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Pulmonary Ventilation Studies of Asthmatic Children with Kr-81m
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Kryptom-81 m gas was eluted from the ¥Rb—8mKr generator by using compressed air or oxygen
as an eluting ageni. The continuous inhalation of mixed gas of ®'®Kr and air or oxygen with the use
of a scintillation camera produced a pulmonary image of which density was proportional to regional
ventilation. Because of short half life of *=mKr (13 seconds), exhaled gas was not necessary to be
trapped by the charcoal filter, and the several pulmonary views of a patient could readily be available
in a short period of time. The great advantage of ®'™Kr generator was found in use for the studies of
small children who were not usually cooperative to medical examination. Thirty seven patients with
bronchial asthma of any state were so far studied. Their ages ranged [from 3 to 15 years old.
Studies revealed the definite ventilation defects in scans of patients with asthmatic attack. Re-scans
right after the use of bronchodilators showed marked improvement of the ventilation defects. Exercise-
induced asthma (EIA) was easily identified by the #'mKr ventilation study. After premedications for
EIA with disodium cromoglicate, the next exercises produced less or no ventilation defects, and the
preventivee- effect could be individually examined. The *=Kr ventilation study was also used for
estimating the patient’s sensitivity to provokative substances of bronchial asthrma. House dust was
continuously inhaled with ®#Kr gas by patients. The threshold dose of house dust of disclosing
ventilation defects in scans was definitely less than that of provokating the symptom of asthmatic attack.
The sensitive *'=Kr ventilation study could be another provokative test which induces no clinical

symptoms.



500—(34)

EL&IC

SmRr (REENBR OREE S ATH D, W
4. TR D YRb AL L LCo =% v—& YA
FARL L DEGRHD B ELHCTHARELE L
THEHERS, “Rb-¥"Kr =% v — 4%, Yano
BT XA EE VR ORAE o BRAFIR 2 B
Thizob, FOMERE & LT Yano BPi2rb
oA 4= v J5H & ffe. £ LT Jones
5%, Mayron 5%, Colombetti B k%= %
V— 2O R AT Fazio 5Y, Goris B X
> CHiRERR A ~ D B2y o Fl L2 *%Loi’
Witsto, BAGHAERA Y7 4 2w 7 AHD A
L7z #Kr (p, 2n) ¥Rb KIS X % SIRb-“mKr o
=5 U— 2V T ilio S BEREY &
’N‘E DEAET MG EIEFNCIT, R EERE BT o

C—RRCii AT W NREED B b HERY
B HEREEEAE L hco T, ™K DK
ri*).bu.ﬂhj_\;a)-—-fn LT e+ s,
FHik &R

B A AL UCPEFEIER % 9, BEFELE
fazeg oA v % 10mCi @ "mKr 5 v—ZIiT
Bt LoD h, KT o — ZRODGIT AT &
AT =K @!ﬁs%ﬁ}ur’-hx‘n L ORE N AuBA
@B, vERrv—amnbvAZ ¥ TORIXL.0
mm NREOE=—AF o —7EHTED, Hir
WD ARIT AT TH B, UL~ A 7 DFH
LARICFOEFEHEE, FYra -7 410K
HOWSEFIEEH Ly, IBAIS14E12 A i %
BtE Uowiihcit s i ofcdicfgFZ v A% w7
Wishh, W &~ OIE R ERE O 3EREE
A5 o B LT, HM524:5 AL
JEfEZeG R LTw5%. fekz o "Kr O
Hizhic- Tk, ~71LDR %
S LUTE Y A E ojbtélx'a’d?:f:x, b5 A A v
)Eiﬁ@fﬂ}ilﬁ)'ﬁﬂ"fl %5 EHED WA & PivTu
59, ZeSi 1R 0.5 X L, BostREREE] R
v b o T K OB ERC—ETHBH T L
xRS LT\ 5.

LIy v Frv—va v AT = a—2
) 7 v <4l PHO/GAMMA 1<% r), {5 == %

HHNALNT o TR

\(

Tk ph-

HAE S e sl H39% BH 5

N —FEITE A2 Y 2 — X %2l T 190keV O
Y= R AF - RO DY A vy CRIE
1E7es

KT CRIE O A B BT 5 58 &
L, 200,000% ¥ v + O ok 3 5. @

1 L DOTELT 240D 6 1 R E Lie, RO A
t = DTSR, e AR O 4 Bk Rk
T %. RIECE U T ¥mTe-MAA 12 X % i fu 3 A
F v VLU Lichy, Zhicid Y™K o B E i
W AT 3~BmCi # Irzl LTk, Bk
..... B Mmke ¢ 190kev & PmTc 0140KeV #

iz nc & THRBHFED A 24— O

©nTe-MAA

SECOND

oo
EXERCISE

Fig. 1 Reproducibility of *'™Kr ventilation scans

EXERCISE

was examined with a normal subject. There
were no significant changes in distribution even
after exercise, Only the first **™Tc-MAA per-
fusion scan was necessary to have a comparable
data with the first ventilation scan. The second
and third **mTc-MAA scans were used for posit-

ioning.
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Fig. 2 *mKr ventilation and **™Tc-MAA perfusion scans of a patient with bronchial asthma in asym-

ptomatic period showed matched ventilation and perfusion defects.
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Fig. 3 ®®Kr scans performed during asthmatic
attack showed definite ventilation defects. The

POSTERIOR

third ventilation scans after bronchodilator adm-
inistration presented the partially ventilated lung
tissue in a large defect of the right upper lobe.
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Fig. 4 Exercise-induced asthma was identified by
#imKr ventilation scans. Premedication of dis-

odium cromoglicate (DSCG) produced no vent-
ilation defect after exercise, and the preventive
effect of DSCG was objectively proved.
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Fig.5 A patient received the second exercise
test 5 months after the first one.
ilation defects in the second test were not obs-
erved at the identical areas with the first one,
they were likely to take place in both middle

Though vent-

lung fields.
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I'ig. 6 Partient’s sensitivity to provokative substa-
nce of bronchial asthma was estimated by inh-
aling it with *'™Kr gas. The threshold dose of
substance of disclosing ventilation defects was
much less than that of provokating clinical
symptoms of asthmatic attack.
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