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BICBEE LTV A, WEOHRR, BBk
TFHDOHE D 1 DITIIRE DK RAR B L REE
SO FETHREICTEET 5 ENEETDH
4. I FTIT ¢n vitro, in vive O H CHE A4
ETRBBINTELD, Fx—RK—EBHY,
FAWEDO N FEDBHELINTWS EZHT
LHBEZRW. n vitro DFHEE LTREED
S8 LEEHREOE— P EHIE, [RERELERD
FERR R, BEWEE O = v OFREE LT
DOEXFEFEDORAEEESTONLTVSEL, Th
S5i3d T TRUMKOREDL KB K O HARE
FHRTONDO—HZIRAL T ICEET LMK
2T DI EEND S, LicB->TEED
SENTOMNEBEHEOREE TS IR REREL
A I8 WO EEFT tn vivo ICHRZ BT EBE
SUTOMELERS. TR A S HEMN
BIRINTV S0, JERBHISHIEcIET S
DIREHET T SV ERAIEEDO YT
SVvRARRBETHB. Pavia OV FL—
YavehwvE—iTkBFHEY, HIROSHEE
ZlLlzvd s v F U737 40—, Yeates 50
multidetector probe % 7z 5EES 18 & & & b
#mEE LE>EHAE ERDOATHEL, —F

TRELZDHEICHET ZEEZITHT TV
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#1 Xt B
EF i M B AE BME KRB REIEHR FEV. % VC
No. (yr) A B|REZ (ml/day) (%pred)
- [IEZIERE -
1 39 F N + 10 - 91.0 97.2
2 57 F N + 10- 20 S.pneumoniae 88.0 106.7
3 72 M E + 20 - 85.1 67.1
4 49 F N + 20- 24 P.aeruginosa 80.5 61.9
5 48 F N + 5- 15 P.aeruginosa 80.0 81.7
6 15 M N + 3- 6 H influenzae 79.8 94.3
7 62 F N + 10- 20 S.aureus 771 106.0
8 17 F N + 2- 6 P.aeruginosa T74.7 75.8
9 23 M N + 10- 20 P.aeruginosa 71.9 92.9
10 69 F N + 10 - 69.8 108.9
11 61 F E + 10- 25 ~ 59.6 91.5
Mean 46.5 M/F 78.0 89.5
SO *=20.5 3/8 + 8.9 =*£16.0
- UEAMAHEIERZR
12 66 F N + 10- 15 P.aeruginosa 72.6 59.6
13 62 M E + 6- 8 H.influenzae 68.6 111.6
14 74 M E + 30- 50 P.aeruginosa 68.3 71.9
15 52 F N + 40- 50 S.pneumoniae 60.0 73. 7
16 18 F N + 5- 10 P.aeruginosa 55.8 56.0
17 65 F N + 15- 30 P.aeruginosa 46.8 42.0
18 61 M E + 15- 25 - 46. 2 90.0
19 65 M N + 15- 20 P.aeruginosa 45.8 66. 7
20 49 M E + 90-100 P.aeruginosa 42.3 44.5
Mean 56.9 M/F 56. 3 68. 4
SD +16.4 5/4 +11.6 *£22.0
- KartagenerfiE{REY -
21 17 F N + 20- 50 S.pneumoniae 81.7 64. 4
22 53 M N + 1- 4 - 79.7 78.5
23 42 F N + 2- 5 K.pneumoniae 78.4 76.5
Mean 37.3 M/F 79.9 73.1
SD +18.4 1/2 +* 1.6 £17.6
- REXTEEE -
Mean 44.0 M/F 82.5 106.8
SO =+ 4.0 4/2 + 9.3 +16.4

N: non-smoker,

E: ex-smoker
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WEKICHES REZTRICHEETSECAET
FE-> TR, FAIEELGRO ZzhE2H 5 <<
BrDILREMZ, TREOKKREEREREE
REWNICEET 5 v 257 & & LTHEDERRKIC
gL T 3.

AT, YROBEYAFLICDOTHL
BT sLidbrEBlKERER ST S5E
KW AREMEREORTEE LT ®RE T 5.

