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Eg SPECT (single photon emission computed tomography) % FEIR S5 B 0 [H{§ 27 ORI B RE S il
TIEAT 3 0EMR L LT, WERKEGROER 20 LIERAMZEH L. M7y v baE
FAW<ERIz X Y SPECT Hif & BEEEH T HE T 20 EREHEMRAG LRI L. BRAICEALTIZO6
HOREARIBOTHIEZELESE T, i SPECT HigoZEbE T2 LN TERL, I ERE
PEZHEH Lz L 2 5 BEesyE S E L #88 (r=0.91) 2R L7z, SPECT [ZIPRIBERICHIT 5 K& LMif
BREEOEZEREMT L D CERTFELESRTHERATH BT LAVFRE M.

L xC®Ic

SPECT (single photon emission computed to-
mography) o fifi i J&8 i1z, BEO VY F ST A
(7T F—A A=) LR, FTVFTAY =7
(AT RD) onfiz EEOMER L L THRELS
ZFEERELTHWAEY. £/ RI o4 fi% voxel
TEIERT 5 T EAFEET, JRPFTHRE D ARITIC
BhAnkFkichsbo tfiffsh s, fifleER
JE~D A% FlE+hiE, SPECT iz X b MR

B KR E & W EREIC BT o LR TE B,

% 7z SPECT ffififfE o> 25K 3 fiidL & R o T
SERBL, EEEDHESCHEOMRE LIEY T
s-vERLEEEERS. L LAadb, i
fifi, O KL, B, KB E&F v~ BRI
BLTARE—REEBAVBRA TV S 2d, i
SPECT E{R0 EBM T BERILT LLAEST
<, MRBERICHT EERCALRES L
BEZXRWD,

* BERBREEFHMAREEE
bl = M wEESE
Zf I EESAI0H
Bz e TH6H
BRI | ROCEHIE X5 IRET 35 (2 160)
BERERFEFMARFHUE

ABF%E Tk SPECT % MEHR R B0 2 MRk
DM ISHT 3 e O EBRRN L LT,
77 v hA L BEEEICE VT SPECT HHRE
BOEEHE & RI o i HEEOHELITo 7.
77 v hAERTE, EEicLELiEabh?
THERZE O #ins%, fiti SPECT Eff & FHEOHE
FBILRIETHEBERI L. sBFEETIER
HRERLRENBEARICL > THAE 2 £
S¥l. ZOBEO N0 BEELLARELEZ
SPECT iz X W sk, ~U T AFREICE o TR
DR EO B & R L .

IL WREFE

HWEEICRE R, »oO0MREOBEERE L
BEREO R WER B 6 AR HRE Lic. BN
ROER, BE, FEZRELLbICKICELE
(Table 2).

77y bat LTHAEIZES 20 mm O fgEE &,
PNERIC EE 90mm, FH& 70mm o LEx AL,
SR 210 mm T A I 4 2 Tz il (B 3,820
cmd) 2 LR & hE 77y VRGEER (SR
250 mm, & & 170 mm) # {EpR L 7= (Fig. 1). HagE
LD K TREZ L7, BfiPNi: 7 2= (bran) &
22 By iz 99mTe 7k (%9 7108 Bq, #J 7% 107 Bq)
Mz E<KBRILE. sz aKk0&icX vk
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BEY Zzhn2h 0.34, 0.42, 0.50, 0.58 g/cm3 L %%
ILEHT-.

e <3 9Te-HSA (ANILiE 7 73 v) =
TRrYARAICE Y E &% S 2. 9nTc-HSA
VIR % 3.7xX10° Bq/8 m/ (I FAfL L, BHFE K77
A % — (DeVilbiss 65) Z VT =7 v Y 2{ER
Liz. =7 e WERKRANCERBLETHA Ay 2
WTSHRKRELHE, BMLL Lo RICETHE
TS HRBARE L. Fr~h 25 1 EEEI0
4T SPECT ¥ — 2 0 IR&E# {7, ZhZxR
L. RWT, 562 LoEE L EARER
28 (Emerson 33-CRE) # W T, JAEAFmic
—10cmH:20, & 5121k —20 cmH:0 OFHFHIEE
(CNP: continuous negative pressure) iz, *
NZhOART SPECT ¥ — 2 0 X T -7z,
#1053 D IREE D 2, X ICIERHEKIG E (PEEP:
positive end-expiratory pressure) Z zh i +10
cmH20, +15cmH::0 £ L T, Rk T—%
INEEIT o7z,

