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Evaluation of the Blood Flow in Lung Disease with Color Doppler Flow Imaging

Takeshi Arita, Takeshi Fujita, Shigeru Yoneshiro,
Mihoko Matsui, Takafumi Kaneko, Tsuneo Matsumoto,
Rikuo Tanaka, Taishi Nakada and Takashi Nakanishi

Department of Radiology, Yamaguchi University School of Medicine
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Blood flow within the lesions was evaluated in 6 patients of lung cancer and in 4 patients with
pulmonary tuberculosis with color doppler flow imaging. Three differest signal types were noted :
pulsatile signal was detected in all patients with lung cancer and in 2 patients with pulmonary
tuberculosis. continuous signal was only detected in 3 patients with lung cancer. triphasic signal
was detected in 4 patients with pulmonary tuberculosis and in 2 patients with lung cancer. It was
seemed to be that triphasic signal was blood flow signal in peripheral vessel of pulmonary vein
and color doppler flow imaging was useful for evaluation of blood flow patters in lung disease.
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JRELHRE IR S Nz, B, SHERL 7
FEBIOHICIE CT HidHE» Bt b 2 5ERIZ 2 %
nTwZw, FHLEZAF—-Fy 778EBIIEES
SSA-260 AT, HHAHEMTIZ3.75MHz » 2
YRy FATO-, k7T u—~ i E
L7z, FET S5t &4T9 D2 F oy 751
DY TN TRA > o EEEFEEIE 1 mm
& L7, AERMIEIREET- 72,
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Iz 6 SEBY, HliAsEL 4 5E B DRTLEPER D i ik
Ba WA ¥y 7 7% HWTRFT 5 &, pul
satile signal, continuous signal, triphasic sig-
nal » 3 2NF A 7OME 7 LB En
(Table 2). pulsatile signal & continuous sig-
nal if, §CICHESINTVWHIMFES 7 F L Th
Y, L LA5mEFaiz, B2 mEsic e &
NEZh5 28N 7 (S, Dik) i
EICEDC 1B NS 740 (AK) L DEK

Table 1 Patients analysis table

Case No. Age / Sex Size (mm) Histology and Diagnosis
Lung cancer
1 67 /M 50x45x40 Squamous cell carcinoma
2 79/M 70x45x50 L.arge cell carcinoma
3 57/M 70x70x60 Squamous cell carcinoma
4 78/M 60x50x60 Squamous cell carcinoma
5 76/F 25x20x30 Adenocarcinoma
6 73/M 70x60x60 Sqguamous cell carcinoma
Benign disease
7 68/F 40x40x30 Pulmonary tuberculosis
8 49/ M 30x25x40 Pulmonary tuberculosis
9 78/ M 45x20x40 FPulmonary tuberculosis
10 50/M 30x20x20 Fulmonary tuberculosis
Table 2 US signal type distribution in patients
Case No. Pulsatile signal Continuous signal Triphasic signal
Lung cancer
1 O O X
2 O O X
3 O o X
4 O X X
5 O X @)
6 O X @]
Beni_?nity - % o ']?hree different
8 O X e signal types
9 X ® O were detected.
10 X X O O : detected
X not detect-
ed
(50) AAREREE Ho3% #9595
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Fig. 1 Triphasic signal was detected in the lesion and consisted of S wave,
D wave and A wave using pulsed doppler technique.

ANz MMM # B L, triphasic sig-
nal & L7z (Fig. 1). —#Bi i3 A B o Hs H 254
R 7; biphasic signal & 78 57z,

Casel, 2ixv¥ 1 d Pancoast EMERE# 2 L
7HERITTH Y, CTATRY S L BRI
@B NFz, VA Ry 77T Tt pulsatile sig-
nal & continuous signal |3 & H & L2 25, tri-
phasic signal 38} T& %4 - 72 (Table 2,
Fig. 2(8), (B, Fig. 3).

