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PULMONARY　VENTILATION　STUDY　WITH　KRYPTON－

8MM［－D工STRIBUTION　OF　THE　GAS　IN　VAR工OUS

工NHALATION．　SPEEDS一
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　　工n七rapulmonary　dis七ribu七ion　of　bo：Li　of

Kr－81m　gas　in　various　inhala七ion　speeds

was　s七udied　in　5　normal　volun七eers，　and　an

ability　of　slow　and　fas七　inhala七ion　speeds

七〇de七ec七uneven　dis七ribu七ion　of　ven七ila．一

七ion　was　tested　in　26　pa七ien七s　wi七h　chronic

Obstruc七ive　pulmonary　diseases．

Me七hod；　　Kr－81m　gas　inhaled　by　七he　fo：Llow－

ing　七hree　techniques，

（1）　　Several　deep　rebrea七hing　（dis七ribution

of　ac七ivi七y　in七his　phase　was　assumed　a8

1ung　volume（1」V）　）．

（2）　　Slow　and　（3）　fas七　bolus　inhala七ion　of

10ml　of　the　gas　from　resional　volume　t

fo1：Lovved　by　air，　七〇　七〇七a1’1ung　capaci七y．

Dis七ribu七ion　of　the　ac七ivi七y　was　measured

for　10　日ec．　of　breath－holding　a七　七〇七al

lung　capacity．　The　ra七io　of　coun七s　of

bolus　inhala七ion　for　LV　（bolus／1」V）　was

calcula七ed　and　compared　between　slow　and

fas七　bolus　inhalation　by　mini　cornputor

（Scinti　paque　200）．　　The　value　of　bolus／

1」V　is　smal：Ler　as　七he　defec七s　are　larger．

Resul七s；　　工n　no　rmal　subjects，　inhaled　Kr－

81m　gas　distribu七es　in　upPer　lung　fields，

wi七h　increasing　inhala七ion　speed．　　In

pa七ien七8　wi七h　COPD，　abnomalities　were

demons七rated　in　all　of　26　pa七ien七s　（100％）

by　fas七　inhala七ion　七echnique，　whils七　21

（81％）　by

七ec㎞ique

lation　in

七echnique
七ha七　fas七

recommended

more　sensitively．

slow　七echnique．　Fas七　1nhala七ion

detec七ed　42　areas　of　hypoven七i－

26　pa七ien七s，　whils七　slow

32　areas．　　This　result　suggests

inhala七ion　technique　was

　　七〇　de七eC七　UneVen　Ven七ila七iOn
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　　We　have　previous　ly　reported　the　on－1ine

cornputereided　regional　pulmonary　functional　studies．

Present　studies　are　devoted　to　the　three　compartment

analysis　of　the　washout　curve　in　normal　and　PSS．

　　The　washout　curve　in　upright　sitting　position

could　be　analyzed　into　three　comPartment，　name　ly

well　ventilated　compartment，　poorly　ventilated

compartment　and　background．　Of　which，　the　forme　r

two　were　analized　as　indices　for　the　lmg　functions．

Well　ventilated　compartment　for　the　whole　lung　in

patients　with　PSS，　as　compared　with　that　in　normal

subjects，　showed　a　significant　increase　in　both

slope（P〈0．05）　and　proportion　of　volume　as　detemined

by　the　percentage　of　initial　height（P〈0．001〕．

　　On　the　other　hand，　poorly　ventilated　compartment

showed　no　significant　difference　in　slope　and　a

significant　decrease　in　the　proportion　of　volume．

（P《0．001）　　In　the　comparative　analysis　of　regional

washout　curves　for　upPer　and　lower　lung　region　in

normal　subj　ects，　well　ventilated　compartment　showed

a　significant　increase　in　the　slope〔P＜0．02）　and　the

proportion　of　volurne〔P〈0．02〕　for　the　lower　lung

region，　while，　poorly　ventilated　co叩partment　showed

no　significant　difference　in　slope　and　significant

decrease　in　the　proportion　of　volume　for　the　lower

lung　region．　The　same　analysis　in　patients　with　PSS

showed　no　s　ignificant　difference　between　upper　and

lower　lmg　regions　in　both　co呵）artments．

　　These　results　will　indicate　the　following　Patho－

physiology　in　patients　with　PSS　that　decreased

distensibility　due　to　fibrosis　decrease　the　gravity－

dependent　variation　in　alveolar　dimens　ion　and

minimi　ze　the　difference　in　both　compartments　for

upper　and　lower　lung　fields．　　In　addition，　decrease

in　TLC　and　relative　increase　in　tidal　volume　will

increase　the　proportion　of　the　volume　of　well

ventilated　compartment，　so　that　the　washout　will　be

acceralated　in　comparison　to　normal　subj　ects・
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