S| g (%1)

HRUCAR LY B oERSERBEORE S o
Fa—iZ Uicds» TREZT LA EHES
BERBEZMAEZMRELL. HREIKEX
WERAET 1140, OF AME LIS EX 2P 9 #,
Kartagener ¥E & (primary ciliary dyskines-
sia)2:®:® 3. KEEOZH O BT LITi
AT EBDTHB. TROLBEELEBZOU T AN
MWHSEX Y% (LF DPB) OERRZKELED %2
72 U, BEBo high resolution CT i THIKE
IR ZNE T B/NEETRE 2 T AICED
7cbd% DPB E2M L, HED 3 EH (B
BIRRRZS, K[ESIRE, WEYAD 2F L,
S[EBREO ARG T I IIIEHHEB LRI TS
& o % Kartagener JE & # (primary ciliary dys-
kinesia) &M L7z, FXAFi2BER X, /%
XEE P CT scan K TREX DHLEMES
LR bDEKREXXMERE (UT BE) &
L7-. “#i3 BE 46.5+20.5 &%, DPB 56. 9+
16. 45%, Kartagener fE & #$37. 3+18. 45%, #E5l
(B/L) 3% %3684, 54,744, 14
2Bl WThOER SIERZEHICREE T
Tl EEBOBREREICES LTI} ex-smoker
126 BITHIZT T non-smoker THh - 7-. &
FRiC DV TRLAicBERIRELZR DI,
TR E DEFITR - e A FFREL, —H
FH10ml P EORRIEEMEH LT, BEEEE
BTRE L DIEMT Pseudomonas aeruginosa,
Hemophilus influenzae, Streptococcus pneumo-
niae 13 XM Ui, MFkEiEERZETIZ DPB
DXPEHOIER TEHIZ 1 BRDOETFTEZRADK

Wi, MR, Ak, Gk

HRWEPHCE 4% R15

23, BE, Kartagener fif i #f 0 fE ] T 134 5 <
BEEERREDONLE L. "FHEEBEELT
BEEBLUBEICOD > IVDOFRBEEREZH
UISIVEEIEEESES 6 4] (B3 4 B, ik 2 4,
SEHER44. 414, 05%) 2RV,

5 i

(1) WAF L ICHEREF T

1) =7 v YV REEEBIXURAZE (X
1).

WmTe p@Eztk AIMFET V7 3 v A 0. 5BwW/v;
#710 mCi/ml) 2ml % 51/min OEE KR FIC
Vv PAEZE (KK ELR AZT4) %
AonTz7ae yivfbdd/i, z7e vy volT
1T 4. 441. 4 um (mass median aerodynamic
diameter 4- geometric standard deviation) T3
ste. BELLIT e v VREBREBRSES LU
—a—FRASTT7RBEL, BREDTIHER
FWEMTT R 7BAXE. HEEOFRE
ROBEHRILZ, =2—FLK 377 7THIRICEKEL
TeEEL T VAT 2 —Y—hoRREHERIC
EXXN, FNCHETSOCHBEBRBENOE
WHFEOBEEMEZHMB L. /2, FRPOIT e
VOV IRIEN AL EBE T v —THE L.
B CHIE Licalfithd RI BREEAOE
A3#9 2000 counts/second TH D, T DIzDICih
BERUWMABBREERN4DITh-7. BT
BARNCHTE O PR D I % T L.

2) =7 a vk ARK.

HREB TORAN TOMWNILESH L &
Hice A X 5HMNT, MARAZRD XD K&

oeesooc| FRANMER
EFFSURF 1Y~

I7OUAREER
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Za—%4234557
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L. gk i3 mr20ml, 1 nl#s s 500
ml OIFW AT HHE. OB, KIBAHD
W AL DEALE =2 —FF 37 7 7{iEDE
Er7 v R Fa—H—DofGiiiasxEnrd s
ZEicky AL, EHMERN S 500ml @
g E T T SR BYAINSE LD
ICEMIIC TR Lo, /0, TN AilZ fohy
STz 7o VIV AL SAKBAICYD B A
EoCE Lic., BTN« Wi+ L
7o RI SO fEic g8 L ioicz 7oy
NWLARS T IEFBIC RS S KUK ESIHT
Brd: U7z, X oc#I 2 iR oo fixfrhic &
MAKICEL > TEBEAND R 2L L7k

X2 Boiiskss i
mPe oy PRI A JH U 22 transmission scan O {§ 4
b & Tl T U 2 B B A i L7z