CaseJlFEXRLEETHY, CTHHRS LIZHE
T WA B b N SR D IR B AR e &
7z, ZOEEBID M 7 AT RS I B
ANz, FEHBIRERI R S L IEE 3 E
S & WP R bz, Z ORI, D
HIC FAAHEAT S AU 3 NEIE o 38 & i
Iz EED & iz, PRl i3 RIS 0 A0 H HERR
17z, triphasicsignal [Z#H T& %A -7z (Table
2, Fig. 48, ®B), (©). Case4 iz 2\ T & pul-
satile signal & A &z (Fig. 50, (B).
Case 5 [F IR DEER TH D, LMK %L % A0
L Twv 72, BEEPERIC 1E pulsatile signal & & &
|z triphasic signal 4 H & #1172 (Table 2,
Fig. 6(a), (B), Case6 iz F EEBOEMN TH
N, JEZEPERIZ pulsatile signal & triphsic sig-

FHE5E9 A2 H

nal ZReih &z, BRER L, 5N, BHZEMER %
7t EDEPEATREE & L7245, contrast enhanced
CT, Gd-DTPA enhanced MRI 7 & tFic T 2 i
FHEIZ BT MEHE & RZEUE & O WHEZ #k%
I3 TE%d -7 (Table 2, Fig. 70, ®), ©),
Jikic, 4RERL R SERC BT tri-
phasic signal Z &t L 72, Case 7 I3l o i
PlTH BH%, KZENERC triphasic signal 79 H
Sz (Fig. 8@, ®).

Fig. 2(&) Contrdst enhan«ved cT showed the
tumor with invasion to the chest wall.
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(B) Pulsatile signal was detected in the lesion.
Fig. 2 (Case 1)
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Fig. 3 (Case 2) Continuous signal was detected in the lesion.

(52) HAERSE $53% H9%5
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(A) contrast enhanced CT showed a massive (B) Bronchial arteriography showed neovascularity in
tumor with marginal contrast enhancement. margin of the turmor.
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(C} Continuous signal was de-
tected in margin of the lesion.
Fig. 4 (Case 3)

Fig. 5 (Case 4)

(A) Contrast enhanced CT showed
slight contrast enhancement of the
tumor,

ERCS5E9 A 25 A (53)
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Fig. 5 (Case 4) (B) Pulsatile signal was detected in the lesion.

Fig. 6 (Case 5)

(a) Contrast enhanced CT sho-
wed thickening of the pleura
and homogenous contrast en-
hancement of the tumor.

(B) Triphasic signal
was detected in the
lesion.

(54) AAERSW® #5386 H95
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(B) Gd-DTPA enhanced MRI showed inhomogenous contrast enhancement of the lesion.

(©) Triphasic signal was detected in the lesion.
Fig. 7 (Case 6)

FRSFE9 A 25 H (55)
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(A) Triphasic signal was detected in the lesion of pulmonary tuberculosis.

(B) CT scan showed no calcification.
Fig. 8 (Case 7)
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Taylor &3V, BHEEENICIZ2>DREYL 5
2Ry 7 7WBERT ZMBHSEFET B L 28
&L Tv 3, 12103 pulsatile signal Th 5, =
@ signal |3 high-impedance vessel & D #&HE
22D THY, D% H arteriovenous shunt-
ing ICEBEL TR EHEL TS, E5iI2d )
1 D1% continuous signal T# 5, Z @ signal |
low-impedance vessel X N #&EE b nTh
D, ZOMBEITIIREINTE A ETFEST, —F

DRI A0z L 1) B E 117 vascular space
ThHrZLEREL TS, 2L T, Ligm2-o
DGR 7 VD ERE, B, RIEE, gL
KROLNZEREL T3, L L 220
EDOWTOHEF L v, iEEBEERES AW
BET 284, WERBEOZEDHICH TR
EUuBZ SN, SEOFR2DERD L G iz,

B~ DEE D b 5 IEH, BiEiTL (€L MaE
CEEL Ty 2 ERIC BT, WENTBO M
TFHNERBEWAY T F v 7 7% BT R
BHICHRITE L, IO RREEREEIC BV
TLRETH B, Taylor H0HEN L 5 1Tk
DRI BT L, HENEIC pulsatile sig-
nal & continuous signal ##H L&, L L,
Z b o signal FEREFEIRRICERAFT S
D, B B IIIEBIIRR Z DA O HIWTIE T E
ElBbniz, 72720 Case3icBW TR A EZH)
MRIEEIRATINTE Y, EEATR & DX RS
2 b, BHE MK 7 F i S E L ERR T
TH 5 EetES SV, T4 b1, continuous sig-
nal I¥ 5UE 3 B Ik K A8 44 B 2k @ low-impedance
vessel, Frd M IcRK T 5 signal Th b L#2
5N B, pulsatile signal IZ DWW Tl EEZH)
IRi& % LB &A% A-V shunt 75588 5 119, H
12 R IEHE ) .3 signal #4861 L Ty 2 WTHEME
HrrEZLNE, F72, SMFExDERL 720