77 v b AERLEFFOFE LT v A
J (K% GCA-90B) % fhiih % Huls& LT 360° [A]
B & # SPECT ¥ — ¥ # [N4E L 7= (K% GMS
55U). URdESfd 1 1 [@#E 10 43F, v 7 v AEE
6°, IdE~hY v 7 = 128X 128 [, =R VX —
RIME 140 keV£20% L L, =V 2 —F#HE=F N
¥F—PRARMEZAWE. T r=i 250
1% 28cm & L 7=. SPECT & FHHERIT filt-
ered backprojection % T 7 1+ ) # & L T Shepp-
Logan I3 {, L < {% Chesler #19 % Fiwiz. %7z
HHEBRAC L 2EESLEIA 372, EHif
FHEROBBICEAST2IRT 74 VFICEE R
A—P v T & {Tol. 77 v AERTIIEHER
HEIZE LT Table 1 127 L7 A, B,Co 3 &HT
SPECT W {4 o H/H Z Rt L7, £ RIVAHIER
TFhirot., BEFITIEZ 7 v b AEROER
iz# 3T, Shepp-Logan &7 ¢ A &Ik 2 HHE
REEZHAY, EBHEEERO Z»oRiaEL LT
3X3pRLA—=Y 7R RV (G4 B).

RI 434258513, SPECT FHRE RO EKE
BWTHEERICX Y RS2 RE L THEZED,

26 % 10 & (1989)

INEZAZAOREMIEZ LITMEL TRk k.
77 P AERTREEZELSEHEICZ-T
Bl ENAERE L E L, W E TME
EWMIC B 5 BAFHRED 3096 & LT i
BRERDE. TRFhOMRIZOWTH A Ol
KEMTRD I HABAEREZ, R—&RHT TR
HEAERYTR & & (FRO) L3t L7z, FRC 3BT
AIZEERA~Y 7 2H/FEICL VRO .
BRI TG L ERREETR L. PEEOHE
ZW$h b paired t-test # Vv, IR 590 Kl
rHEEEbY L L.

IL. g #K

1. 272 FLEBRORKK

Figure 2 3 fiti 7 7 v~ + & @ SPECT {4 %,
Table 1 {25707 A, B, C » 3 & THMK L
LbOTH B FhEFROROHTE LI SPECT
Efx, Tiofiicizcomgo BiXERmL k.
A, B, C 05T IER L BEgEIER, #EEk
BT S h, EROR B EN D KiE, HES
BINU7. AZE iz RI o S AEHERD S 2
LEEME Lz, ioBEREToOIY L bD
ML ENYOEE LI, 3HEHMTHDL »RE
RN oI,

SPECT FHERREf4:% Table 1 o 3 &ihTIER
LT, iz 7ot sofEERE FZRER L Tk
L7 (Fig. 3, £X). BfEx EWAER & HEH»
LSUELSED L, FHEBRE T £109 12EHE
WML, BREBAES 0% IR R L ED
SPECT [ {4 T, EHREERICL-TELLR
R—rRO7—F77 7 bERETEHALZEERRN
CEAE. —HBREN 109, ki x 5 & SPECT
EiGETHIRI AT b S 2R o, ERFEHER
G0 ZRTE, BABEKRS WA Bk Gt
A) 0F N, EREML—T5HIEIE» o1
FE BLSEEUER L BT sMELZRD
=, ZFOMEE 4% b 43% Th -7z (Fig. 3
ARD). %72, Fig. 3 o 3L HB CHEGEZE
BRLEb0Th 5N, FRIIEECHET 5 MEE
OFEIMOFEREM (A, O TLED BT,
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KA E T MO BT h > 7. M

Bq & 7x107 Bq

SPECT image

Chest phantom and SPECT images of phantom

Fig. 1
lungs.

Table 1

Three types of image processing tested

iZ/RL7.