7 -Camera

WA Y v F 75 7 4 — 12 & DR -E i EHE O sy el - 15

3) BoERE S H (K2),
LUNIRANE B T 7 v ki T-OP L & Sy

(a)

(b)

B3 ARG EUEINA B EO YL R SRR
(RO

fEES AT L3I i % TH SO fOIE Mt

% (a) D3, AUBINZE BRE TRIFEICRY T2 R

L) Itz ofe SN TH 5. 188, EMRTH

A FEHEER LT transmission scan T & OO T

H5.

transmission scan

T FARME

CRT
)
-/ -/
Control unit CPU

B4 AN 27757 ¢ —ORE £ ORI
W ABIE BICIBAGL & L, gamma camera Z U T64X 640D matrix (T HRIES D S H R LFe
784, transmission scan OBICIZITHIC “nTe OJRHRIEEZ S LRI O Hfk L7



HRIEHICAEHETHD, MBOLBEEHET
22 ERFAAEETH S (X3 (b)), £ THA4
D& 5789 Te PRI E T 7V
Ko E R RETHRHREL, 0
transmission scan Df§ % HEEICHE X 5 Lo
TP 3 AT U 7 BRI & 22 45 i B 3 58
L7c (X2). ShloRsTiz oo EL 2
Fiz K WA BEOMERZE E LAE ROV
(JFRI & UTHE Ueds, EfficBET 24
BEXPRETRAEMCBELMERZHRE L, WE
WHHICEET 5 & X ICRBREDBITITH LD
S AIIcEE L.

4) WBEHE X4).

7 e/ VIR AREBICMEGE L, gamma
camera % T HIBS D S#BIE L. Hricyl
HWomfL, K277 v AED FERRT
ThH 2B EREREOTIMEZHME LT, &
5 —D D FEILNF-Tdh 5 04 fig SR L7
12, 64 X 64D matrix (C T20F 4 1T 8@ KE YT H
BUNEAZTT - 72, 7 OB I3 RE &I BE 2 s L,
6 R H % K24 Hic o8& L 7.

<BER>

<

AV SO/ N LIV 2

SURBHBIRC S H24% 1%

5) SPECT ##.

WA Utz 7 a Ik DWW &I % 3 IRTT
FINC FEAM 9 5 72 I A1 H 0 it 2 Rk R 21
single photon emission computed tomography
(SPECT) %64 X640 matrix € T20F4 (64
), 360°CHxf& L.

6) CEEEREMR A

7 v VA B RIS R R R AL AT L,
fiE& - 1 B2z L.

(2) "7 )T 7 v ADIEE

X 5 (% Pavia 510 D&GE 7 VT 5 2 AD Y
2 —2AKET L bDTH 5. BRI LMEE
T B et g o R e Z R L,
EgREnE®Te OYBENERICESOTH
ELABOEY¥EEEICEE 7 )7 7 22l
MAEEDLLTNDE (EBEOEMFINREICKS
7 )T 7 AR B2 ERIHE
e Th)TLZcETEEDOND. 2L, k=
0.693/T1/s, T1,2(99mTc) =6. 01 (hour)).

HREHER T 258 &L 7ok T 1324
HRILINICiZIZSecEgEREIn s b 5

<@EHRE>

NYPLmiLER (LO)

T7oVIHRA

neHiLER (LO)

———
———
. ——

EsR (hr)

(Modified from a schematic diagram by D.Pavia, Eur J Respir Dis 64 (suppl127): 41-56, 1983)

K5 alfisitgE@s V7T s 2hi
AR O AR 3 B LA B 10 B 2fithE & OREBUNREIIRR 2R L, KR T e 27 Tc 09
BHHEIC RSO THIE Lc RO SO EY FHEREEZRZ LTS, ColhiR, 241RIHO
ANt SR g & & A8 LR, SRHOLMER, SHREEREEZELEICTLET
LEHNOUWHERORERHIZEL (K7 ) 77 v &) ZRLTOVA.
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TRANSAXIAL 41 TRANSAXIAL 45

C d

PLANAR TRANSAXIAL 43
K6 SPECT f (il 9)
IR 2 BT OFiiifR (planar £8) (o) & SPECT fg (a,b,d). kiR T4