AARERSE 65346 M5
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Fig. 9 Pulmonary venous flow was assessed by transesophageal echocardio-

graphy and consisted of S wave (S, wave and S, wave), D wave and A wave.

R ENIC A & L7z pulsatile signal A58
HEIEE & RIFROBFIC TEL TWBDh, HbHWn
V3B AU B IR & 72 12 ENAR AR O S 7
FLEBREL TV ED»ARHTH B, 414, LF
AT R & O HRET S EE L Bz, 4H3Kk
2 O O TRHER e Z L 1%, Bl 2 fEB, Bl
Fat% 4 FEB DR ZEIERIC B v T triphasic signal
PRIBENLZZ L TH B, I triphasic signal
13, GIEICIED T 2 1M o) signal & 08
b B 1o signal 2 LK E LT
5, ZOL)MEEREZE2TIMNMERE L
THigIRDE 2 s, Mi#EikicBT 2 Ky 77
ERogENL, BEEshEra— - Fy 778
FRHWTUTONTW Y, il L 2 &9, Hik
BRI R E D Sk, D¥, A¥o3
DICHFHEN, SWIFEHIZS, ¥, S, WicHHE
ENTws (Fig. 9)., S#, DEIZLHBICHKRAT
bsignal ThH N, ABEIBEREIREC LY OB
b A A signal TH B, 4 REIFex Al IR
WEBIZ BTl L 872 i T & & b e TEEDL
LTwa, fiEskd DEE S T B HfiEIR 0 55
Kk, WsIRPEEIIC BV CoRFETH D, FHY
fififglR ML R I D W T O LD e 1280, FEE
B Z LIZE 2 vdy, MFEFROREL L Nz
zolmEL Y, 4E#E L7 triphasic  sig-

FRSHEIH25H

(57)

nal 283 2 MPEI, AR 0 7T 0 7T RE
WA HBEEFEZTE, LEHEZ EOFEL
FAWiuZ L VAR R TE 5 X Bbis H44
DRBTHBH, L, WENIZRD 6T tri-
phasic signal ¥ ANl ifR 0 TR TH 5 LK
ET B L, HENEBIC BT AR
JUTTIREFL T2 EH2 b, WENEDR
HefER ) 5 2005 L BRE W & Bbhz, F72,
fifi#s e B @ 3~ CI2 triphasic signal 294k &
i, il 6 FEF D ) £ 2 fiEf] ) A triphasic  sig-
nal BRI E N2 Z L IZREOEHN DI 2561
BBRIR W 22 HLdH, JEBD A7 { 40k
BEEZ bz, GRIOF2 DEEIFZED®B
B A T— Fy 73 owTOE—R_TH,
FVMEEORE® ERE Lz, EfEZELRT
R L 72w,

i
g 6 fEfl, HitkEAS 4 SEfIIC R L CRFEm L D
FiA 77— Fy 7782 UREN O
BEEE AT L7z, 26 DfERNS, RS RS
BT 50, Hio—iz B v CidinEE~ 0 EigH
ZHOLNBHRETH), WTFHNOFEFICBEWTY
WENTO MR RIIBEW A T— F oy 7 T78%
AT Tait,

=
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ZDFER, 1) HZEMNEIZ 13 pulsatile  signal,
continuous signal, triphasic signal ¢ 3 fE¥H7
FEhrtihTX 72, 2) pulsatile signal 2 fififE4s5E
) & fififE Rz 2 SEPIIC 386 & M7z, 3) continuous
signal [X s 3B D A GE D b Ltz 4) tri-
phasic signal |3 fili#&#% 4= 5E Bl & fifide 2 £ B 1 52
O b, KSR B O RS 5 &5
Z bz,
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