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CLNERAL I.TRODUCTIN

Clasaical. "¢ lrust studiesl, {-ro"ilitv an? water i~rersion,
¢ results of offitgl Ssre £14evt eive ri-- tc a set of clinical
s}7n¢ ann,éytchns,x+1ch charactcrize a ':énncitirninq of'thé_ -
corvievascular systes, Tohe prineipal ceasurercrts related to the

wicrintics ore the ch-nae in boart rate_and hloo? rressurc durine
?assibé éiii £r. 1 70° ?;S;'thézoﬁi€i ;céiéicﬁ. oct hae proposad
2 neser of Jiffercnt ~~asui: : oand Jerivativsg of neasures (a total
of 32) te characteérize the reencise byt fin's heart rate te ba the
beet sfacle’ in icater.

an alternative rrovecative teat i3 the cprlicatien cf
neeative sressure te L laeer rorticne of the bcﬁy.z -

. .There are ~ nu . > of mechanis~s viich rav give rise to
the rospensc. | rone these arc a chanre in blooc volume or a chence

in venous roelinc ~“urine the tije,

Lach of thene tests provice’ ~anv fata or a variety of
rarareters in tire. "hose @ate are relevant to o auvantitation of
tae response, toc an- cesessment of hechanlsn,anc tc 2n evaluaticn of

ri.-efi~1l mecsures.

< “his repert is concerned with an cvaluaticn of tec*niques
of rersurine chanees in linb veluec (Part I) zne: an cvaluation of
tids seasur: in rescssine the decenlticoning occasione? by he'rast
(Part 17}, i

e

“tincive bedrest literature is roviced in UASA C7=171, “"he offect .
e biurest cn varicus p-rancters of physiclecical functien,
€. Valtenna, ¥, v, Voct, T Caréus, W, 1, Snencer and *. *alters,
1,65, Ten alse  lamb, L. T., 'Stotus of knowlcdee of s-eightlessness,
1285 dppencix 5. pn, 531.-5£%, 3pace Cescarch, “irections for the

L, Tuture, TTT-T ouhl. t1a03,

zThc rrincipal referconces are civen in - Curulative effects of vene-
secticn & lovrer hedy neqative pressure, Foyrond H. r'urray, 't.D.,
Jehn “rec, Phon., Leorer -, C~rlsen, Ph.D., an® Jchn A. Bewers, M.n.,
. terosrace redfeine, velw . 38, “tarch 1967 (STE PLFRICrS ATTACH®D)

~
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Cm et
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Juned, V.%.

2ler. A,  EKynmeronia as = Therapeutic Agcnt.

Juno©,. V.7,

Yinada, €. and Murton, A.C.: Effocts of “educed Tissue Pressure

Celes,. L. &.
Greenfiele,
vrocnfield,

Creenficld,

refercnces .

_Recherches Physicloaique ct-Therapeutique ‘sur les T
Effce Ce la Corpression et de“13 marefaction de Lafr “°° )
tant sur lc Zorps que sur les tiembras 1soles. Rovue
“el. franc. et ctranc.; 1834 vel, III, -

(1ranslatec by Tlech,
G.*.) Chicaro, \. Qobertson 1905,

“raite Theeretique ot ?ratique de 1'femospasio.
faris, G. '.agsen, 1€75. o

on Slood Flow of the Pinrers: the Venovasorotor Reflex. - .
< appl. vhysiol., 6 501-505, 1954. ’

¢ Bi¢d, D.S.L. and Patteraon, 6.C.:  The Reactions of .
the Blood “'ocssels of the Huran Calf to Increases in -
iranscural “ressure. J. Physiel., 134- 665-674, 1956,

A.Ca . ang éatterson, G.C. “eacticns of the 3Blood
Vessels of the Suman Torecarm to Increases in Transrural
Pressure. J. Physicl. (London) 125: 508-524, 1954.

i.D.¥. and Patterson, G.C.: On the Cavacity and Dis~
tensibility of the Blcod Veescls nf the Human Forearn.
J. Fhysicl. (Loncdon) 131. 290-396, 1956.

A.D.IT., Brown, T.;.Goei, J.S. and Flassaras, G.C.-
Circulatory Resronses to Abrupt Release of Blood fic-
curulated in the Leas. Thae Phyasiclocist, 6 191, 1563,

Frowm, I., CGoei, J.C., Greenfield, %.0.M. and Plassaras, 7.

Greenfiele,

Plassarss. G

Circulatory Tesronses to a Lorge but dricf Incraase in
Vencus Paturn in *an. J. Phyvsiol., 170: 210, 1%€3.

A.D.7.+ Plcod Flow Throuch the Human Ferearn and Digits
23 Influcnced bty Sulatmospheric Prcssure and Verious
Dreasur;. Circulation Research, Sunp. 1, 1{ and 1s.
1-70, 12§,

.C.. Brovn, Z.. toei, J.°. and Creenf!eld, A.D.M.:
Effects of SimuTatcd Postural Bleod Shifts on the
Capacity Punction of the Linh Vessals. “he Physioloqist,

€ 255, 19€3.




PIGURE DISCRITTIONS = PART I s 4 S
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~ieure . . N E X . . _PAPT T ~-
-1 “ouble strandes rercurv in silastic cauee, | _ Lo

’ s e Intrecuction - -
I ‘rulle stranded caurc con calibraticr. <tand. icroictor at S >

rizht roves. . - Pen~invasive technicues for the r-asuroment of blond flow.by

R o o ;
I3 ~aucus reunte. cn calf of ler. - | venous occlusion p]pthys-"oqxaphy irvolve dircct or indircet weasures
- of volure change of the extromity messured. In this study, three

- - o raving o 2 Tauee Cesien. o
’ zres list and teawing ot orvopesar zauce Cead Wi . technigues vere investigated: 1) 1imb circumfrrence changes by a
ST Tarts st and Jravine of rreeesul -cure Jesicn. : resistance transcucer: 2) 1lirb volure change “w canacitance measursront:
paIe +ilt crocecure wit: trrie raurcs on ler as scheratically and 3) lirk volume change by irpedance reasurument,
shevn.  “op anc better gaune cne continster sherter then FoD The resistence transducer for volume chance, a circumference

- s ~ ut - - ~fo .
117d1e maue #fch is cn maxirus lee circurference measurement, was introduced by P, J. “hitnev (1"53). Tra applications

I-7 Ce:ndard verous occlusicn test. .woror three tracincs are i - of tha gauge have been described in detail bty Facan (1961) and the
.xreurv in silastic cauge, upmor i~ cap-citance. tr : ‘validation of the m2thod docuronted by Burcer, ot al (1959 a,b) ané bv

Ty “s in Pleurs 13 cxcent artericl ccclurlon was amplier orier : Clarkc and Fellon (1957). The qauge, as described Sy vhitnev, has a
to the tilt arnd continuc threuch the tilt. . ) lov resistance (0.1 to B ohms)." A high impedance anrlication has been

= “s in Firure I1-. axcept vincus occlusicn vos arnlie” rrior : ¢evised by Wacgoner (1965) introducine electrnde =aste in suhs titution

. te tilt and continuad throuch th: tilt. _ { for the rercurv.

s I - Lec roverent artlact. ] The vhysics of the <train caure ane the calculrtiona for the
' T 3 ir Ploure *=¢ witk knce fired e : jauae have been comniled bv Fagan (1961). The fundarental considera-
- o ) T £ ticns from that article are renroﬂuced Felow,
1-12 ~# in ¥icur~ I-. wit: knee fixcr, . : .
. : ¢ d:brevxations .
r-13 Gzuareg on ler as illustrated in Pi-ure --¢, locative B
vressure (-€6 -m Fo) apslic2 to cne lcr. . - . "rre eymbols which will be uscd are listcd bclow. Values
T As in 7icure T-13 wity arterinl occlusion Qurine neoativa } arnlicable to a specific finger vauge, and to 2 tynical %inqer, are
- i-ressurc-: T ) civen in souare brackets, for scre pata:wete:a. )
r il %8 in Picure I-13 with vencus ccclusicn pre~sure. : A L = length of active portion of gauge (er). (75 rm vhen * = 10 g
* .cuble knitted net uscd in caracitance study. RGN . r= racius of the bors of the tubina {cm). [ID = 0.35 ral
$.17 - caraeltance ~aucs on arm } 3 = cross~sectional area cf mercury cclurn (cnz)
o e T ) . Vv = volure of mercury in the gauge (units not required),
T T z n of capacitznce an nercury in rubber cauge furing H °
i ;grp:i,i‘cg:cr'of ng"a'tive opressure tc ler. * venous occlusion . = resistance of the mercury column {ohm). (ca. 0.4% ohng)
teast is 1lsc shewn. t = termerature of the mercurv (°C).
B 5 111t procequrc with three mercury in rutter caunes (lover : ; = = tension in the nauge tubing (g). (10 q)
T taree) and capacitance gauces - . e T = rressure exerted radially by gauge unon the fingrr (v Ha),
1z *2 in 1-15 except azterial ccclisica precedes tilt precedura. | N Ts = lonoitudinal tension in fincer skin required to support P ().