&

Pre reconstructlon

smoothing (pixels)

Convolution filter

Post-reconstruction

smoothing (plxels)

M FEAE AR THRERN L EE
2. REETORK
Figure 4 | 1 {7 (¢t % AH) T
RO ERARMES 7 > b D30%OEOH
HTRLIZLDTH Z
gTHy,

i & A0 i % e
T& 5. CNP 2k
[EH Tl

A~ i L 7.
BEOBEF T,
% & —20cmH:20 »
[F#kic LT PEEP 2 X %
PEEP £ £ C it BERM5 M 72 o C s
K EFT bbbl b NICRHiF~E LKL, &
52 PEEP Tix CNP L&y,
+15 cmH 20 o jijf
[l U < %% AH i2k W\,
L PEEP +15cmH20 o SPECT jiij 4 %
5 IEICZE % SPECT E[R— 4 WrlE i < ok PR

BRER D21 R7 7 v b AN RSHRER 7 < 108

& LR OBEROZEL i L .
B hoie.
* CNP |= & % Jif
5. X a b bixrhENRE]
c (¥ SPECT #iiirifi 4
D fili v AR RS 5 )~ % 7 il
CNP &7k & fitidi
— 10 cmH 20 @ & {5 A% F ]
{5 > RIS ALIE LT e,

fiti b 28 > %24k & Fig. 5

+10cmH20 »
L TEBDE NI

CNP —20 cmH:0
Jifi 43 %

A B C f & Mk L7z (Fig. 6). PEEP (235 T g #i
ORI S i, Zofho [t <3
el R s CNP & PEEP & i iz i i F & flF~0 g%
Chesler Shepp- Shepp- . o ]
Logan Logan Ro7c. FRRE <, BEFRIS M~ o fifif & o
T ORIMIEENT < £ T Ol 2B 7.
3% ND ND

ND: Not done

R EhO %t5ic > T SPECT i o 7=

Fig. 2

SPECT images and the activity profiles with three dimensional display in the
three experimental conditions listed on Table 1 (A, B, C).
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(%)
+10f

% Error in Volume

P

B/ a0

5 3% a0 25
(%)
Threshold

Fig. 3 Percent error in the estimation of phantom volume according to the threshold
level. The left graph shows difference in the three conditions of Table 1 (A, B, C),
and the right shows difference in the phantom lung density. O—O: 0.34 g/cm?,
AN 042 g/lem3, @---@: 0.50 g/cm3, M—M : 0.58 g/cm3.

— Control
------- CNP —10cmH20
—— CNP —20cmH,0

Fig. 4 Lung contours of a healthy subject on CNP
(continuous negative pressure), a: anterior

views, b: lateral views, and c: transverse
SPECT images.

it &% 574 & Table 2 1R L. 2 TOHEKET
CNP & PEEP O W§h D ARIZEWT b kLR
RREIREC ML, EHECELT
CNP A7 T it Az, MBHE E» S —10
cmH20 & & —20 cmH:0 B0~ & ARE I
HHlL T L 72. —J5 PEEP A TR X BED
SEHME » & +10 cmH20 # o fE ~ i3 80 (p<
0.05) %k L7zb DD, +10cmH20 B2 5 +15

= Control
...... PEEP +10cmH,0
—— PEEP +15cmH,0

Fig. 5 Lung contours of a healthy subject on PEEP
(positive end-expiratory pressure), a: anterior
views, b: lateral views, and c: transverse
SPECT images.

cmH20 FE~IHFELELEZRE L1 o0,

Table 3 izzhZh o IFHRTHIE L FRC 0
%R L. FRC 28w T 3, CNP A&k
D BRI AR FE 8N % 38 » 7z. PEEP &0
FRC 3 3 I T HBIDHZTh - 13 il o
AR L FEROMER 25~ L 7. %8, CNP &%,
PEEP A0 24ic 35T [l # & FRC i
% E w2 (=091, n=24, y=0.86+0.91x,
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PEEP +15cmH20

Control

CNP —20cmH.0

Fig. 6 Lung SPECT images of four transverse slices in a healthy subject with control,

on CNP of

p<0.001). F7-fififikAF X FRC [Tl ~EHYT
071/ @fizsxL7. %7, CNP Lt PEEP ##f
T 1 ERSBRCAERELAELERD Y, ZoFHE
AR S, *HRBE : 0.67+0.21 7, CNP —10
cmH20 ¥ : 0.62+0.151, —20 cmH20 £ : 0.60-+
0.16 I, PEEP +10 cmH20 £ : 0.65+0.18 [, +15
ecmH20 #f : 0.794£0.27 [ T -7

Iv. £ %

AWFZETIZ 7 7 > b & ZF i SPECT Jifk
DERBREMCOVWTRET L, ZhZhOLRMHT
fifidiw 50 2 2 O TR AR 2 Bl Lc. & 3R
BHEROBERENSEMLE L L THEKNICAHSRS
Chesler #1 7 + L # % &N L 7. wHiaLEE L LT

—20 cmH 20, and on PEEP of 15 cmH20.