FREOWA 3 I —Td =720 SPECT T3 i G O BB & 352580
LS RO HL 280 7=

B7 Ko CT 2500 G 9)

M) N SIS HRIR SO RRSE, AU BRI AT VL A e



P 18_

pL1218 - —F il phE L fc KT A
BRI H MmO TREW?. Lcdi-T
24BN H D4tk & & 3 WA BER O DS
BEBEHLEARTCENTEEID, TN
Z Bk & (alevolar deposition @ ALV) & L
to. Ltchi-> T, KUBWNOILERDRERIIZL
13, B oL ERD» D Ol ERET
LB CETHEDLNEY. TDLDEH]
oL LIl FOREEZEE L.

1) #H&EkESR (Bro/L0, initial bron-
chial deposition ratio) (%) ; W AE & DR HTOD
A fizkz RI 4 (initial whole lung deposition :
1L0) it d 2 &% Rl & (initial bronchial
deposition : Br0, 9734 % LO ;5 ALV 27
U7c®) DR

Wy AL #% DKL F- Dt NEE > id, REAT
BB TIRIEHEETH S (W3 (a)),
SLOBRZH T I3 R Otk IO IER
C A3 (b)) &S, CORMDERT
Bk TEEICEELRF L, PREEDRNT
WENEVEERLF ED 7 )T 7 v ABEL
3. Lol, @%ONEED ST LERE
O 2RITCHIEER LrEoNT, =79 Vv
BN ORIRE SN EETH 5. K6 REE
FHEREMGER 9 icz T a S VIR AR, B
HIBR T 2 HERS H i iEfT Lc SPECT T 5.

BroA0

P, ME, Al Otk

KBRS B24% B1E5

Mo CT (7)) TREGMFE O &R & D
h2RIREDHIRNE, SEXEREELZRD, X
6(c) DBAK 2B BEEORER (pla-
nar ) T P o@E hE L AT - A L
OB E F 2RO, A FiokE L
B —Th -7, L L5, SPECT &
(K6 a, b, d) ick->TH FiliodiXs&E
DOEFEILE EIREHBOLER T EMHART S L
DST & fo. ABIT I3 BR SRR 121 3 TS5
MR ROEFAERD, hIRKEIER LA L
T FAEEIC K D BRI N R EHEE
Tixt. zokSic SPECT g3 EHmicit
EMA AR TRIEETHD, EENIEIEET
H % BrO/L0 L#4 LTS TNEBRAERD
W OWhEMEOHERNE XD NHICTEMT 5 C
EE[HETH S, K8 REBHAEBEIHELS Y
KA T Lz ESICE LTo 1 ¥ & Br0
/L0 0BG E R L2 b DTH %05, l& i3
MEOBERAERDI:., col s Bro/Lo i
SEOEEEEDREEZ N T 285 LE A D
zEbTX5.

1) &R & Brt/Br0, bronchial retention
ratio) (%) ; WMABEBICKEICHE L Rl &
(Br0) icxtd 3 t HifRicKEICERBE LTWS
RI & (Brt) ok,

Iz 0% S PR 2 ke rh o 2 ) B 35 K P R

n=_88
100+ = 20 o2
P < 0.001
— Y= —0.528X+93. 2
50
Y ! ! J T T T T | I N T
0 50 100
FEV1.0% (%)

K8 FEVi..% & BrO/LO & OB
Bk S B G b 1o & DREBIDR AN > v F 75 7 « — BT TRIO FEViL.0%

& BrO/LO & ooBafk. WHIBIBMRZRD 5.
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B L 7o & o 6 T H o Sl R 4 (Br2,
Br0, Br6/Br0) #k®7-. 7t 20 HF TR
Il 2 LCTH 0 Br2/Br0 358707 7
Y AHED D B D h I A [ 0 728G AR B
EENB L TR EEZ NS, ZOWIH2H;
oK EMEOE AL E 7 ) 7 7 » % ihiR
LTl (K13, 16, 19).

3) JAEk R s (TMV @ tracheal mu-
cus velocity) (mm,;min.) ; &{&REE FoOSE K
B (bolus) OB B, I o2 $EE2HOTEH
L.

