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— Pa=PA

~<+— Pv=PA

Qv
a b

Fig. 1 Three zone model of lung to explain distri-
bution of blood flow. PA=Alveolar pressure,
Pa=arterial pressure, Pv=venous pressure and

Q/V=blood flow per unit lung volume.

zone |

PA>Pa>Pv

Pa>PA>Ppy

zone 1] OQS)DQ
OROUDHD

BERGTe e
OOggO Pa>Py>PA

pulmonary capillary bed

Fig. 2 Three zone model of lung. Zone I, pressure is
low and the capillaries have collapsed. Zone
11, arterial pressure exceeds alveolar pressure,
but alveolar pressure exceeds venous pressure.
The Starling resistor effect governs flow.
Zone III, At the base of the lung venous
pressure exceeds alveolar pressure. The collap-
sible vessels are held open.
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THROPFENICEZ D, UEkE RCT 3
IZAW3S. RCT &#lix bench type CIMBAGLIZ T
iz, 7o —h 25 CREOKEE IZIFEER
Bk LTOE D& L 103057 — & 24D
5. RCT oJIEICETHREMIEIN1245T, 20
Mz ER 2 H Lz Tc-99m-MAA DO4FIZZEL L
BNELBZTILO20ZXEWY, EHEIX 64%64
O matrix T, —ERDAKZE|Z6X6mm TH5.
F—# X PDP11/60 2 t'a—¥ — I —FERF X
b, RRMIEZ LIMEEOFHER S ZITRY,
R IC EHEETE G > IR R EWEHRE B .
EHE G R OMMAIE, o EhO0EEH
IZ% o7z 4pixel DEFHE LY, HEHEERPE
LFBXHizlLiE.

Fig.3a 237 v H—H A5 TEH B L7 Rl 4
FOEEGRT, /7 73ERD 2 AKBEOEES

L ApeX =
]

Fig. 3 Distribution of Tc-99m-MAA. a) anterior view
before processing and b) frontal section.

mMoOMEMiERDbL, =2 2—F —FHiERL
D LNPTHB. Fig.3b I RCT i XL »TH
btz RI A HOWEE T, BEAERY Y Offif
Wi (QIV) ZRLTWS. a TEAMAITIZIEH
FABPLTWBDIZHL, b TEHLIEHSTY

a=PA N
- . o
| ant ¥ e
i .
P AL Pv-PA :
i s
. base—s . « N\ post « v ’
| —— 1 ® " 1 1 1
0 ) 100 0 50 100
Qv Qv

c

Fig. 4 Distribution of blood flow in patient 1. a) frontal section, b) relation ship te-
tween flow and distance from base and c) distribution of blood flow along an-
teroposterior line. Note almost a uniform distribution in this direction. AL=

Angle of Louis.
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Table 1 Summary of clinical applications of the method
Patients Sex Age Disease 4Q/4D Pa Pv Pa-Pv
1 M 24 normal 2.95 5.1 —=3.0 8.1
2 M 61 emphysema 1.39 1.0 —6.3 7.3
3 F 56 angina 3.33 4.4 —8.7 10.1
4 M 37 normal 2.08 4.8 —6.9 11.7
5 M 40 normal 1.98 3.0 —-9.0 12.0
6 F 43 hyperthyroid 3.13 6.6 —24 9.0
7 F 56 CM, HF 2.89 _ >3.0
8 F 58 MS, HF 2.16 —_— >6.6 —
9 F 32 PPH 2.31 e >6.0 _
10 M 57 COPD —_— _ e _
4Q/4D: Increase in blood flow per centimeter.

Pa: Q=0 interception measured from angle of Louis, (cmH-0).

Pv: Inflection point of Q and D relation from the angle of Louis.

CM: Cardio myopathy, HF: heart failure, MS: mitral stenosis, PPH : primary pulmonary
hypertension, COPD: chronic obstructive pulmonary disease.

S 7R EN > T3, Fig. 4a Kb i1 Fig. 3
DBEOEEESE SN RI 4z R LD
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Q/V=0 ® A3 L Fig. 4b LD 2 >0EK D7
METOIRRE% 1 pixel DEX% 0.6cm & LT,
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Fig. 4 A1, ZhZEh 5.1lecm & —3.0cm T
»olo. WEDOHFHFRZET, Budinger D319 20
XV n v FDEWTFHiE TIERI0%, B b
By iz e ERERE TI3I40% Tdh -7z, Fig. 4c
REORIEHED QV 4R Lz b DT, B
BHANCHIREI B0 E LTV 3HENRDNS.