55 DAL=V VI ETFY, FHHERIC X 3 H#F
FRAMEIR D 723 3 < 3 o HALEE % fin % 7z (Table 1,
G A). Wic, HBEM % AT 5 Ko it 75 % B
BRiC T 257, BRI OFE OB WRItE 3R
RU (R, &4 B, C), FERHE RO HEZIT-
7. Bl Cirra—C o 7280 b0 2
Wl LTHRY i, zhoo3&fficky
FHRSRRER & L Cit Fig. 2 IR L BBENE S
AL, L2 LEBEETRLE L) ICHEERTO
HHCELTRHELLEEEZRDE»r 2. ZZ
T, BRRHITEPMEGEE LTBERAWE.
AHFZE CRWIHIEZ T o7, Z0HH
&, () I EEE TR nz &, (2) BIR
fEZ LM ERP RS cCoERELHET S
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Table 2 Changes of lung tissue volume by SPECT on continuous negative pressure
(CNP) and positive end-expiratory pressure (PEEP)

CNP PEEP
Case Age Height Weight  Baseline
(years) (cm) (kg) ) —10cmH20 —20cmH20 +10cmH20 415 cmH:0

) 0] 0] )
YY 27 165 57 2.96 3.50 4.14 3.16 2.99
AH 25 162 62 2.60 3.21 3.94 2.95 3.31
HA 25 169 61 3.24 3.51 3.79 3.69 3.80
HF 27 173 58 4.06 4.83 5.35 4.75 4.87
HN 26 171 67 2.62 3.13 3.45 3.12 3.14
YH 24 170 70 3.07 3.80 4.56 4.38 4.69
mean  25.7 168.3 62.5 3.09 3.67** 4.20%*.t 3.68* 3.80*
SD 1.2 4.1 5.1 0.54 0.62 0.67 0.74 0.81

* 1 ‘Va]ues are significantly different from the baseline (*: p<0.05, **: p<0.001), and from the CNP

—10 cmH 20 value (*: p<0.005) by paired t-test.

Table 3 Changes of FRC on continuous negative pressure (CNP) and
positive end-expiratory pressure (PEEP)

CNP PEEP
Case Baseline
) —10 cmH20 —20 cmH 20 +10 cmH:0 +15 cmH20

) () 0 0]
YY 2.26 3.26 3.98
AH 1.97 2.35 3.01 3.14 2.84
HA 2.52 2.99 342
HF 3.24 4.15 4.77
HN 2.07 2.77 3.35 2.52 2.36
YH 2.17 291 3.83 3.11 3.92
mean 2.37 3.07* 3.73*%.t 2.92 3.04
SD 0.47 0.61 0.62 0.35 0.80

*.1 Values are significantly diﬂ'ekem from the baseline (*:

(t: p<0.001) by paired t-test.

o179 BARFE TR 20 RIBREHR L Lk s
olezk, BETHS.

SPECT iz X 3 [BAROEH i, SWEH»
LIEBROWIMEREL, TOEMEEAERTHE
H+sHER—KHTDH 5. 3hic, BEAD
RI 7y v b 2BFE Y v b THRLUTHES
BMeRos 17 b EbLH DN, Mok d s

AN RIDFNBAE—LEBZLDIZIEFEL TV,

a2 BFPER & LTI MR & MEESY
Lib o, WENHETSHSZ L1 LBEOR
HE2Zv. LrLEEETE, () BT 2R

p<0.001), and from the CNP —_lO cmH:20 valu:;

BMOKEE, BBA O RIS, Nvrr70v
FORIER EAKRMOBERE» Y TR, QX
vRARAT L ay x—x ofEE SPECT ¥—#
OISR, 74 Va2 OfEE, FERERO 2 L—
Py EPIEBBEO A — KR Y 7 MZEoTH
BREMERET Lo LELZLRS.