122 7atic ¢l the cutput cf the 4 irpedance gauge to the silastic . - ) i ’ - ”
. ~3uce,

sy gtere—

o~ R




mcstnba, L A o

[p]
"

circu'\ferench of finger (cm). [50 ) I

crcss-soccimal area of finger undor thn cance (mits not
ronuxred). . - e
v = vo‘hme of flncer (umts not reguired).

== sv"bol used ir lo'sic, :“eaninq Tis eruivalert to.”.

>
]

ftandaxd valuc': that are used have heen taken frm the
fianébook of Chc'ristry anc' T‘b sics (37th ed.).

Terminology )

. “The volume (V) of the finger is the derendent variable in
“plethysrocranhv. It is rercentage change in volume (%4V), cither
ner unit tine or followina the apnlicaticn of same oroccdure, which is
most useful to physiclnoists. To convert this ta the tarminoloay
comr-'\only uscd in rlethysmogrerhy:

- D% A Vein ec/100 cc of tissuve,
{n = any rurber). *

°°sistance of ('auqe

Qc~s:1.s(:j.v1ty (/-‘) of rercury = 95,72 microhm-cm, at 20° C.
nesistance (R) of & mercury column = (9.57% x 1073 ohm-cm) {em)

m?
i = -L!\'—'
. . -
I£ID = 0,35 mr, £ = 0.175 vm = 1.75 x 1072 em, and
a= r? = 3,12(1.75 x 10~2)2

= 9.6 x 107 cm?.
-5
p = 3.578 x 10

—r = 0.10 ohms/cm*. (mcaning "ohns per cm of length')
9.6 x 10

Lence, tof the cauze described (L = 25 rm), R = 0.45 chms. (The
measured resistance will be slichtly crcater since ID was measured
with the tubing unstretched: under 10 a T, the area (u) is snghtly
less than the figure calculated above.) cee TRToTEER R

*Lawtor and cdlina {1359) have used rutber tubing of 0.5 mm ID,

vhich works nut to R = 0,05 ohn/cm. Yet, they reoort "a resistance of

about 0.22 ohr/cm” - a surprising discrenancy!

Lhanac in resistance vith Length
: ' The volune of mercury in a column 2L e-a=y

"= B,

= e
. PR e -
_ " £ (sor ane boteam ruretotted by 1. -
_ ‘ar £ ‘ ‘
; Differentxattnq.—‘_T = u {since 'C and v are constants),
. v ' ’ :

= 2"  (Since K1 = m).
L i 7}

. a
From this, ‘it follows that: ) .

134 Ley2y 4 ®,

i However, this-is onlv roproximatelv correct. The exact rmereral relae .
' tionship is given by:

P4 L=2nt4 R+ n? & 4 m,
B 100

b s
I

Temperature Coefficient of Resistance

The temmerature coefficient of resistivit
0.50089, at 20° C- or at 20' C, 8 "/ cag.9x 107}
3 .
The 8§ 4 R/*.C = i’-"’x_lo__!_".x 100
]
= 8.9 x 1072
‘TOW 18 A- L9423 A N, The temperature change (/At) required to
cause 20/ v - 2
3.9 x 10:}-

: = 22.5° ¢

Y (7) of rercury =

Eerce, 1% A Lt—422.5° C 4 ¢, "~

Chance in Tension with Length

"A gauge was susnended with 10-g tension (T) on.it. The
length (L) ~* the active portion was 48 - mm,
w28 -apnlied which stretched the qauge by 1.6 ™, as éetemined by tha

_ nethed _of wrecise calibration (Eagan, 1961) which was being “done
concurrently,-

*n ac‘ditional S-g tension o



P ot

.-

('rhe z‘ol’aticnsh‘ib between L. and 7 will varv according to the OD of the -
. Acd

Hence, 5 g 4 HHLixmo-snn.L.
L4 .

Then 1% 2 Lt-+-2=15g*%

rarticular samnle of tubing., ID is cuite reonlar.)

Chancoe in Vclume of a Cylincer ®clatcd to Change

e in Circumference

"rhe first scction whick follows is excernted fron Clar¥e ané
rellnon (1°57). ‘Consicer a cvlinder of rafius r. Let the cvlinder
exvand slightly in 2 radial direction enly, so that the raeiuj increases
from r to r + dr.

“he change in arca = T(r + dr)2 —-— -'.22
g = 27 r dr, if ar? is svall,

2> r ér . 100

/ Percentage change in area =

r"rz
=24 | 100

>

The change in circumferenca = 27 (r + ¢r) — 2T°r
' = 2 war
274r
2%r
= 92 . 100
r -

'"hys, the nercentage chanee, or rate of chanse, of lird (or
Aigital) circurference will he half tbe vercentace change, or rate of
chan~e, of cross-sectional area (or volume),’

Percentage change in circunference = . 100

‘Using the syrhels we have acplied for the finger:

1eaCEFI28 A A
‘ =i AV,
*This simnle relationship ls onlv approximately correct, but
it will be shown that the error involved in using it is too slight to
be of practical 1mportance in plethysmoqrar\hy.

.t

*The exact relationshin botween € and V is usu}lly aiven bv
the formula- e

vave2Acs ae?
c” L. .
"“Tho use of this formula will aive the anoearance of sli‘q‘xély-
greater accuracy, thouah the extra wor? ¢f calculation i{s usually -
unwarranted hy reasen of other pessible crrors in the plethysmogravhic
methed. 1If one is measuring blood flow in the finger. ané followin;;
venous occlusion obtains 1% £ C/sec, then bleod flow calculated rv the
formula kecores 2.21% £ V/sec + 120.6% 7, V/min.

« 100

However, there is 2

-pitfall for the unwary plethvsmoqranher vhe henes for areater accuracy

by usinc the for~ula, but who makes the assumntion that it is © which
chznges lirearly with time. ~his error can be “allen into hy assuming
that 1% & C/sec = 60% A C/min. Then, using tac farrula, hlood flow
would work out to 156% A"V/min — a considerable error!

“It nust he rerembercd that A v is closer to the changine
nhvsiclegical varameter than is A 2, For instance, the actval nroaves-
ion of events relevant to venous occlusion nlethysmograchy would be
as follows: venous ccclusion —? AVS2AC—aHLL-ADP )
stylus deflectien, from which is calculated the rate of blood flow.
The general nrogression of measurcrent is in the reverse, with error
being nessible at each transition,

5 simnle formula vhirh cractly delineates the relationship
hetween $ A, C and & ., V is- " -
nt ¢ C=2nsA v+——zl‘f\"
100
In finger aletbvwntaphv, n \dn usually equal apnroximately 1% and
will seldor be greater than 2%, Using this fioure, 28 L C = 2,048 A v,

“*ith cconizance of the rossihle errors in all of the other stens in

the nrocression of mrasurerent mentioned above, it is evident that the
0.03% -ortion ceould be safcly disrcgarded. Fence, in finger nlothys-
mogravhy, it can he assured that 1t b c - 23 AV,

“111 of the nrevious calculaucns have becen basad on the
cvlirder and this share {8 presunncsed for the finger. Vhitney (1953)
has showr, that there is neclicible ‘error in this assumption unless
thera is a very great deviation fron the circular shace.