1) W ABREIEHIRE i 2 IR R L TiRE
L TR7AERRE L OKE M (bolus) o Bk
29 oI [T HEERZ L, —ERM%
DI ) (pixel ) oS g 2 K L2 (A
pixel =6. 25 mm), {H L, bolus 25 /¥ X
DEEMI O b DR E L, #fT L bolus (3
SRS R SRS L 7.

i) bolus ZHEHCHEA SNTWWEARICEK
103 T &2 158 Lofhisks £R-MO histo-
gram Z3ke, —ERREZEO ©— 7 DR ES

59 min

WAREY v F 75 7 14 =1L DRI 5HE O A 12k - 19 -

Sl 2 il Le (K1), 7S BT o N #
|2 gamma camera O pixel DAL E & oHs L, i
il & e flig DR EEL 400 mm ThH 3.

4) HERBRE  REREGHBEEOMTHR
EZIT- 1. 2D, IGO0 2 B O kol
ELTEDHDBER, THMBEL OEGIC
(3 Student @ « BEA MO THEZELKL L,
DTEBELISOERICRED trE E LT
Cochran-Cox k@ s1T - 72,

157 ' (k2)

REE BB X OB RO EREZ L L
%, 2EMORAEIC DO TERNS.
. A 2R (BFESHEE 16, S
W 2 #1).
(1) REEGE, 315, Bt (X112, XK13).
12 13 ARG w) MM & & (nitial), BucH R
D 2 R H D% (2h), BEEk ] R R O 6 HNpR
Hofk 6h) x5 XU24RIHOLESR (24h) T
% 3. Br0/1.0 (342. 8% T #HI L% 1812 %72
St LT ns, Pl SRR D

64 min

K9 TMV o i & # (1)
R OB L (bolus) OMBSHITS BIREZ iR L CHEBEEZ L, —EHBROBEIELE (pixel £

P S PRI 253 HE (TMV : tracheal mucus velocity) 4R 7z,

Z D EA TR IEG59~6447 0

5 7pIT bolus ASx IS xx FTHELTHO, ZOBEFEEED S ZRH L7,



M, MR, AL, O ARKMERIFLE  H2ak 15

#2 A
En ] 0% %t Br0/LO Br2/8Br0 Br6/Br0 bolus mean TMV
¥ *) ) % - (mm/min.)

[. TS HIRR BT HERE
1). BrO/L0 < 47.9 % (REEXIBBELD mean + SD)

- [EXILARAE -
1 0 41.1 68.0 49.8 3 2.2
2 4 60. 8 43.9 0% -
7 4 42. 8 70.6 39.3 0% -
- UsAMAMSERZX- 00T
12 5 47. 7 82.3 60.5 5 58
- KartagenerfiE{ZB% - .
22 0 39.9 69. 8 51,2 4 10. 7
23 0 44.9 70.8 411 0% -
Mean 2.2 43.7 70. 4 47.6 2.0 6.2

SO x 2.4 + 3.0 * 6.9 + 79 =+ 23 4.3

2). Br0/L0 = 47.9 X (RRExIEZB¥D mean + SD)

- [VESTILRAE -
3 0 55.8 60.0 29.6 3 0
4 3 49.1 48.1 30.9 6 1.9
5 6 53.3 63.3 44.6 1 1.6
6 0 69.0 58.5 28.8 Ox -
8 0 51.7 87.6 48.7 1 0
3 0 48.2 12.2 43.1 Ox -
10 0 51.2 75.9 40.9 1 1.4
N 0 55. 8 81.0 36.5 3 5.7
- UEFAMAHMSERR -
13 2 52.0 72.2 45.2 0% -
14 8 68. 2 64. 4 43.6 1 -
15 0 74.1 74.9 29.5 4 2.1
8 0 12.7 78. 4 41.3 0% -
20 0 57.1 81.3 44.8 0% -
Mean 1.5 58.3 70.7 39.0 1.5 2.7

SO x 2.7 + 9.3 *11.0 * 71 1.9 % 30

I. o%%EIRTPTAERY

- U AMAHRSEIR -

16 10 51.5 76.1 50. 1 6 1.4

17 34 75. 2 3.4 183 5 0

19 45 62.5 824 3.5 1 0

- KertagerersE®® -

21 90 44.4 70.1 5.7 2 0
Mean 59.8  58.4 66.3 3.7 35 0.4
SO £25.2  £13.4  *205 141 +23 0.7

