 770D
7= % D> ~T, microbubble & DSPC f# & D #H
B>\ THE L., DSPC % Mason et al.
(1976) 2D i ik 0 > 0 BBk & F AR WCE A L
7o, HERA YD SEE AT,

5, [EZX

EK#ED 5 B RDS OFEDH S 2 Teflico
T, microbubble #:(103%1), double shake test
(904>, DSPC {E (10041 =X % RDS DIEZX
1D THBRERT L 7,

6. RDS 2K

FRPRBYR IR ES AR, Ml vARAT R, MRREXK
B, ATHESOLEH, AaDO, 7t & DRERTR,
ERH 8 R, surfactant-TA OEZM: 72 & h
SBAHIC T Inote, 7ok, IEIR23:E Kim DB,
FEER & 1A T L d—B Ll vd Liviou gy, fif

HER®ITE2 T

AR EE 2 RDS It&@d iz,

7. BESLIEEAC X 5 AIEE~DEE

IE 151538 5> 3338 % T @ microbubble ¥ % X
O'DSPCERIE I X b fiE KRB L HE I i FE
K4 kEr, £3—) WRLX S CHRERK
F LRI 2RI L, microbubble ik X O
DSPC fE D ZE bz >\~ T Ehi R e L 7z,

IR 358 H> 4038 £ TdD, microbubble #& X
' DSPC {EHITE I X AR, Wi & My
XA B BEKABEKCRL, £3—Q) ©WRL
7ok o, PREEE MR L ERML C, mi-
crobubble ¥ ¥ X 0" DSPC I B T8 1D
W B RET L7,

F 7 R iE .

1) FHRPEF I35 microbubble D &

FKRBF IS A By, REX25~47g (B
37.5g) CH>t. TF & X % microbubble #:DE
B, Z 110, VW 1030, W 14F, M 10, S
6 FThoilc,

2) FREMBFIZ BT % microbubble & D B &
P-V curve & DBIf%

P-V curve T, BEENEKE X FKH T, deflation
curve DFENESem H, O % x5 &, Z 9.8+
4.7, VW 18.9+£5.1, W 36.0£5.1, M 40.8%1.6,
S 39.2+3.9ml kg (Mean+SE) T, Z& VW
Moz BEZERL, 028 LMo 3BMICEE
BERRDI (p<0.05). 7= W,M,S © 3 #hH
X EEEERD RO, TiebbWHED 3
BT, WMrRBCEL R WEHoBRIEYE L
TWhEELBRN, curve £ LB & — v &
RLTWRe (B 1-(A).

3) KEMIFIZ 313 % microbubble ¥ D EHE &
fi—fE =2 v 754 7 v A L OB

SBHFEI0cmH,0 T2 v r54 7 v R, Z
0.32+0.13, VW 0.29+0.10, W 0.88+0.26, M
1.02+0.07, S 1.41%0.07ml/kg/cmH,0
(Mean+SE)T, Z & VW I EEERL, &
D2WEMEBLIOVS LOMICILThEhEREY
Tt (p<0.0D. W, M, S » 3FHHICIEEZE
HARDIHDT, Tibb, ME S Titl0cmH,0
LW EVWKENE TR L, EXAEFLT
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B1 FREBFIBT % microbubble # & P-V curve 3 X Uffi—#9 2 compliance
& DEER
Volume
ml/kg
70
di Compliance
medium Mean+ S.E.
ml/kg/cmH20
60 -
50
40 1.0F {\
30
20 | 0.5
Zero n=11
10 —A— Very Weak n=10
—m— Weak n=14
—0— Medium n=10
0 ) | | A IStrong n==6
5 10 15 20 25 30 om0 10 15 20 25 30 cmH20
Pressure Pressure

(A) P—V curve (B) Wi—fW%8 compliance

KT BREAZ —vEIRL, WILFEEOFRE D <
g2—viErlLl (M1-B)).
4) e FFEKIZEIF S microbubble ED#EE &

IHLRIEETEE, WOy IS4 T7VvADE
EBCREMBELRPTEETLTL AEE & — v
%, 72 & VW TRED R IE e U <hmis i

X 2 Microbubble & EFRALIC & A2 EAL

[e 2] C)C)oog
strong o oo 0o s 8388380
ogoo
O non-RDS °3
A AR 24K I LU ) 574
i o o
medium ® RDS 808 o§
LIRS S Y Ry g
A
[0 A A 2 A 0 00O
weak © 240s goo gooo ©
A
very 8A 8
very © 2:03888.822008820
2 <}
a
Zero ] A 3 2 AA
] | ] L ] - mA e A0 A ero A (o]
L A a
[ ] L
o
VAN T T T SR O VOSSR S W O TOU T S S R S S TS ST S A S S AT S SR BT S
10 15 20 25 30 35 40 (weeks)
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EIRRE & OBE% 7vo7z. double shake test Ti%, i2SkE#E Sh