Welatiﬂnshiv Botween s Vand A2

has be*n stated orevinuqlv that:

n%ALszn\'?i»IM!xn

n2
and, n* f C =20k V& — /vy, o
“190

‘our thae relaticonchin hetween A L and A € is one of exact linearitve
(since € and L are constants ir any one exncrirent), ’

Tviz.. myAcw - meA L
< '

Hence, nt AV = — n% AR,

"fhrs,'in vractice, all of the previous minor reservaticns
that have teen made concerning the use of the short mathematical form
in describing the telatiénship between 8 N €, on the one hand, and
T AVand 8 AR, on the other, may ke ignored entirely. The dependent
variatle is ¢ A V, and ¢ A R is what is measured. Thelr relationship

is cne of exact lirearity in the case where L a2nd C are ecgual. It has

tcen shown that even on the assumotion of a linear relationshio betweem
[y © and n R, the error in using tha equation, n¥ A C = 2 nY A V, wasv
*licht. It i3 now apparent that this relationshiv is exactlv true
when L = C, Snﬁ so close to beina correct when L rakes up the araater

‘part ¢f C, that no error is involved in using it. (For examnle, if
$AC=22,0,LeéS5rm, and C = 50 rm, then 83 A v = 3,996, rather than.

the 1.0 which veuld derive from the simple cquation.)

Thus, through a fortuitv of nature, ir the calibration of

‘the rercurv finaer gauge, and in its usge for olethysmograrhy of the

finger, it may ke ccnsidered that:
nsdCce2nvp Vv

*This is true with_the assumpticn that: (a) the length of the
gauge ‘charges with change in circumference without causing variation in
the dcoree of deformation of the askin under the gauge: (b} changaa in
the thickness of the wall of the tubing between the mercurv column and-
the skin are neoligible.

— D R G LR b eees e

oy

e+

2adial Pressure Txerted bv the fauge

"Cauge tension (T) = 10 g = 9800 dynes. “ince "D of the
oiuge_tubing is abecut 1.25 ™, the nresavre ererted by the gauce wxll'
be on_a circuvlar stri» of the fincer arrtoxiwately 1 wide. Herco,

T 9900 uvres/r" = 97,003 (yneq/cr.< S -
Cof f!naer = 50 rr, s¢ that the radius {r) = 0 80 cr. Frem the

formfga, P = -;- {vhere P is in éyncs/;n + T ir dynes/cm, and r in cn)

the radial nressure, P = 2§f§%g = 122,500 dvnes/cm?. “ince 1 mn

Hg = 1330 dynes/cmz, then p » 122,500 _5 92 mm Fa, - Since 1% AC ¢

1.7a A 7T, then>T1 = 11.7 ¢ and Fy = 1083 mm Eg, Perce, 1% 4 C ¥
16 rm Hg A P, ! - Lo
ngggrt of thc G _gkgg Pressure

"The gaune may be supported v tensicn in the skin (T )
acting longitucinally., Trew inspection, it was ecstimated that the
radius of the “circle’ of cefcrmation of the skin = 1 rmm, anoraximatelv.
Since P = 92 »m Fg = 122,500 dynes/cm?, then

T=Pr=122,500x 0.1 = 12,250 cynes/cn
12,250

- S5k = 12.5 g/om.
Mital lenuicudinal tonsion in the skin- (T } of the firqger of 5.0 cr
C = 5% 12,5 = 62.5 g. If 1% increase in C occurs, T 1 11.7 g and -
Tsl = 73 7, in order to suoport Py. Tonce 18 4 C ¢~ 10.5 71 Tge

These are maximum flgurcs for hoth T L and AT s’ the gauge P ray be
sunncrted in part by tissues directly under the gauge.
“Ln experiment was docne to assces the relative imvortance of
T . ? liabt, latex rutber fincer cot was sealed to the tip of the
‘ingcr, circunferentiallv, 2 or 2 mm distal to the rercury gauge
attached as Zeecribad in RAL-TM-€0-15 (Bagan, 1961). The finger was
held with ti: tin drwnwards. “hen 50 g was hung from the free end cf
the cot, an eonarent increase in circumfererce of the finger equal to- -
0.25% / C va~ moasured (average value)., A 100-o weight gave an

average of 0.5% ,\C. Fence, 13 . C 4209 o of externallv applied
tonsion. -

e




" Tension avolied cxternally te the surface of the skin at a

“.w nillineter's “istance from the gzuce is nnt numerically cmarab];e"

te that 'mMmich existe in the skin (Tothran, 1°54) and which could
incrcazc dut to deformation causaf® hv the racdial nressure (P) exerted
ty the cauge. The fact that-increasine th;: tension in the skin causes
an apnarent ircreaee in C of the fincer suagcsts tﬁat the nauge is

sunnortedat least in vart hy T's’ The remainino nart would be supported

by ¢iffusion of the pressure gradient racdially and latcrally into the
underlvino tissue. The failure of any slrw cecrease in aprarent C to
occur in the €incer, after the gauoc undcr 10-g tension is attached,
suaroets that ‘1‘ i3 the lmmrtant factoer.

¢alibratien Fouivalents

“ftatic calibration of the finger cauge has hecen discussed *
ir MAL-TI'-€0-15 (Pacan, 1961}, * tynical value chtained is 20.0-mm
deflection on the rceord, with an ATTFNURTOR settina of X 100 ( on the
carrior nreammlifinr of the Sanhorn 159 svstem), for 2,00-rm extensien
cf the gauce. It follows that:

1% 3, C 9 5.0-m ‘deﬂcction, on X 100
4 SN=rm X 10
*t the limit cf resclution, a % © of 1 micren - o 002% A C +? 1 rm of
stylus deflcction, on X 1.

A dynaric calibration of thc gauge has heen done by Lavton
and Collins (1959) usinc a variable~-frecucncy, variable-amplitude
vibtrater. “ince this work cannot readily be surmrarized, the rcader is
raferred te the criginal. The frequency response characteristics of
the gauce arc such that thev irpose no limitations on its use in
onrcinary plethyswogranhv,

Reslstance Transdvcen ‘or Volune Chanvtae

“prcury and rubber cauqe or "‘\itnev cauge, as used in these, .
exppriﬂbrts, ie shown in riqure I-1. ‘It consists o‘ 2 @ourlc leoo of
0.045° 0D -apd 0,015° ID silastic tubire fixed to sllve' wirca after
heino fined with mercury. “ilver wire ends are fa.tnnr-d with the lead
wires in a nlastic block anproximately 1 cm amart. ‘mhe lecep is carried
around thre leo-ard fastenec on the semicircvlar nlastic “leck and
adjusted cn the phosvhehrenze strin of meta) until the. teneicn is
¢nual to the 29 o tensien used in calibratirn. Calibration stand is
shown in Ciqure I-2 and gauge as rounte? en ghp Irc is shown in Figure
1-3. ’ :

The gauaes aro stable. Tests-over a eixtv-rinute neriod cave
changes randomly distrituted ahout zerr and within the ranac -0. 1"2% Ly
to +0.04% & V. :

Imnrovenents for the rauge design are shown in the £sbrica-
tion érawing with 2 raterials list in Ficure I-*, I-5.

~he Nuestion of Artifact and Frrcr in the Usc of the vhitney Cauge

The comnariscn of conventicnal metheds and the strain gauge

. techrni..ue has been made hy Clarke anc Yellen in 1957. *his discussirn

of artifact and errcr will not necgate the clese cerresnondencn of
strain gawoe rethod and commntional velure vlathvsmoaranhy but will
indicate the vitfalls of the rcthod when it is cxtended beyone the
standard use ir vhich it can ke comoared with a water- or-air-filled
olathvsmooraph. That is tc sav, the “hitney cauce can be installed
en? worn during exercise ané durirng tilt prccedures and in these
conditicns it crnnot he catmazed with watet—fi.lleﬂ a~naratus.

'rc_.v-reraturc indvced srrors in uncomrensated gauges, suc)- as
have haen used, will not he areat under the conditicns of the tilt
tahlc exnerine nt. If rcon termerature is raintained sc the subject is

ware sc a9 to have a reasonable skin bleocd flow without sweating, the ’

errors in temaerature will be minimal. Mcasurercnts of the temnerature
of the leg do 1nd£cate :ught shifts in te:me:atute and an ideal gauaa
would include the twoerature comnensatioa circuit which vas davised -

by "hitney and has kcen deronstrated tc be functional over a temneraturs
ranqga from 0° to 37° C hy Fonda (1962). - -
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“oticn ané Position Trtiact

saroun: L. raxirer circamécrcnce of the

nressure by pesiticnice caucen
R FC c

. Ir these exrcrirents, the gaueccs were carcfully preitionc?
calf of tre Ior-. " Tthe Cor-l-.
cauce was carefully pesiticne? to cover this eircurfer:nes.