IV. #RLESVICER

BFHONDBEICEREZITY, VA 2 (AL)
PRAL LML ESRIREL 77 7 X )k
Table 1 {77 L 7-. Patients 1, 3,6,7,8,9, 10 ®
T A OIFEAL Y Y O s (Q/V) %,
Fig. 4 XY 10 £ CIEHFITR Lz, EFELMMmE
Sk TEEEZLND B DX 10 45 6 4 (pa-
tients1 XY 6) TZD 5 b D 3 it emphysema,
angina Jz O\ hyperthyroid # & A TwWiz. %D 4
Blh DA 2 B R ORFE MR MUEE 1 lic >

apex —|

0 50 | 100
Qv
Fig. 5 Distribution of blood flow in patient 3.
apex—e| Pa=PA
s—\.\
AL— \m‘
'\‘\ Pv=PA
‘.
RN
base—e . « * "
0 50 . 100
Qv

Fig. 6 Distribution of blood flow in patient 6 with
hyperthyroid.
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WX Fig. 7,8, 9, IR INTWE L O IZ, H
SANCHIRD 6 Fl L3RIz -TRY Zhbd 3flic
2DWTi Pa, Pv OEIIHEE TE2h o 7. K&
@ COPD | ¢ix Fig. 10 IR 6N 3 X 5 7l
iz — 7 #F o e Gz, EEHlICBVTIE,

zone 111 (281} 5 B R & % Y O MLt D1 1
= AQ/AD (% 2.48+0.77 TLRA T O L EAE
DHEER (AQ/AV=2.4520.39) L DEICHEZEMN
72 (p<0.02) 7, 8, 9 7l Cixfifitx, IEH EED zone
I OREEIZH B LEBEZXZ TS Lo Thb
L MELE TiE, £MifFicbiz) Pa>Pv>PA
LEzZ2oN%. EHFID Pa, Pv ORI FNFE

apex=—s ® .

AL —

base=—s .

0 50 . 100
aIv

Fig. 7 Distribution of blood flow in patient 7 with
cardiomyopathy and heart failure.

apex—e e L
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base—e . e
0o 50 . 100
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Fig. 8 Distribution of blood flow in patient 8 with
mitral stenosis and heart failure.

apex—{ ~ ° . .
AL ==
base == R .
0 50 100
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Fig. 9 Distribution of blood flow in patient 9 with
primary pulmonary hypertension.

apex—|*%,
AL— C
L] ° *
base—e| .
.. 1 1 1 1
0 50 . 100
Qv
Fig. 10 Distribution of blood flow in patient 10 with
COPD.

4154193 cm H20 & —5.55+2.48 cm H20 T,
Pa—Pv 3 9.70-1.91 cm H20 T -7z. Butler
L Paley® Ol gh 7 —F v EAVTRHIE LT
— & T, Pa Rt Pa—Pv[EiX 6.9 cm H20 &
11.3 cm HaO TAREIDFHEA DT —# LT Hh
KREWLOOTEREEDRA 2E Bz Ahiug,
BRETAREEIELNZEEZEZXLLNLS.
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EHE, ThERWMBIRE, MERIREOHEE
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Summary

Distribution of The Pulmonary Blood Flow Measured by ECT

Hisatoshi MAEDA, Harumi IToH, Yoshiro Topo, Yasushi IsHil,
Takao Mukal, Kotaro MINATO, Toru Funta and Kanji TORIZUKA

Department of Radiology and Nuclear Medicine, Kyoto University Hospital,
Kawaramachi, Sakyo-ku, 606 Kyoto

Distributions of pulmonary blood flow per
unit lung volume were observed by using the
combination of Tc-99m-MAA and radionuclide
CT. Administration of Tc-99m-MAA to the
patients were performed in sitting position. Ten
patients were studied with this method. In nine
patients, the blood flow distribution was greater
in the direction of the gravity, namely, more
blood flow in the lower than the upper lung
region. In six patients were demonstrated the
relation between blood flow and the vertical
distance described by West et al. Thus, it was
possible to evaluate the arterial and venous

pressures of the lung with the estimated pressure
of 4.154+1.93 cmH20 and —5.55+2.48 cmH20 in
relation to the angle of Louis. The agreement was
reasonably well with that reported by Butler and
Paley. Three patients had pulmonary hypertension
with the distribution of monotonous increase, of
which slope was similar to that of zone III in
other six patients. The last patient with COPD
had quite different distribution from other nine
patients.

Key words: Pulmonary blood flow, Tc-99m-
MAA, Radionuclide computed tomography, Pul-
monary capillary pressure
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