II. fge&xtiBes

Mean 0 41,5 587 4.8 36 6.7
SD +64 £96 91 £18 20

+ FDEA 2 BERN M IRIR P (CERAEE L 7o 3
x* TWAEHEI L8 Bbolus & &%\l
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WA S~ F 75 7 4 — 12 K DR R S GE O RO T 21

10 TMV o ] o #: (2)-1
SR O RUE IR (bolus) ASUBEITHEA T < WBBAICIZ,  <UBIKBLO A8 Lol & 2o

RI 4 x b 752027z,

CNTS
3200
/64 min
/nglﬂ
1600

0 200 400
(mm)

X11 TMV ol (2)-2
BISZBELAE S & — BRI S 10 & =k
7T LB ORBEO £ 2 F 277 LT ERS
bEBTELICED, ZHEHRD RI 80— 7 DRALA
BT/ % . CDIRAEEEED> S TMV AR,

LT REBFELSAE LT JE7 YT
7 v A g (K13) (EREHHIBR M T & I 7S
RI BojEda 2L, 21 B O & EE
(Br2 Br0) (362. 6% £ T L, "WEHEHIBRE % ik

B L 72 B D4 SR 4 (Br6/Br0) (340. 2% 1
ETFLTWR., F#, TMV (3 7.6+1. 2mm,
min. TH - 7253, bolus & L TIRIEZ ST
HPAROLGEHE DO & b7,

(2) S8 CHsRREB, 615%, Pk

—HEF11— (13414, 15, [¥16)

G0, MEPE (10~25ml 1) & LFE L, 1K
REETRIW RO LA BRI L, BN gy
g (X14) T eith MBI R IR L tram
line Z 7z, Br0, LO fifiiZ 55. 8% % 15 LY
P &% (X5, initial) T3 ki il Y AR 3R 0 5@ B ok
%5 (hot spot) & ¥ E DL £ B A2 XD 1
I 2 iR kA 2 BT, Az VT I
v 2 iR (1416) DOYRILIEFICELHTH -
fo. 2EsREIH OB (K15, 2h) bRk & B
(initial) @ hot spot D3EIT HH/INL 2D AT
Br2/Br0 [381. 0% & & TH - 7. L L, B
W IR AR % > 6 KEEIH (6 h) DR TIE,
R EO B A A Bro/Br0 1336.5% T & -
fo. Fio, TMV JlEicE 2478 bolus #5133 i
o9, TMV (25 7-1.0mm min. T#H -



PUE, 8, A, ik

ENBEIHC S 24 % B LYy

;24hf

Bd12 WAK TILE ROEZ L ()
RFRFREBIC b & I USEF SNBSS B 1.

iinitial
6 h

Brt/Br(
100

%

S50

% 1 2

(hr)

3 Sz ) 75 o2ghig (R EE)

IR FC bIFHFEIC RI BORD%ED 1.

7z,

(3) UFAMPLAIKE X KB,
—ERI3—(X17, 18, 19)
REmk, MEEE (S0ml/H) 23K E L, BEEEE:

BICT A influenzae ¥ U7z, B XERE

H (M7 T, Wilifio@kk &t b

O tram line, #$IRE B L O/ NRIRFE AR D 2.

625, FIPE.

R4 KMXREE GEF1D)
TR ICRR 3 & tram line A ZH D fC.

Br0/L0 (352. 0% % 1< LATHTL A % (K18, ini-
tial) T3 A& & KIS IS L,

7 PIHI T 1235 1378 hot spot JERK AR D72, ¥
2 R e M AERD T, JEs )77 v
Z R (K19) OWELIIMRD TN TH - 7.
2B o/ (K18, 2h) IFEFILOEA & FH
BRic P &% (initial) EsR & 21018 <, Br2/
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Linitial

6h

WA v F 75 7 ¢ — 12 RS R R T DR OO w0 1Y il PR -

"

| 24h

K15 AR -FILEBRORERYAA L GBIl
IR R 0D 2 B0 % (2h) (3 A %O (initial) & #4700 EE LA (hot spot) & ity
HOMWFW L E L UIch, EEHIREERR% O 6 B H 0 (6h) TRIFHHLEE MDD ZRD .