© 1°vC testoe possible artifacts both in til¢ and Zurine necative .

rrorinal~and distal te the ~2ucc at
Fu- circurforence in such a pesiticn sc that th: gauces arc ore

ireter slerter than the sasimal circunfaronce coauoc. O series

cerresyerdencs cf thess cauces and tha tilt nrccciurc. A-ntanfzrd

tilt (Ficurc I £) ars ¢ reasurc of hlccd flcw witl. venous ccclusicn
(?ifu:e 1-7) shew the correspendqnce. %0 tzet for artif:ctl an ar-
terinl ccclusion cuff was placed on t'2 £ 1-h aré inlated to 200 o
cf —ercury. Th2 tilt was then repeatc. n inspection ©f these
“l.zt there is sore l.akace into tue limb with the cuff
01, SQen"iv & risc
serion the urpar or proriral
Juring tilt (Fizure T-3)., *ith vcnous cceln
lack ecrrocscend:nce (Fieure I-9). “hore are
fnc is 2 slickt s%i”t in the -usclec
© 258 uncer the cauzes - the secont is the pos
tion cf Llecod in the cclumns of tho veins.

cheo
The reat parked Cifferences arc
caude and its counterpzrts mere distal

in the baselire. -
sicn, thr cauczs alsc

ticns of this velwne change.
sibility cf rrlistriku-

the leo, such a@s nrushinc on the Ynce or pulling at the ankle, give
sirilar but rwch sraller chenges in the aauce clectrical output
(Ficurc I-13)

fixed in rcsiti

Sxperimcntal -ancuvers which cause the knee to be

ilt =¥deri.:.nts are shovn in the accompanyine ficures te shru the

twc reesible interpreta-

Slicht charoes ir the tilt
table; as well as noncuvers w\1c“ causy slicht char~as in pesition of

ion ¢urinc ths tilt do not elir inats the artifact shovn

p.a

ir tic initial ficures (Pigures I-11 ans I-12).

- 060
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artifact
2y isty vitin the applicaticn of necative rressure te the leo.

An experivent wos ceviend te diterming if this
There
is a clsar differcance ir the three gauces - acain showing a chanee
arterisl ccclusicr which night be intcrnretcd as a shift in
tmper pzrk of the les te the lower (Fiourcs I-13,

Tedistributicn of blood ratuer than ruscle shift.sears
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“hese tests brinc intc sericus.gucstirn the use of the .. .
cauge 2s an index of lcr volure chance in the tilt tabtle tests. “hey’

~© nct invaliZate the 2ata such as were cotaircd in the bedrest st
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“ut they sericusly cer=<train the interrretaticns which may be made.
It arvers that error is winiral: or at least corpeasatory, when the

~auzve is placad at raxi~mal lea circumfarence. .

-rocitarca Transfucer for olure Chenea

":g:citaﬁce -ztto+s fer nlethyarcora~hic weasurenents have
ool Trosantel by Kvran, et al (i9$3) [in =2arl+ticn of an earlier
. Tronceed by Fimrr (1375)] and Fewinrs and Thzlan (1366). The
izs cf the capacitance gyst2- nd its apcllrat‘r- te rlethysrocrariy
nz2s keen dascrihes by "cwin~e and Thelar (uncublished) and xs‘rzescntcf

“he capaéitancc =sthrd Tor recordin~ vclume chan~es in a
1i = cersists in possinc a const-nt curront at 2 fires frequencv across
~ cazzacitor ferrea by the surfacz of t:e 1li=% an” ¢hiz plsthysmocrarh

~late vhich surrounds it. These tio “plates’ ar2 separated by a
unifor: Zistance. Channce ir volur: induced by vensus occlusion alter
the Zistance detween tha twe tlat2s 2né thus rrofuce chantes ir olec-

trical capacity which car. B¢ z-.tacte: as voltage chances. Capacity (e),
roluma (v) 2nd veltagz (e} can “e rzlated by the [olloring equatien:

Yi A

ohicfe o = wan surface arez, @ - mean distancer botveen arm surface an®
~1lathys- orzran: plate- .

. ) vV o= I. A3
-

whare V = volure €f the snace hetueen the arm surface and the
-ilthysrorranl wlate

jwe ) - .
whore I = current, j is constant and w = f£requency. If I ani w ar>

censtznt. taern

ID-'

Tv sthstitution it i- “foun® thet V = = 2nd V = T for 2 fixed
frogriency . censtant curvont svster. In ench a2 svstem, hovever, twe
. ;y:s§ of errors ust be conzi“ered -
{1} Tacse due't0 .irperfect-~correlatior betweer velure an. capacitv for
a cofstant spacing betrscn the plethyss ooraor and arr. In practice’
i3 tvpe of error car be keopt belew 1g 1§ the ratio of the plethvsre-

rradh "»late’ circurference to arm circurfzrence is less than 1.4,

12

¥

(2) These due te 2 ron-uniform enacinc hetveen thae pPlethvswogararh and

2rn vhich rust cccur because a snall ranee of nlothvsmogrants is vsed
fer 211 arms and the exvansion of the forcarm Avring neriods cf vencvs
ccclusién is ret recessarilv unifore. This tvme f orror can ba tong

"baley 5% ty using a spacing of 1.25 + ©. 25 cm Letween the nlothvsno-

oraph anéd the fercarm. ™his sracing algn nermits a lircar relationshir
tetween Ce*ac‘ty ané volure, .

1s the slethysrcgranh actuallv mezasures the volure of tﬁe
epace betwzen the olethvsrogravh and the surface of the forearr, i.c.
the vclufie batwaen thc nlatﬂs, it is necessary to relate the canmacitw
ané 7clure of this aﬂnular eaacc. The ceracity between the nlnthy,nm-
grarh and ar= surface is aiven by thc equation

Cp = J/pl * "2 . L cm units

. e eacscevannsl

total- capacity betweon plethysmacranh and arr

where T, =
§, = mean arm circunference
52 = rean plethysnnqrapﬁ circurfsrencs .
¢ = rz2an distance between nlethvsmcoranh and are

L = effective langth of élethysnogranh.

"he t~<zal velume betwcen tﬁe plethvsmegraoh ard arm (V,)) is given he

v, = p& +? d-1m

2

.

seersesicnessed

Substitutirg in ecuaticn (2) for @ ohtaincd from squation (1)

. o : 2
Vpo= Py 4P /rl'. P, . t'm

- 2 V I T -

Ir rractice Ca is mcasured frov a variable canacxtor calibrated in
nxcofaraoe (nr) arvq l1rnr=20,9cm.




11

‘Calibration. The most practical way to calibcate the |
canacitance vlechysmograph electrically is te inttoducei;n inductonce -
"in series vith a canacity ecuivalent té™the capacity between the' ™ T
rlethysroarach and arr to aive a voltage chahge'of the same order as-
the changes produced ty resting blood flow neésureﬂeats.

: = 5 - . s 2.
i 1 =4 ,’: ?2 . /2 (P1+P2)'-L71.

a
T . P
Ir oragtice mith the specifiec =<icing anf rotio hetween 51 ané P,

bati } kngomes
covation (3} hrceres "If a substantially constant currcnt of 1 amp ke sent throuch

a capacity C, at a censtant froquency w. then usirg valt, arp ané farad

v, A -1 .
fnli - units with w in radians/sec, th: voltaac dron across the condenser is
3.6°7 ¢, ’ .
T i cretscrasananeh given tyv .
vhere I = 1/2 {area forcarr + arca olcthvsmooraph olate) ~a.cw. r e 1 volts ’ )
: .oow
The volure cf the arr (Va) can theraefere he calculated Srem Cr
ecuation (%) F= OF = 1 volts
W(C.‘.+ AC)
vV, =V _=-v_nrl tasecseccsseses.D N
a t - .
=P Joor o LAc yon
where V_ = velure of nlethysmocraph. wC, . 7

U The th v ¢f oprration is bhased on the fringing field
The theor i N s Substitu:;ng in ecuation for AC cbtained from equatxon 7 and puttxna

lalg <A ™ h and ar~ bei ent unad cut with no arm in
tecer olethvs oorarh and a cing entirely t i  farad = 9 x 1011 o

2laca ané volume ané capacity being neasured in the srace betwecn the

»lcthvsrmograph and arm with norral plancs liriting both the volure and vy Aza < AF m

the electrestatic field within the camacitor. In nractice this is not 36 17101I . 1 Y -
nossikble but by shaping the end screoen the sare effect is achieved at .

the croense of the loss of 0.5 cn of nlethysmograrh lencth &t cach end. But _£§_ ="L, crecesesiiiaald -

The relationshin betwecen volumo change (A V) ard cavacity
change (AC) is linear at a spacinc of 1.25 + 0.25 cn ard is oiven by
the equation (€)

where Lc = inductance in WFenries

therefnre, substifutlng in equarisn (R) for AF obtained from

2 equation (9)
v = La . AC

—_— 2 .2 - .