ZiXi3E A E3MBUFTOFITHDlcn, VW LL
B CIEIRBRIC X AZEALAALT L S BRI
pyote, SIEKIRAEIRSTE D BIT H 2123,
24~32BTH SOBIERED b A, T b non-
RDS thHot= (K 2).

5) b b ZEKIZIIF S microbubble B D AR &
DSPC & & D #HBE

k5 DSPC {E(Mean+SE)%, Z0.69+0.29,
VW 1.1940.15, W 3.99+0.56, M 6.58+2.01, S
7.70+1.15mg/dl <, Z & VWHIEBEEZET:
, TO2BHLWHLED IFELOMICEEZNE R
HEEZYRDI (p<0.001), %7z, microbubble
YD BE & DSPC fE & 0 AHBIfREU30.56T, AR
DOIEEOMHEEZYRLE (p<0.0D) (K3).

6) microbubble #, double shake test ¥ X O°
DSPC fEiz X % RDS DIEZED H#

microbubble ¥ %, Z D81.3%1c RDS 5%
FEL, VW Ti1212.5%1i D & RDS 23585 b i,
Chiextl, WELETi 1413 RDS XFHEL 7

'3 Microbubble # & DSPC {E & DBk

%1/1 (=) T% RDS OFEEIT46.2% 1T T,
intermediate & 2 51/1 (£) ~1/2 (£) TiX
28.0%12 RDS A FHE L7z, Lo, L v b
InTwb1/2 (+) PLETE RDS (1 416 F8EE
L 72 & > 7=, DSPC & 230.5mg/dl R #if T (X
76.5%, 0.5mg/dl LA £1.0mg/dl K # T (&
42.9%1z RDS 2 FAEL, 1.0mg/dl LI LT 14
% RDS (ZFIE L fehvote (FE 1),

LA EDFER X b, BE LV~ % microbubble ¥
WLL_E, double shake test 1/2 (+) Lik, DSPC
fE1.0mg/dl L B &% &, BRIEFIERET RDS
ERBFERITEAL TWw5 EHET B false
negative rate 2\ FhDHETS 0 % & 72505
FE IR B L T B DI, RDS BRET 5
L ¥|5E 3 % false positive rate 1%, DSPC fETIZ
9.5% & LB BT C & 7= A%, microbubble T
1327.5%, double shake test T1%32.5% & &fET
#>7-. microbubble DR L <~ vE VW Lk
L L&y, false positive rate 3.4%, 1EZ

%1 Microbubblek, double shake test, DSPC
fEDiEE L RDS o RIEHEE

DSPC

o

(mg/dl)
[}
=)
20 O : non-RDS o
A R4 H LI 515 °
® ! RDS °
2 &
100 . °
- Lo_
cege-- .
A D e
o
. —— -
&
5r &
o T T o
4 L 3 [¢]
o o
% o &
3t S 3 @
° o
° o2 . @
2 8 .
o .
]. _-..=A=!==—--——- —A- = -0-- - P o
A [ =) 200
a0 A a
0 i . b L ’ -
zero very weak medium strong

weak
’(n:41) (n=27) (n=12) (n=35)

RDS + (=
. i Total
microbubble (%) (%)
Zero 13 (81.3) 3 (18.8) 16
very weak 3 (12.5) | 21 (87.5) 24
weak 0 C0.00 | 18 (100D 18
medium 0 C0.00 | 11 (100) 11
strong 0 C0.00 | 34 (1000 34
Total 16 87 103
RDS + (= Total
double shake (%) (%)
1/1 (=) 6 (46.2) 7 (53.8) 13
1/1(£) —1/2(%) 7 (28.0) | 18 (72.0) 25
1/2 + 0 C0.0) 52 (100 52
Total 13 77 90
RDS () (= Total
DSPC mg/dl (%) (%)