Brt/ Br0
100 P~
%

Ser

ee 1 2
(hr)
M6 %uE 7 Y75 » i GE#I
JEENZEEo TS R GO RUD 2R 1.
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Evaluation of the Tracheobronchial Clearance in Patients with Chronic
Bronchial Infections by an Integrated System using Radioactive

Aerosol Inhalation Scintigraphy
Y. Matsui, R. Amitani, H. Itoh*, F. Kuze

Department of Infection & Inflammation, First Clintc of Medicine,
Chest Disease Research Institute, Kyoto University,

* Department of Radiology & Nuclear Medicine, Kyoto University Hospital, Kyoto, Japan

It is widely accepted that the impairment of tracheobronchial clearance (TBC) are closely
related to the development and the progression of chronic bronchial infections.

We investigated TBC in patients with chronic bronchal infections (bronchiectasis ; 11 cases,
diffuse panbronchiolitis; 9 cases and primary ciliary dyskinesia ; 3 cases) and also in 6 healthy
subjects by a radioactive aerosol (¥*®Tc-human serum albumin, 4. 4+1. 4 um in diameter) inha-
lation scintigraphy with cough control in order to elucidate the relationships between impaired
TBC and chronic bronchial infections. All subjects were not current smokers.

After 4-minutes inhalation of radioactive aerosols (tidal volume : 500 ml X 20/min.), radioactivi-
ties in whole right lung were measured every 20 seconds for 2 hours serially and then measured
at the time of 6 and 24 hours after inhalation. Immediately after the serial recording for 2
hours, single photon emission computed tomography (SPECT) was performed to assess the
deposition pattern of radioactive aerosols. During the first 2 hours, alj the subjects were instruc-
ted to avoid coughing as much as possible to evaluate the mucociliary clearance without cough
effect. And then the subjects were allowed to cough between 2 and 24 hours after inhalation.
All radiation counts were corrected for background radiation and physical decay of %mTc. Be-
cause it is considered that the deposited aerosols are eliminated much more slowly in alveoli
(biological half life : several months) than in airways (biological half life : several hours), the
radioactivity remaining at the time of 24 hours was defined as alveolar deposition (ALV). Initial
bronchial deposition (Br0) was defined as initial whole lung deposition (L0) minus ALV. We
evaluated the TBC with following parameters ;
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1) Br0/1.0 (%) : ratio of initial bronchial deposition to initial lung (bronchial and alveolar) de-
position

2) Br2/Br0(%), Br6/Br0(%) : bronchial retention ratio ; the ratio of bronchial deposition at the
time of 2 and 6 hours after inhalation to initial bronchial deposition,
respectively.

3) TMV (mm/min.) : tracheal mucus velocity (rate of shift of radioactive bolus on tracheal mu-
cosa), which was measured during the period of first 2 hours under prohibi-
tion of cough.

The patients (23 cases) were divided into two groups with regards to cough control for
the first two hours of the scintigraphy : cough-controlled group (19 cases) and cough-uncontrolled
group (4 cases). The cough-controlled group was subdivided into two subgroups (group A and
group B) according to Br0/L0 : group A <47.9% (mean+SD of Br0/LO0 in healthy control)<
group B. More proximal aerosol deposition was demonstrated in group B and cough-uncontrolled
group by SPECT. Br2/Br0 was significantly elevated in group A (p<90.05) and group B (p<
0. 05) despite more proximal aerosol deposition, and also seemed to be elevated in cough-uncon-
trolled group, compared to healthy control. Br6/Br0 was, however, almost equal among all di-
sease groups and healthy control, which suggested that cough played an important role in elimi-
nating airway fluid in chronic bronchial infections and that the impaired mucociliary clearance
might be partially compensated by the cough effect. TMV was significantly slower in disease
groups (14 patients) than in healthy control. In the rest (9 patients) of the patients, any boli for
the measurement of TMV were not detected on tracheal mucosa during the serial imaging for
the first 2 hours, which also suggested the remarkable impairment of the mucociliary clearance.

We concluded that mucociliary clearance was impaired in patients with chronic bronchial
infections and cough played very important roles in compensation of the impaired mucociliary
clearance. We also concluded that our integrated system was very useful for evaluating the

mucociliary clearance and the cough effect separately.