T W oCy ! R V=Y - 7a-Le ml ) - .
— =T .
3 ¥ 10 . teesctcerenneald

where 1& = erea of arm surface.

This saunation holds true for wide variatiecns in a V nrovided the
spacing “atween the plethvemooraph and arrm is within thc orescribed
linits. FEcuaticn (6) annlies to the situatien in vhich the velure
change is distributed cnuallv over the centire forearm. In the unlikely
event that all the velume cherce is located in 203 of the forearr, the
crror invelved is < 1.0%.

The surfare area of the arm is the only variable in eruation (10) as o
value can be chesen for L. (a citcuit constant) s0 that the velume '
increment is of any desired value. (In thxs particular case with a
citcuit;fiequgncv of- 6.59 Mc/sec an irductance of 0.27 gives a volume
increrent of the order of 4.0 ml). The actual cszlibraticn of the

i ':' Taeee vt ~ _‘"-—ﬁ'- . .
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“wlethysrogravh is cffccte” by intreducine the calibration {n@uctanc~
- in scries with a caracity ecual to that botween the rlethysmonranh an?
N arm. -This causes a deflcction of tha nen recorder ecuivelent tc the

knctn velume increment. From this sten, the disovlacerent caused by a

valure increment of 1.0 nl is rear'ily calculated.’

Figure I-16, I-17 shows the H§re nat which vas used as.capa-
‘citance dcvice. It is a dcuble-wire nettina which was knit fro~ 26
gauqs, 7 stran?, 331 oaua. wire nlrstic cover~d on a Fo: 10-1/2 knitting
necdle. "to cuter Sar: nettine scrved ags a shiclding Arnund and was
crnncet2d to the 2re with a small silver nlate. The inner lichtar-
. cclored nettine soxrvod as the camaciter plate which was roferencod te
the arr.  Twe 2lactredes wera sunnlicd frem a Piocom “tedel 560 ravaci-
- - tance Plethvarcqranﬁ Thie is an 2¢ kc gennrater caneh:le of handlino
o 220 te 1000 :F vith an cutput voltace of § “v/oF, .

. ‘calibration was accomplished with a flat balleon inte which
salirc is injected. :

Tigure I-18 is the record from an experiment conparing the
- cavacitance gauge and strain gauge during application of necative
- orossure to the arr (ucper) and durire venous occlusion (lewer}. °
record curing the tilt erocedure is shown in rioure 1-19, I-20. These
records are qualitatively similar. The small auantitative difforences
are related to the anp}itude of the exnressicn of artifacts such as
1limb moverent. - - ’

- “Impedance R E .
. gf the lenath of a cylinder is constant and the volume is
chanced bty a change in cross-section, the chango in.resistance is
- propertional to the chance in volume.

, oo 11
AR = Ry =Ry = 5, (-v; -v;)
where * is soccific resistivity.

- The fracticnal change is
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Flanre T-21

" - 2 - - ‘
£incs tFi3 t 27" donends on the resictance of the tissucs, oY ’
¢ in volumd (4% o1 t’ir“.lvi in the blco” cemmartront) is in sb{ie- : w3 Y i o '\‘
with = tisell. dérpénent. ond ’ : NN e 7
N . N < - ~
Cya g . A2 . ' SN . SRERY
“ . e ; N - R
) - H R '\\ . - ,

@ nuviieal *-eis of ir-e@andc chaneer o Izeod to velube . : 3 i

chmiee théreu~ 1 “iscusses by Tvbesr (1757, ,\ §?’ ~ .
. 7 N \'- . "

In thess $L3ts ¢ tee ricuse were uses” - o hr?:'"clvci}:z-": N N - .
t.conigu. 1 ilar 6 the  whoor tocemigua with fuc I om éléetredes ] ~ :
suenlind frer n Licce= UGdnl CL1 iewacence trane “ucrr, S0 XH activatinn, - o T - T
Al 2 foun-slectrode teduniovs cescribed by Rlliscn (1967) suprlied ’ . :
“ror 2 Lagnd flectrieal Inp. - ance rlcthys~crronh doccl 102 (50 o, ’ : :
~ctivaticn). . ; - ’

formariscn of the i pedance tochniew: with tie “hitney caiec ' - ’ :
wer2 vale. Jhe ratit €4 chanes wAs umié 18 ~n indication of conferrity, .
Plols @I the ritio of the. reaprasc of th- impudirce chanée to thet cf -
zhe resistince chanac ~hrw the luck cf corre spencerce between the out- ! T !
~ut of the %6 svstess (Ficure I-21). 3 . o
Dirsct Tlow - zasurec.mtr -~ - i - .}’; P
N i N !

the application of A transcutsnseous reppler (described by ¢ ’ X TN T
TThrmer; <t al, 19€6) woul’ rermit rocerding of transicnt chances in . 5; . ] B __'u‘\ i
volure flew. This -ctheod has hecr uscd by Steeall (1966). L7 i A ;
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- . : ; PART IT
, . - . I Intreduction - - - T
) ’ - B : The bedrast study rnder‘ttc dircetion cf fr. F. Bernauer ané
25y e sucnorted by NASA MOR 05-001-021 ircludca Mcasurérdiits ¢f matabolie
B ' . balanco, baeal retadeliem, werk notaboliem, fluid sraces, body compo-

FICUST DTCCRIPTTONS ~ PO Iy

i . . slticn, stzengtn tests, renal function, blone anéd’ urine cornonsition,
ouy2 . - . h
fere T A total of 10 suicots (Takln Ir-3) vere uaged. ‘Fioht were cenfines to
11-1 Schematic record sheving time seauence of teshs and * ol be¢ en the ealendar schedule shesm in ™able IX-2. Prur of the hedrest
;oneuronenfs Is0o text). 7 52 - suhjects crcroised cailv (1 heur at 508 cf maxi~um canacitv)
I1-2 Test et uo. Tilt-table in foreorcurd. cable for leg 3 g

T The stufies rer-orted hors vere ccncerned with .an cvaluation
of cardiovascular function Fellovine Fedrest., Feart rate and hleod -
rrassure servad as refeconce and cernarativa values frr other tests,

necative nressure test adiacent. Clocks, clectrenic
eouisrent and nclyqraoh were in view of sutiect Quring .

tile, A o
II-3 ' rcaled dravine of negative rressure anolicaticn device, =57 . Brocedure .
II-2 View cf the negative rrassure annlication Gevice assembles, s - . In orientation scsgions during the two veoka vrio:r tc the
11-5 Orened neoative nressurs apprlication Cevice. ) ) study, each suhject rrovidza a mertinent ngdical histery, recaived a
Ir-¢ En¢ view shewing inserts to previdc for sest ot Yo, - full cxrlanation ef the erocedure and underwent a cemalcte tilt table
17 to Grachic nresentation of tils test. Svstolic, diastnlic and and nogative rressurce (N®) run (infra vidc).
I1-3%

mean klerd nressurc in unver traces. -voart rates in lower
trace. <et number cescrintien in Table I1-3,

iI-36 to  Cravhic nresentation of leg volume chance Qurina fiist

three minutes of tilt. Values on ordinate sre te we .
~ultinlled tv 2.5 to chtsin por cent chance in volure. <et’
nurbevr description in Table 11-3, ’

]
l During thu studw, each subject was ren before and after rca-
’ rest accerding to the calendar of experimentaticn (?able 11-2),
s Initially, 2.n, and p.m. cunlicate.runs were conducted at 12-hoﬁr
irtorvals until sufficicnt data were accumulatnd regarding circardian
l variation. On the moxning of the conclusion of bedrast, the subjects -
were transferred to the tilt table witlious rising from horizontal, ana
l the firs; rrst-BR wag performed, Pollowine 2-1/2 hevrs ef staadard-
ized activity, the subjects were ryun acain. he evenine of thc sare
3 riay, 12 heurs NEIL-NR, 2 third run Has nerformed, The followino
X . ERy T - mernine, 24 hours nest-PR. and the rornings ~f days 3, 5, 7 pest-po,
. ) . . . additicnal runs were rade.  In additisn to gpc requlat;si{;wggble.ane
- ) k ".EA0S, A reasuroment of-lower. lec hlond flew by voncus céclusion
‘ : nlothyswogranhy vas rade beferre and 2fter hedrest as detailed in the
calendar of exmerirentation, ’

B R

The nrotccel (Fiqure 1I-1) ¥ saca run commenced with an :
. o - -+, "quilihratien peried on the herizontal tilt table for a ninimim of 15 =
i - ) L - o > ) ek ) " .zinutes. In the firat 10 mlnutes, the necessary inatrumentation was

. - - ’ - : ) . "eeormlished and the subqacts wero briefly tilted to 70° followino

.
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Table II-1

SULITCTS CUTILE 6T

“eight
53
57190°
S'6°
g8
5'9-1/2
5°'8
6'2
5716~

5ta-

5'10-1/27

'cight

129
150
142

1bs.
1ks.
1bs,

S 1lbs.

