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and　that　most，　but　not　all，　of　these　abnormalities

are　probably　related　to　aortitis　syndrome　per　se

and　llot　to　pulmonary　tuberculosis．

Changes　in　Perfusion　and　Ventilation　Following

　　　　　　　　　　　　　　　　　Bronchography
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　　Lung　scans　of　perfusion　and　ventilation　befbre

and　after　bronchography　were　obtained　ill　pa．

tients　with　various　lung　diseases　and　arterial

blood　gases　including　pH，　Pco2，　Po2　and　bicar－

bonate　were　also　measured．　Activity　of　the　right

and　left　lungs　was　estimated　with　the　help　of　a

digital　colnputer．

　　In　eight　patients，　perfUsion　studies　were　per．

f（）rmed　with　the　intravenous　irjection　of　200　to

300y，Ci　1311．MAA　and　arterial　blood　gases　were

measured　belbre　and　after　bronchography．

　　After　bronchography，　in　all　patients　perfUsion

on　the　side　on　which　the　bronchogram　had　been

carried　out　was　reduced．

　　Just　after　bronchography　Po2　was　reduced　but

pH，　Pco2　and　bicarbonate　were　unchanged．

After　two　hours　Po2　returned　to　normal　leveL

　　Two　patients　had　perfUsion　studies　and　arterial

blood　gas　measurements　bef（）re　and　after　bron－

chial　catheterization　and　anesthesia．　Significant

changes　were　mt　observed　in　perfUsion　an（I

arterial　blood　gases．

　　Three　patients｝）ad　perfusion　and　ventilation

studies　bef（）re　and　after　bronchography．　Ven－

tilation　studies　were　perfbrmed　with　the　inhala－

tion　of　3　to　5　mCi　99mTc－albumin．

　　The　distribution　of　perfUsion　and　ventilation

was　both　affected　by　bronchography，　but　we　were

unable　to　demonstrate　any　relationship　between

the　reduction　in　perfUsion　and　the　reduction　in．

ventilation．

　　Although　the　mechanism　responsible　fbr　the

developmellt　of　perfUsion　defects　fb110wing　bron－

chography　has　not　been　conclusively　established，

it　seems　that　bronchial　obstruction　produces　local

vasoconstriction　by　a　decrease　in　regional　alveolar

Oxygen　COncentratlon・
　　Another　possibility　is　that　irritation　by　con－．

traSt　material　CauseS　a　reHex　vasOCOnStriCtiOn．

Regional　Pulmonary　Function　Studies　with　i　33Xe
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　　Regional　pulmonary　function　studies　were　per－

f（）rmed　during　normal　breathing　at　rest　with　a

scintillation　camera　placed　on　the　back　of　a　sitting

subject．

　　Procedure　of　a　single　breath　of　5－10mc　Xe

gas　and　washout　in　the　open　circuit　was　performed

in　ventilation　studies　（breath・hold　10　seconds）．

In　the　perfUsion　studies，　intravenous　injection　o「

5mc　Xe　dissolved　in　saline　and　equilibrat輌o皿

procedure　in　the　closed　circuit　was　perfbrmed

（breath－hold　I　5　seconds）・

　　In　both　ventilation　and　perfUsion　studies，　each、
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lung　was　divided　into　3　regions（upper，　middle，

lower）．　In　ventilation　studies，　peak　heights　after

a　single　breath　obtained　for　each　region　are

thought　to　represent　regional　ventilation．　Region－

al　ventilation（V）were　calculated　from　the　values

of　minute　ventilation　volume　obtained　by　spiro．

metry　technique　and　the　regional　percentage　of

ventilation　volume．　In　the　same　way，　perfusion

peaks　f（）r　pulmonary　blood　flow　obtained　f（）r　each

region　represented　regional　perfusion（Q）which

were　calculated　from　the　cardiac　output　obtained

by　99mTc－Albumin　technique　and　regional　per－

centage　of　blood　flow．

　　In　this　way，　regional　v／Q　could　be　obtained

but　this　method　has　some　problems　because

breath－holding　is　unphysiologic　and　it　is　doubtfUI

that　peak　heights　after　ihalation　represented　the

regiOnal　ventilatiOn．

　　Therefbre，　regional　washout　curves　which　have

many　inf（）rmations　about　ventilation　were　an－

alized　using　compartment　analysis　technique．

The　compartment　model　of　the　lung　consists　of

six　compartments　which　have　the　pulmonary

functions　and　a　dead　space　compartment．　Re－

gional　ventilation　per　unit　volume（rate　constant

Ki）were　obtained　by　fitting　method　using　an

analogue　computer．　Several　experiments　were

performed　on　the　compartment　model　：The　effect

of　Ki　on　the　washout　curves　in　region　i　and　the

other　regions．　The　effects　of　initial　concentration

and　volume　of　dead　space　on　each　regional　wash－

out　curve，　etc．

Measurement　of　Pulmonary　Blood　Flow　and　Mean　Transit

　　　　　　　　　　　Time　by　using　Radiopharmaceutica1
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　　The　radioactive　99mTc－albumin　method　for　the

measurement　of　cardiac　output　and　the　trans－

pulmonary　blood　volume　and　the　transpulmonary

mean　transit　time　was　used．

　　The　experiments　were　carried　out　in　six　patients

with　cardiac　and／or　pulmonary　diseases　and　in

three　subjects　without　any　disorders　of　heart　and

Ilung．

　　With　the　patient　in　the　supine（or　sitting）

position　the　detecting　head　of　a　scintillation

camera　was　placed　close　over　the　heart．　Data
＾were　recorded　on　magnetic　tape　for　computer

－evaluation　at　various　intervals　after　rapid　inj　ec－

tion　of　4mCi　of　99mTc－albumin　into　an　an－

tecubital　vein．　A　magnetic　tape　controller

transfered　data　from　the　memory　system　onto

the　magnetic　tape．

　　By　using　time－lapse　curves　concerned　with

radioactive　counts　from　areas　of　interest　of　the

pulmonary　artery　and　the　left　ventricle　and／or

the　left　atrium，　peak　to　peak　times　and　mean

transit　times　calculated　by　decomvolution　method

were　measured．

　　Cardiac　output　was　measured　by　the　Stewart－

Hamilton　method　with　monoexponential　ex．
trapolation　of　the　downslopes．

　　In　three　out　ofsix　cases　whose　peak　to　peak

times　and　mean　transit　times　were　simultaneously

measured，　the　two　values　were　almost　equa1．

Although　the　measurement　of　peak　to　peak　times

is　simple　and　convenient，　the　caution　must　be

needed　against　experimental　errors．

　　Each　lung　was　divided　into　three　areas　such　as

the　upper，　the　middle　and　the　lower　one．　Lung

transport　functions　（distributions　of　circulatory

transit　times　across　each　area　of　the　lung）were

obtained　from　lung－input　and　lung．out　dilution

curves　using　a　lumped．parameter　model　and
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