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N f

Select first time interval, Tly; set elapsed
time, t4=0; connect mouthpiece assembly to
monitor and set pflag=1

_—206

208 — "

Prepare indicator dye solution for
injection (e.qg., mix known weight of
indocyanide green (ICG) dye with
predetermined volume of sterile water;
withdraw predetermined volume of

indicator into first syringe (e.g., 2.0 ml
equaling 10 milligram dose)

_—210

212\ "

Fill second syringe with a
predetermined volume of isotonic saline
to be used to "flush” flow sensor
extension tubing, venous catheter and
peripheral vein so that all injected
indicator dye is promptly delivered into
vein leading to right atrium of heart

214

TO FIG-12B

FIG—-12A
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FROM FIG-12A

216\ kzm

Connect first and second syringes to two ports on
injection catheter set with first syringe connected to
three-way valve and second syringe connected to
proximal end of extension tubing; pre—fill extension
tubing

_—218

220 — "

Place vein access catheter in peripheral vein (e.q.,
antecubital vein in right arm); attach flow sensor
between proximal terminus of extension tubing and
three—way valve; turn off three—way valve in direction
of flow sensor

_—222

224\ "

Position indicator sensor(s) at site of blood vessel
(e.g., on surface of skin at scaphoid fossa of ear)

_—225

226 . "

Position mouthpiece assembly in hand of patient and
instruct patient to insert ergonomic tube in their
mouth; connect quick—disconnect fitment at end of
extension tubing to monitor receptacle

228

230

FIG-12B

TO FIG-12C
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FROM FIG—-12B

234 232
—~ -

Activate one evacuation cycle followed by one
038 pressurization cycle to position shuttle in initial 326

"home” position
\\ 236

-1l

242~ I

Instruct patient to begin valsalva maneuver by exhaling
into mouthpiece to reach and maintain target pressure
level of at least 35mmHg and continue pressure until

vents in mouthpiece assembly open (about 6 seconds)

246 — ‘r\~—244
Continuously measure exhalation pressure and display
on monitor screen relative to required minimum
exhalation pressure, PV

alsalva

054 248
/ 250
Display exhalation pressure

system fault
and end test

262
\

Alert operator with
audible alarm and/or
visual error message!

Instruct patient to

increase pressure

in the range from
0 to 4000 ADC

296

252

258

exhalation
pressure>Fyqisglyq

(e.g.,35mmHg)

264
266\

Set elapsed time interval clock,
t1 in monitor at t1=0; begin

FIG_ 1 2C count down of elapsed time

clock

1\268

TO FIG-12D
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FROM FIG-12C

270~ r“-268

Start measurement of

base line indicator data

concentration of indicator; obtain

74— [~—272

\ 276\

/as
No flow sensor

injection?

detected start of ICG

282

operator injects ICG

Monitor issues visual and/or audible
cue to operator to start ICG injection
at Tl4 seconds before end, of valslva
durgtion e.g., 5.0 sec—-2.6 sec=2.4
sec after detected start of valsalva;

286

t =0; begin

interval, Tl4

Set time interval clock,

count—down of
pre—selected time

Is
t=Tly?
(e.g., Tly=

284——’////

294
\

FIG—-12D

1.6sec for first test
and 2.6sec for
second test

)

292

Energize solenoid to translate shuttle in
mouthpiece assembly to distal position
exposing vents; patient expels air from
lungs ending valsalva maneuver; after 5
seconds, solenoid de—energizes and
induced pressurization cycle causes
shuttle to return to "home” position

I\296

TO FIG-1RE
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FROM FIG-12D

298\ 1\296

Measure peak amplitude and for each of the six
channels N, calculate signal, Spormgl(N) for normal

indicator /dilution curve associated with indicator and
306 blood flowing through normal pathway in lungs

\

Alert operator with
audible alarm and
visual error message!
insufficient coupling
between sensor and
blood—borne indicator in
tissue; end test

300

302

Snormal (N)
for at least one

channel (N=1,2,3,4,5,6)
units?

30—

Measure peak amplitude signal, Sshunt(N) for any

channel with premature indicator/dilution curve or
inflection in the up—slope portion of start of normal

curve (associated with right—to—left shunt) prior to
normal indicator/dilution curve

314—__ ,\—312

326 If Shynt(N) non zero, calculate shunt conductance index
associated with right—to—left shunts, using ration of
shunt peak amplitude to normal curve peak amplitude

for each pair of Spormql(N) and Sehynt(N) values for
N=1,2,3,4,5,6; find maximum value of Sghynt(N) divided
by Snormal(N) and display that maximum ratio as shunt

324 conductance index
Set pflag=2; 318
select |
second time [
interval, Tl 320
S~——322

FIG-1RE
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340

342

&
344 \

Select first time interval, Tl4; set elapsed
time, t1=0; connect mouthpiece assembly
to monitor

_——346

348 . "

Position mouthpiece assembly in hand of
patient and instruct patient to insert
ergonomic tube in their mouth; connect
quick—disconnect fitment at end of
extension tubing to monitor receptacle

350

352

354

TO FIG-13B

FIG-13A
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FROM FIG-13A

356 354
N kff—

Activate one evacuation cycle followed by one pressurization
cycle to position shuttle in initial "home” position

- _——358 360
Y /-

Instruct patient to begin valsalva maneuver by exhaling into
mouthpiece to reach and maintain target pressure level of
at least 35mmHg and continue pressure until vents in

mouthpiece assembly open (about 6 seconds)

3B —— 362
Yy

Continuously measure exhalation pressure and display
on monitor screen relative to required minimum
exhalation pressure, Pisqlva

382 366
- 368

Display
system fault
and end test

exhalation pressure
in the range from
0 to 4000 ADC

372
Nert operator with |~ 380 , 376
audible alarm and/or No exhalation
visual error message! | pressure>Ryqjsqivg
Instruct patient to \ (e..,35mmHg)
increase pressure 378

384

386
\

Set elapsed time interval
clock, t1 in monitor time,
t1=0; valsalva started

FIG-13B e

TO FIG-13C
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FROM FIG-13B

-t

388

Is
t1=Tl4?

(e.g, Th=
2.6sec which specifies
valsalva is
to end)

390

394

396
\

Energize solenoid to translate shuttle in
mouthpiece assembly to distal position
exposing vents; patient expels air from
lungs ending valsalva maneuver; after 5
seconds, solenoid de—energizes and
induced pressurization cycle causes

shuttle to return to "home” position

398 ——_|

Y
400

End

test

FIG-13C
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