1rs,
1vs.
1bs.

yrs.

T yrs.

yrs.

yrs.

yIs.

yrs.

yrs.
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yrs.

yrs.
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Fiqure II-1

instrumertatfﬁn to minirize bodv roverent Aurina the subecauent tile
nrecedure.  In ‘the firet five rirutes of weasurement, the EXC and leq
circuﬁfercqcc reasurerent ran continucusly aré the Llcod nressure was
recorded-at rinute.12 aad 1°. 3t minute &, tilt to 507 wAs acenm-
olished ranvallv. aver-:- 15-qcecondroeriors ™41l vasimaintained: fors15-
Flcotro-
cardicera™ and leg circurrfer:nce were gécnrded centinucuslv., Pleced
vreseure was reasured at.rinvtee f?,.20, 23, 2¢, 2%, *t ripute 30, the
subject vas returred te the surine resitisn cver a 1S-secenéd verind,
Turing ~irute 3C te 35, TR" and leq circumfercrce wore racorded
continucusly and the bleo? pressure mcasurcé at miruge 3 and 37, “t
ninute.35, the subiect was then transferved €rom the tilt table to a
flat tahle fcr amnlicaticn of the *T Jdavice. ‘*Measuremcnte of Tkn an”?
leq circurferenca vere reccrded. continuvously Aurina transfer. >Mter

5 minutes, cdurinc which FKG ané leq circu~fcrence were —easvred

: minutes or urtil clinical sicra of mresvncenv vere -Znifest.

continuously anc two Yloni nressure measuraments were macde, 23 ﬁﬂ‘éq
ncgative pressure was apniind tn the left lec in 3 sters of 10 rm.tg
for § minutes eack.. Tach iter of 10 mm Po va~ accorplished in about
5 saconds. Data were rocorded far S ninutes following ralease of v,
FKG and lec vrlumc cf both legs werc recorxdad continuouslv durine the
necative pressure test arc Floerd preasure et the second and fourth
ninute cf each reriod., Thz total run, including instrurmentatiern,
averacecC abcut 77 ~inutes ncr ruhject. 7

The nverall exverimental setup for vse ip teets befoare and
after becCrest studv are shown in Piqure 1I-2. The tilt talle was
rhtained From tre “anned Somacecraft Tent-r and rodified with the fant
sunnortes to helé the lcgs and feet fro— novement durine tilt, S~all
rotenticmeter vas mounted on the takle in a hatterv-sunrlied “heat-
stonc :ridae s~ that the ancle ot the table.could Ye recorded.. Tho
subject waz moved fruw the ctilt tahle to the large tahle ue that

“m&ativeT prassurescoulet be: anhliedt €o- the: 1oft Iég {n-th cap shevn in
the Fiqute; ¥ shon vacuur clcaner orovidad the suction fer the ¢=n
which was a2djusted and read fror a wercurv manomater. Thz two small

.. . panels contaired® the irstrumentatiorn to activate and record from tie
cauges as well as record blcod nressare and heart rato. - Cuffs for -
blecd pressure vere inflated from rreset tank nressure; The “hicnev
gauges were activates fror a Pirks Hodel 270 dbridge and the cutout of

T i e a e ]
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the bricee fed throuch the CEC “odel 1-155 e-nlifiers ihto the ontical
rcecréer. The INC was fed threugh the CTC armlifiers Lo the recorder.
Slced prossure was ruecerded with an T 0 7 Jlectreschyomparaoh ~ark IV -
- " system. 7he striin cauge reccrded the nressurz in the heasative
‘pressueru tand, N . -
e nerrtive prossure ey or  clat-can s ik cavé t~ he
wrevn, a3 Suilt swecifically Tor whese tasts ord v-s vked in
preforence to lower kely negutive pressrre, siance t-e ~hject of the
27 t*e leo and ptchlaﬁswinvrlvcd with
ct tz sti‘es cf rlecd Aistrituticn an’. when the lpver bedy is
ves  include rére th.n ~uecle an” skiv. in the leq. ‘he can is
in sreseective ir Figurc IT 3 and in tires vievs f tne device

p
s
<
3
- 1

in Tizur.es IT-<. 1I-% 3I-&. Af showm in the “insl fiqﬁre cf the can,
jrsoerts e rade anpreximately te it tre ler te nrevep: the sealing
ruher wrron frer Seoine sucted initc the car. '|

teainTent ans  cthedeleev o

~11 3atz2 wag reecrded on a CLT Decerdine Nscifllograr. #5-12¢
uzin~ a2 parer sper . of < /rinute.

ilr

o stancderd tilt table with 3 pneuratic saddle was uwsed
- (Fiourc II~2). “he slopé of the tilt ané recline vas rccorded usine
a battcry rcwered § X U notenticrmeter inserted at the Ayis 2in and .
rluggaé directly to a licht calvonometar on the oscillgoreanh, 1n ’
event marker was wired intc this systm-;' .

-

LN, P,

. hY ccrrmrciil vacuun cleaneé suppliéi'r“ to a’qalvanized
slar-can {(Fiqure 11-2) sealed arcund the uppir letft thigh of the
subject. Can pressure was renitored by a mercury rancéeter insertel

in a T-line with a Statham diiferential pressure transducer whose
signal was anplified by 2 =°C Carrier APP 1-118 ard redcrded cn the
oscillcqgraph, ’

i .
Heart. Rate H

. i
‘Heart rates were calculatod by 1S-second intg¢rvals taken

Zrcm continuous [EG recerdine, detected by chest leads ang usinc cec

DC AMP Type 1 155, :
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. — Moomang et

Tloed Pregsurn - . - 22 - .
T
CCC rressur - was ressurcc at -3 minute irtervils usine a ! ! i |
. - R R . '-n el o ] ’ » v - .

vunil ~icrophene ezui-pueg 15 cm ceclusicn onff eorn the 1lcft g1
are ., : i i‘.ltc;_t.tc_spbyqrcqr.—_ =W IV signal 1aa. tc".pliti' S by an . Z;li« 8 l,.y ~” N R VI PV 1 P [ (i ———

T &7 ShysicsFash K VIT and prossur: tracines recerded on the iz ° t;p-. =i e bwidal Vi o R

. . . - wtd = \ — N H
. 2e3R progssurc was holl at 202 m e on the Tlectre- — 4 - — -l .
. L R -s B~ R LY e S ¢ [ il (el HE e R I s TUNSIY TOp—— p—— )
for i scconl an’ then =lleve. to Cecrecsa throurh _._.l “! - 2 2 = .
! 3. I Il I =4 .
2an 2 I-sccerd raxicd. The first istipct scun® wag tekin ] \”
) - .3 s 3 e 2 " - >
ki escure: and the 1lzst Jdistinct seund taken e~ -liartelic I .1 ) -
K . . . X el | = | o = )~ o 2 ‘ -
s the averars 30-secend bleoucff. : *"i 1 20N RN e - = - 1 « .
H : : . -
. L= Veluma £E ]
N : = FANNRE B L aet o | 2 x| - :
- s . . : - . : * - -
- > leule-stranded; M. rorcury-filled silastic (.015 ¢ 1B) kN o, }
“fMitnev straln gauerc was 2plied to the voasured maximun eircum- — s L H

B ) . . s : N A o, mieisviolol e leoeleclolw = = |-

Icrance cf zach calf fellowing stand calibraticn. Gause tensicn wae £ G i1 Il Bl ol Balt el
17 <73 wurinz pre and pest run calibraticons onl this was closely 2 - L