fek o RBAEEL O BETFROMWD, B
EnIEHIEES, EEFRY CHT 20 THS.
IR BE OB T H v <RI D vz & A
b, kD FEE DO E EFHTE 3 2ELAH
Thsd. E-MMEEESNIC L B4 T, SPECT
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Lk Y EOBRERRMED H 5 MHRAHE» RS &
NEZPLHALILTEV. BKFED 7 7~ b LAER
Tk, ThooMBERACELBO VR ETT-
DB THDH, MMiRARO BHEEEZ &
KEDBHZ LIIREETHLZ LEHERTE. L
MDLBEBRS 77 v bs HAEOREN £107% L
Eo & %1z, SPECT [Eith 2 b el % =7
MEPAEETHEZ LBTRBENZ. ZOKD
fiofer ZE L, EkE L TREAICEY
WAL ELhsREEZ BT, MERAEHEOH
ENDLIBEFRETHD LEXE.

% Z CEERFCE L T b RIS EENICED
7. +hibblitio SPECT BiRERY AT, ¥
BEMEFTRIC—HT 5 LEX DN IBEZED
fz. MERBERI T b00%L LIS, *
NZEhOXNRCRG BRI L[, Thi
B L LU A A BN L. LrLZnk
5 BFMEH S LB LR ST, LD kR
REIH ETRBEEEL TROLHEETH
D, FECHEL TRBRARD 5. EOMMERAR
LEOBRE—KTIhEIAHTHY, FEiCkD
AR AR 2 HERO I fE E L TIR A D Z L 3R
HEThs LB, 2K LR—EECRIEZ—
EEThiE, EEERRL R nERE AL
T3 LEX., & THRPE TRRE—IMRICHEL
DEAMEML, £OBROMBBAEOELEH
D& LT Bkt Lz,

—%, MBEr TSt TLAMOMERER
Disir otz BRKREICE K OfRBREENCE
LEfES. MKEIBEE KB THY, MR
fiAER S CEEBE LS. KPFETZ77 v FA
ERTRER LB oBGR» O BBE L 5%
BOHRKRE LI, FitRARAEEICHE L g
ERMOFEI Vb o LRI L. BEET
FAMCE Y IREE NS Eicw, MBER
BT LS. 2oL S LIEBERL
FRC o Bz X < ffich, EBHEBE oW TY
BREEE~OHBIDPEVWLE X,

fe%EicB iy 5 BTk, Figs. 4 &S ITR L
739, CNP L PEEP ic L 2 D ER &

SPECT Eg CHiHH T2 L BT & 2. SHICHH
AR oW TS CNP & PEEP TAMELE
BB O HE % Fl—EE it L. MAHEEM
DL LT, CNP T AR 12 Tkl
AR LBESMb 5. EERE K
BIBENEESY, FROEBHESIITIZ L
NTE3., 2o CNP CRONH « 3%
ORI, FCHEENEZREL L OHEREDK
FTe&idz itk THELKL. Elz0MERH
BErZEHThs Lhb, CNP o ARRIC K
FHLT, —10cmH20 # L —20cmH:0 £ & TH
EEERGCEN L LB X T,

—%, ABFFE TRz PEEP i3 KHICSL T2
PELTHHT 255 THok. ZDRBHIEHIC
B L CHBRE L, MR L MBI O R & - 3R
NGRS EEICEBMER Lz LH#EL
7219, = ofER, PEEP GRS ML TR
<, FHBOPRIRAGIC X v B & TUCHIE~ b Hfias
HBLELD LEXE. ThZOBFEOEVDR
®, PEEP +10cmH:20 # oL +15 cmH20
BoEg: CEAWMRICHHI LcEN Lok
EBxlz, EbI2Th b OO R#EZ FRC
D& EFEBL, MEBABORNBZZY THS
T EERE L.

kAR T T FRC b~ 0.71 | B %
R LT, o ERE, (1) N mRE =g sk
BT b OITHIBRR S 12 & D 2K LS 0 kR I
X 2K L, (2) SPECT ¥ — # s 0 ZHBE,
S AEBIMS L2 bR 5. 2K 0K
HBAEOBEMLLT, Staub 7 A Y B D
“EHAN” CHBERMNITg & LW, ko
FE L MR E 2 BRI BRSO MRATE
1 0.7~0.8 1 LR S h 3. —F, ABFgET CNP
% L < ix PEEP Afifh o —[E# K& » EHE I
0.60~0.79 1 <, Z® 5 b ¥ D FRED iR
LLTEAShEE»P3ARHATHS. ZREBRW
BB X U—ERKRE O —HS A AECE E
hazihbExsl, FRC %D 0711
LADEWEEEZ LS. LaL, FiERas
ERO DBEE RREDI0% LERICED THH
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Lz t®Ex5L, MEO—HKEIRBVLOL
EZxil.