—-0.5 13 (76.5) 4 (23.5) 17
0.5—1.0 3 (42.9 4-(57.1) 7
1.0— 0 C0.00 | 76 (1000 76

Total 16 84 100
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%2 Microbubbleyk, double shake test, DSPC fEiz & 5 RDS L2 o Ko

false false . .
fgtseitive ;;geative sensitivity g;escl)(s:itg]fe‘glslée specificity g?egéggzi ev fgélslf accuracy
Double
shake 32.5 0 100 34.2 67.5 100 72.2
DSPC (A)* 4.8 18.8 81.3 76.5 95.2 96.4 93.0
(B)* 9.5 0 100 66.7 90.5 100 92.0
Microbubble (C)* 3.4 18.8 81.3 81.3 96.6 96.6 94.2
method (D)* 27.5 0 100 40.0 72.4 100 76.8
*EBLY ~L (A) 05mg/dl~  (B) 1.0mg/dl~ (C) very weak~ (D) weak~
£ FKANORREEEK E 7o YR X 5 microbubble #i%s X 08 DSPC {28t
(1) added meconium or plasma to the immature amniotic fluid
I 21lw) II (33w) I (33w) IV (15w)
DSPC micro- DSPC micro- DSPC micro- DSPC micro-
(mg/dl) | bubble | (mg/dl) | bubble (mg/dl) | bubble | (mg/dl) | bubble

AF only 0.36 ZERO 0.38 ZERO | AF only 0.23 ZERO 0.48 ZERO
AF+@ 0.60 ZERO 0.50 ZERO | AF+® 7.1 ZERO 10.3 ZERO

AF+2: 0.70 ZERO 1.0 ZERO | AF+®@ 11.6 ZERO 12.3 ZERO
AF+® 1.0 ZERO 1.2 ZERO | AF+® 2.1 ZERO 3.3 ZERO
AF+@ 1.3 ZERO 1.3 ZERO | AF+@© 3.9 ZERO 4.4 ZERO
AF+G 1.6 ZERO 1.6 ZERO

AF : amniotic fluid

{1—(5, : addition of supernate of meconium solution DSPC 3.4mg/dl
WA9:1)2@:1)3@:1)u@2:1)G(1:1)

(6.(7 : addition of meconium solution (meconium solution-+saline 1 : 1 DSPC 17.5mg/dl) ©62: D@1

(8(9): addition of human plasma (plasma +saline 1 : 1 DSPC 8.1mg/dl) @®(3:1) O1:1)

(2 ) added meconium or plasma to the mature amniotic fluid

I 36w) IT (35w) IIT (39w) IV (40w)
meconium plasma meconium plasma

DSPC | micro- | DSPC | micro- DSPC | micro- | DSPC | micro-

(mg/dl) | bubble | (mg/dl) | bubble (mg/dl) | bubble | (mg/dl) | bubble
AF only 6.8 | WEAK 6.9 MED AF only 5.8 WEAK 4.3 | WEAK
AF+@ 9.1 |V.WEAK 7.0 | WEAK | AF+® 4.3 ZERO 3.6 | VWEAK
AF+@ 7.4 |VWEAK 6.1 |VWEAK| AF+® 4.8 |VWEAK 3.7 |VWEAK
AF+® 6.2 ZERO 6.3 | WEAK | AF+@® 4.9 ZERO 3.7 | VWEAK
AF+@ 5.9 | VWEAK 6.4 MED AF+@©@ 6.2 ZERO 4.2 |V.WEAK
AF+® 6.6 |VWEAK 6.1 WEAK | AF+@® 7.5 ZERO 4.2 |VWEAK

plasma 18.7 | V.WEAK | 1/2plasma 5.8 ZERO
1/2meconium| 11.4 |V.WEAK 1/2meconium| 13.0 |V.WEAK

@A9:D2@:HEE:H)@2:)GEA:1) @&EL:1) @27:1) &O:1) ®E:1) e :1

~—

KH94.2% L DSPCEIC X B F2R 2% OEIC D BRIEFARREE 2 BB EKNDORFEER
72553, 18.8%D false negative rate 73 EL L 7= /XM AR I X % microbubble & ¥ X O
(FE2). DSPC fE i st3 % 28
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£3-(DIRL L K, BRED DSPC % &
TG EEW & 1o g S, & x OB TEKTH
35 &, DSPCIEZERMYDHED EFRITHD
CHEIN L7 A%, microbubble DB X4 2L
Llghyoiz,

8) FEIRHRREL & T S Il E RO REBE
¥ 72 3 Il 4 ¥R AN i X 5 microbubble # ¥ X OF
DSPC {Biexi-3 5 &

BEE I 3 X OV 3B B E © DSPC %
SERNTTD, FKAAD R\ KD microbub-
ble EDRERIZZ 11k VW THo, Thrk
R LR KR MLIcE S A, HE LD
—E DA R X e asote sy, MERRINTE, %
DHRIZ X o TEEBLCL %V, DSPC2VET
4 % 84 23> 7, microbubble & DRI 1
~ 25 v ETTAEAZRD E3-(2).