. N . a - - 9 -1 e
arproesi. ated on acplicaoticn of the gauce te the ler. 2arks ool 270 @ Slzlgitletein] W jojotol~] = =1
_— . Q ~ -
Platlysnicgrani, 2,C. cutlet signal was arnlified bv CEC 1-153% °C 2P 3 |
- a, - Ty . - . " 73
nL reccrced cn thz escillooranh.  The chance in volunie was calculzated [~ _;' . i slojwlol o |ofw ©° o =
: N s : ~ e o= -
fre- che circumference chance it%: the approyirations ncted in Part I. "o -
N B - . )
IS S , : e i : -
Tosultst - ©'ilt Table 'S PR IR R N NN Y w ~lnNlinian w - =
~ pH :,l —
@ata have been a<scrhled in scts vhich represent the &
- t
. : s PR - “ .
»d creun treatrents in time in vzble IT-3, u ! :3 wdiv]lo|lwle - wolwlwla - =
d 3| <
13 - AR -3 o -
Seart Rate and tlood Pressurs ?espenses . o l
“hile these data serve prirarily a2z a referonce £or cormari-~ - I olzpinfnlif]| @ |nfnln]e = <
: . - s \
inr with cther studies, a ruber o rean values and derivatives are - o -
- Lol
rrescnted in Table II-4. [ I B B I A 3 I B BN I
b o} Bljed ) e ' o~ ~ ol ' “ el -~ ~ E
“he ti~e ccurse cZ chances ir systelic and diastclic tleod 4 b " S
- . N . ; e = 1 e
sressur: and in heart rate are shcwvn in Fioures II-7 to TI-35 . o =il St =2l = - >
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inclusive. = & -
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- Table 11-4 . -

. rondition - . ) e Condition . -
x ’ Tire in Min. MO .975 175 .25 1,00 2.00 2,96 - . . Time in Hin‘.' 1] .075 .175 25 1.00 2.00 2,96

T p——

~

T -0.000 0.151 0.563 0.862 1.661 2,255 2.562 e - - - g :
Cotl - . i -0.000 0.23. 0.834 1.123 1,946 2,363 2,166
- 0.0000 o.qeez 0.156{ 0.19506 0,1945 0.2168 :0.2591 i Set 17 20,0000 0.0898 0.2896 0.3967 0.4016 0.3486 0.8275
’ . -0.000 0.291 0.673 0.936 1.868 2,271 2,499 ) ’
- ; . . » . -0,000 0.253 0.738 1.043 1,820 2.176 - 1l.698

, 0.0000 0.0523 0.2426 0.3202 .o.zsas 0.19688 0.2090 ) Set 18 200000 0.0668 0.1597 0.1935 0.3131 0.3288 0.8268
<0.000 0.105 0.049 - 0.0%3 0,932 1,442 1.835 - : . ) ¥
sat 3 - : ; . ~ -0,000 0.173 °0.421 0.573 0.%38 1.329 1.690
0.0000 0.1255 0.5484 0.5564 0.7742 0.9492 1.0716 Set 19 . 200006 ~0.0000 ~0.0000 -0,0000 -0.0000 -0.0060 =0.0000

- -0.000 0.05% 0,001 .0.286 0.857 1,366 1.942 i ] " .
ot & - . S - -0,000 0.205 0,681 0.805 1.588 2.031 2.013
N -0.0000 0.0663 0.2670 0.3411 0.4813 0.5061 0.4352 ‘ | Set 20 Z0.0000 0.053¢ 0,107 0.128% 0.2586 0.2321 0.6512 -
Tl e " +0.000 0.162 0.555 0.789 1.594 2.079 1.954 - . i - - CL
. I g2t 5 . : -0.000 0.272 0.733 1.014 « 1,810 2.997 1,523 ..
ot ~0.0000 0.0446 0.2969 0.3701 0.3842 0.2630 0.8183 \ ) ] Set 21 7070000 0.1135 0.1840 0.3156 0.4927 0.5817 -1.2243
-0.000 0.238 0.545 0.661 1.192 1.735 1.885 AL .
-0.00 0,214 0.773 - 1.147 1.908 2,131 0,437
-0.0000 60,0553 0.2319 0.3603 0.3578 0.4253 0.6851 | Set 22- Z0.0000 0.042¢ 0.0546 0.0620 0.2691 0.2791 1.2432
-0,000 0.249 0,693 0.993 1.784 2,295 2.540

- : L ' b -0.000 0.325 0.759 0,942 1.381 1.624 0.686
0.0000 0.0960 0.177F 0.2174 0.19%0 0.2373 0,3157 S Set’ 23 20.0000 0.1033 0.2292 0.2518 0.2960 0.3030 0.8253

-0.000 0.235 ©0.628 0.922. 1.596  2.07%  2.047 . | :

- ; - s -0.000 0.179 0.612 0.911 1.748 2.239  2.410

0.0000 0.0989 0.3392 0.31€2 0.2720 0.2360 0.7027 R | st % -0.0000 0.0529 0.0922 0.1060 . 0.1520 0.1611 0.2540
‘© -0.000 0,310 0.650 1.041 1.731 1.888  2.098 i . ' : :

-0.0000 -0.0000 ~0.0000 ~0.0009. -0.0000 -9.0000 ~0.0000 - | Set 25 -0.000 °0.318 = 0.829  1.14:  2.033 = 2.408  2.43¢

-0.0000 0.0349 0.1456 0.1947 0.2249 0.1956 0.3721
-0.000 0.235 0.500  1.171 2.010 2.493 2.135

-0.0000 0.1539 O0.5663 0.645¢ 0.8849 0.8272 1.5587 ]. set 26 0000 0128 0.8 0. AN Biiiai o.c68s 0.3105
1010000 00551 0.1183 0.1205 0.24%8 0.2592 0.4242 1 scesr | 0-000 o.des 0.3 0.s09 1261 1973 2.012
1010000 0:0689 0.3323 0.1871 0.3916 0.3696 0.8206 1 se2s -0.000 0.195 0.603  0.845 1773 2.233 2.296
Z8:000 013310 ot 033 8iSeee il 13 ] se -0.000 0,208 0.543  0.708  1.287  1.227  1.e51
) 10:0000 0.3285 0.10¢5 0.2261 0.2952 0.3085 0,7620 ] oserso . I0ge S Sde L0 LE Rk SE%
e 10:0000 02006 0.2303 0.2453 0.3307 0.3127 o.slez | e T0-000 0264 0.683 00982 1708 228 1872
et 16 -0.000 0.172° 0.534 -0,770 1.415 1,950 1,339 - )

~0.0000 0.1733 0.2145 ©0.2488 0.352¢ 10,3987 1.2450 S Set 32 .-0.000 0.242 0,536  0.807 1,334 1,608 1.89 . -

-0.0000 0.4321 0.7225 1.4779 2,5004 '1.765% 1,283%9

P

[V A —

set 33 -0.000 0.219 0.737 1.029  1.785  2.246_ 2.070
: ] -0.0000 0.0701 _0.2373 0.2761 0.3918 0.3697 0.70%1

Te
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"1 qne. 1s essbumed to describe tha verous filling., The second slone
(v3) is 2:suLed to be related te capill-ry filtratien, ©he firal roint

in tire o Jleme 2 is desimnatcd T1S oné it the maxinum £fillineg,

.rarclation of 22 te 75 aives A value af a¥v-~ila-le initial £illin~

erreizv,  The vilues srrear ir Tahln II-4. :

fert-bacrest Loavelas, changes with tilt at 9 ana 2.5 hcurs

wwizt 3 s Cranctically freor o or. Bd value~ that these curvi 8 wera

‘iritizce cver the first throo minutes (Pirures 1I-37 tq II-€3

¢ filline patterns ot 1‘ sveen’s 30 scconds and theoa

ere sianificantly {n ¢ .37) Qo= at ", 2.5 and 12 hcuvs rost-

inates o

Lodrost than pro-berett Mt 2, S ond 7 days nest-becdrest the fillin~

caorves were sicaicicantdr loocss at 3 ninutes after tilt, but were
ei-nificantly hicher ~t 5, 19 an® 32 seconds aftcr tidt. The four
~tudente whe vere anerciscd <uvin~ Vogrest shoved rreater chaneee in
the £illin~ curve thsn the four 'e i< not cxurcise. The values at
coven tire intervals or~ asscrtled in Table IT-5 with their standard

davicticns.