ABFFE T EE ISV CHEROER & H#
BRI LE. 2h b0 HEr FRBEBOR
RPICIGRAT 2z L 2Ex DL, HRELDRE
LT, () filiRERECK T 5 FERDE
B, Q MY R, bl zrrSLE
W BAREEEE, G EhRA L o RFTAH,
Q) Y 2, =7 eV ERAVE RERES
FOKEREETME 2ExbiFohs. Bk
FETRI AL ORELEREYICEITT s L
BLFLAES TRV, FETRBEAHL ER
{t+372 T, SPECT E# & ff ¢ THREN
AHETHHZ LD, MEBEBEBOZLLREY
BT 28tk LTHERTH S LELE.
72 LBEE AT, MAA L LS 7 ayad
b TAB—ICHF Loz v 2R+
HTHBH. ZhbEBRICK T 3 ERAEREE D
BELYICALTE, %77 v P2 EREED,
ELIRMEET I LD EE R

V. #& W

SPECT (2 X % JfilEi & > FF AR & MR AR
HicBALT, 77 v b A LBEEENREL
THEBHRM LT, 77> PAERTEHE
Hok»oBEiRER, EERFEEBREEGZICX
DL, HERHMEL LTIRIRELEELS, LAR
HRCEDHEL» - /EERD 5 2 L THER
IVWHEBEY B LA TEL. ERBRITH
b5 fEE R LIRS B ERA R o HEER EIC
ERD ol BEH TIZ CNP } L < ik PEEP
XY R E 2 Bbs¥icBgic, SPECT itk b
MEROEL & LTHIHT 52 Z L BR[EETH D,

¥R AREOEL e ERILT BT LR TE .

26 % 10 5 (1989)

SPECT i3 MERR 389K BB 12 1T 5 TREER LS IR HE D
AT LM RIBE T s o LN TEB LEX .

IR ARIO BEIIH 28 B HEIREBES RS,
5 28 E HABEFSREITTHE L.
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Summary

Exploration on the Reconstruction of Lung Image and the Estimation
of Lung Tissue Volume by Single Photon Emission
Computed Tomography (SPECT)

Minoru KANAZAWA*, Yukio SUzZUKI*, Seitaro FujisHIMA*, Tetsuro YOKOYAMA¥*,
Koichi OGawa**, Atsushi KuBo** and Shozo HASHIMOTO**

* Department of Medicine, ** Department of Radiology,
School of Medicine, Keio University, Tokyo

We studied the use of single photon emission
computed tomography (SPECT) for evaluating
lung image and measuring lung tissue volume, in
a lung phantom and healthy volunteers. Three
conditions of image processing were tested using
the phantom, and found out a backprojection
method with using a Shepp-Logan filter and a
pre-reconstruction smoothing of 3 x 3 pixels to be
suited. A lung tissue volume was estimated from
the summation of voxels in the region where the
SPECT value was greater than an arbitrary thresh-
old level. We changed phantom lung density from
0.34 g/cm3 to 0.58 g/cm3, but there was no sig-
nificant effect in the estimated volume by the
density change. Changes in the lung SPECT
images and lung tissue volumes in healthy sub-

jects were studied, after changing the lung volume
by applying either continuous negative body-
surface pressure (CNP) to the thorax or positive
end-expiratory pressure (PEEP). Difference of the
lung expansion in the two methods was visualized
by the SPECT images. The lung tissue volumes
obtained by SPECT were correlated with the
functional residual capacity by Helium dilution
method (r=0.91, p<0.001). We concluded that
lung SPECT could be used clinically to display the
distribution of a tracer radio-isotope in the lungs
and also used to estimate the lung tissue volume.

Key words: Single photon emission computed
tomography (SPECT), Lung tissue volume, Con-
tinuous negative pressure, Positive end-expiratory
pressure, Radionuclide lung imaging.
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