Z ¥

Gluck et al?%%, 37K+ sphingomyelin (XfEHR
Btz & A EEE T, ER30EICY — 7 &g
o, LB 3 % 0i1exf L, lecithin 135BE AL
AL, 8B —27 kb AMb, L/SHR
faIRIR B E K B A R TH B LIE L TELK,
HHRFPCPHEINS L 5o, ok, Vv
fgEEE Y & L Cix, DSPCHIE, PGH
50920 fe U ABESRE X hic, V) VIREEEERICIGE
DREE, KBRS E (2.5~5mb DEKRDSHE
Thy, BOBFEYELETREC2. SRML/S K
— BB ~ 5 K (DSPC E&, L/Sk, PG
KEBD LETHH, REARFCIHCAELIRVR
ThD, E, —BERTORTIEEAERT]
BETh D, Ebig, PG IRIMKIC X AHRIREC
75 B e\ as, L/S e DSPC & TRt
DEAC L VBHRIEFLETT 5.

BRI e R A B L OB TOHETDH
% . shake test?! 3155 CHIERHETH % A3,
SEHZ X BN 5 v £ false positive rate 23E L
Lubh b, Do fARHE LD, double shake
testV3s L OV FSI®TH 5 25, UL h HE 13155
LI EAETH D, shake test 1k 7 v AGRERLE
SREXS S, FSLic & iz * » b (FREHRI AT
WiV RABETH S, P-value®BIE I IZFI305

HEMEITE2 5

PEL, R EBRAEEALETH S, OD 650
nm I B AR CHERETH B A, X
E 0 SNKEFTLINETH B, El, Zhbicdk
BORSFMECHBEDOBRAND 5B ETILLH
DEEWMETTHZLTHS,

= et L, microbubble #1X175ul &\~ 5
BoXkc, BHELLTEKEOBFRITHI> DT
WBEEMEE AV —AE Ry b, AN TR,
R—=ARARFAFZFALBLEERETI, FKO
AL LT 5 ST CHIE T X 5 A REE D
%, &, bhbhil, FERFCETHRRT,
WG AR TR, B RDS OABE &b\ B
SEOEEROAEYEHLTERENEIER X
OBOIELS X¥ELT v 7 I34 7V ADH
% B>, microbubble HEAEEEAE & & < BT
5L TEMTR, Hig, & FFEKF
DSPCE & DRIc b EDOMEBER DB Z L ZW B
iz L, £ d microbubble kD FEOE R
AIEB L7,

2T, fERDFEL RDS OBWIRICOWT
Hi#gs+ 25 &, false negative rate 1%, L/Sto—
KRBT 0 ~40.0%19, — kBB C9.1%?, PG
T 0 ~17.4%29920  DSPC fH T %7.9'7,
12.5%?, shake test “Ti% 0 %29, P-value T3
0%®Y, OD 650Ti% 0 ~33.3%%9®, FSI TiZ
5.39% &7, false positive rate 1%, L/S b
D — kBT 0~30.5%"0, R EB T
13.7%2?, PG T133.2~49.7%299920 DSPC {HT
13.2.5'", 8.2%2, shake test T{%8.9~47.5%
2719)  P.yalue TIX15.4'Y, 15.6%%, OD 650 T
3.3~54.2%91819  EFS] Ti313.1% P TH D7,

= st LT, microbubble #% % % &, Pattle
et al.®WiZMBL ExR#E LT, false negative
rate 8.3%, false positive rate 32.8% & % L T
33 b, false positive 234\ 23, GEIObIIHID
F— 2 LELRIHERE, TibbWH EE
WL~ &35 &, false negative rate 0%,
false positive rate 27.5% &, flioffigEictL
B2 LS ORVWERETHO, bL, BV
A VW DL B s\uWwicgBE ik, false positive
rate $3.4% WL, E2XRH94.2% &, (KL
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TR L VCHMETH S DSPCHEEEIZSE B 7o\
WA & 72 573, false negative rate £318.89% HiE,
L7z, #2>T, microbubble ¥ T Z % %k3, WL
EAEEEE L, VW X intermediate & LT & &
z, BHEBKHEL DI DSPCEEE Y, £BH0
BRONEFSIZHATLIONES I Ebh
7z,
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