Tlese 2ata are 2sscrble” in Table FI-6 to rive th-ratcrial
fcr calculzticn of an intuesrated scere according tr thh syster suge

gestel Ly -enjarin, ¢t al, (unpublish.d).

Loa eg~tive Prossure Test

pPcart rate and blood pressure. applicatien of nuastive rroes—

sure to tha laft lca at increrents of 10 mm Hg un to 30 mn Ha caused.

the heart rate to incrcise (Table II-4). -

il change in volume with chanoe in preassurce (dv/3P) or
corpliance was alteres following hedrest inciratine a decreasc in

complianca

0
- o

Table II-5 ) _ ‘ .._“‘,,,

- Values for the calf filling curvés at selected intervais to
rlve stancare deviaticna (under earh valu;L. These valu~s should he
multiplice hy 2.52 to give percent chanqe in velume, séi desiqnétléns
as shown in Table 17-3, :




e Tahle 11-5

TILT TABLE TESTS Values and standard deviation po . - PILT TABLE TESTS'
T measure : . . BB Mcasure .
Condition - T osrT 1 SET 2 SET 3 © SET 4 SPTS5 o ' condition SET 6 SFT 7 SET 8 Sr? 9 SE™ 10
Ycart Rate . . Heart Ratc ’

Avg Pre-Tilt 60.250  66.667  %3.000  54.500 71,000 Avg Pre-Tilt 59,000  55.500 S6.500 8,000 . 52.500

2.25 15,93 3.16 .57 9.59 [ : 7.5 £.8% .12 6.00 3,42
‘ Avq Durina Tilt 26.770  99.619 53,708  87.117  99.221 g Avg During Tilt 91.151  81.936 - 84.231  75.800  75.013
' a.08 13.77 5.35 1.3 8.20 2 : 12.09 3.46 11.95 0.00 5.56
Max During Tilt 95,500  96.900 103.000 101.000  109.000 3 Max During Tilt 105.000  92.000  93.n0¢  £0.000  81.000

11.80 11,15 11,49 15.75 8,25 15,18 11,78 13.61 0 00 6.83

Delta Hr Avg 26.520 22,952 30.708 32,617 28.221 Wt Dalta Hr Avg 32,151 23.436 27.101 25,800 22,513

9,04 8.03 10.05 11,18 5.33 s 20,51 .11 3.5 0.00 4.35
. fSE * . . .

Delta Hr Max ’ 35,250 29,333 - 50.000 46,500  38.000 i Delta Hr Max 16.000 13,500 36,500 37,000  23.500

10.79 7.45 13.56 13,30 -7.83 W 10.71 6.20 . 11.5% 0.00 1,12

Pct Delta HYr Max 158,363 146,861 ' 195.565  1¥9.308 154,993 P Pct Delta Hr Max  178.331 158,105 16:.3i2  166.667 154.202

17.00 17.31 31.19 35.90 16,81 G 16.47 13,48 18,41 0.00 6,12

Delta Hr Raturn -6.200 -7.333 ~5.500 ~1.500 -9.500 Deita Hr Return _ -0.000 -6.000 «3,500 _=26_000 -.1,000

s 4.00 .32 6.19 1.9 €.19 - 8.00 4.32 6,19 _ 0.09 2.31

Pct Delta Rr Return 90.089 88,626 89.104 91,435 85.658 o Pct Delte Hr Return 99.789 82.090 53,399 . 15.333 92.309

.54 6.51 12.97 5.50 11.51 - 13.51 9.97 11,87 0.00 1,58

e

e
Py

. N . .




Mea§urc
Cendition
Heart Rate

Avg Pre-Tilt

Avg curi£g Tilt
Max During Ti}t
Delta Hr Avg
Delta Hr Max

Pct Delta ﬁr Max
Delta Hr Return

?ct Delta Br Return

TILT TABLE TESTS

SCT l}

€2.590
8.G5

87.213
€.25]

93.500
6.39

24.713
9.05

36.000
9.2¢

159.621

21.13

~3.733
4.95

94.287
7.85

69.167 °

7.11

40.140
5.17

- 97.333

5.47

20,973
5.09

28.167
5.00-

141.481
10.79

-4.833
5.60

22,813
8.72

sFT 13

64.000
6.93

100.372
13.17

117.000.

16.45

36.372
8.71

53,000
12.81

182.929
17.93

-3.000
4.16

95.709

6.55

R X

" seT 14

63.000
7.75

103.000
19.:2

118.000
21.79

30.000
12.35

55.000
15.53

186,499
18.65

-1.000
2.00

98,485
3.03

SET 15

84.000

8.33
110.305

8,06

122.000
7.66

26.305
2.31

38.000
7.30

145.939

12.31

-4.500

3.00

94.786
3.16

Measurc,
Condition
Heartr Rate:

Avg Pre-Tilt

Avg During Tilt
Max During Tilt
Delta -Hr' Avg
Delta Hr Max

Pc; Delta Hr ﬁa;
Delta Hr Return

rct Delta Hr Return

TILT TABLE TESTS

SET 16

70.000
1114

98;816
20.23

109,333
22.03

28.816
9.11

39.333
11.37

155.575
8.21

-4.667
3.06

93.163
4.31

ser 17 SET .18 .SET 19

74.500
13.00

98.624.

18.22

1¢8.000
19.32

24,124
5.34

33.500
7.19

144,919
5.43

-7.000
9.45

32.129
13.26

68.000
8.49

T 89,713
4.13

99.000-

5.03

21,714
6.95

31.000
9.31

147.204
19.27

-2.000
8.64

97.804
12,59

[P

76.000
0.00

105.333
0.00

120.000
0.00

29.333
0.00

43.000
0.00

157.835
0.00

2.000
0.00

102.622
0.00

65.500
9.00

86.800
11.13

93.000
9.52

.21.300
11.16

28.500
10.25

144,797 .

18.64

-3.500
5.51

94.9€6
7.73




- TILT TABLE TESTS . e " TILT TARLE 7ESTS
Neasure ) o Measure )
Condjtion _SET 21 SET 22  SET 23  SET 24  SET 25 . 1 Con¢ition SLT 26  SET 27  SET 28 SET 29 SET 3¢C
‘Beart Ratc : ’ ’ i _&gé_rg Rate - - )
Avg Pre-Tilt 65.50C  69.000  66.0C0  61.375  67.917 g : Ave Pre-Tilt $8.500  56.750  77.500  $§3.711  66.500
1170 16.85 2.31 5.83 11.8% 7.76 9.25 10.84 10.29 . 13.38
Avg During Tilt 80.989 - 30,948  83.910  86.992  89.879 . BB Avg During Tilt 92.040  95.059 101.763  54.236° - 90,280
A 22.30 24.00 .84 7.98 .92 i 13.82 17.52 9.58 5.6 16.18
Max During Tilt 28.000 87,000  91.000  97.000  96.667 . . Max During Tilt 110.006  199.50C - 115.500 106,857 190,000
25,51 27.01 11.02 9.30 5.62 . N . “15.12- - 13.70 10.13 16.93 17.10
Delta Hr Avg  —  15.289  11.948 17,910 25,617  21.963 T . Delta Hr Mvg 33.530  36.309  27.763°  30.721  23.780
.12.7 7.61 8.89 8.79 5.49 B : . . 9,22 11.60 3.94 3.28 -+ .18
Delta Hr Max 22,500  18.000  25.000  35.625  28.750 el - | pelta ur Hax €1.500  50.750  23.000 43,113 . 33.500°
. 16.11 10.73 11.94 e.72 6.08 . . 12.22 13.12 7.01 - :0.64 6.30
' e -
Pct Delta Hr Max 132,994  124.643 138,133 158,992 142,171 2 : Pct Delta Hr Max  189.249  187.203  150.466  163.578  151.512
21,28 10.55 18.89 15.52 13,04 - B 24.50 26.59 14.37 17.50 11.3a
Delta Hr Return .=5.500  -1,500  =4,500  -£.875  -6.083 e Delta Hr Return -5.250 -2.750  -7.09C  -2.000  -8.560
3.%2 342 2.52 3.50 4.9¢ - 5.06 - 2.60 -~ 5.2¢ 5.-3 5.82
Pct Delta Hr Return 91.874  93.808 93,214 92,188  90.719 . Pct Delta Hr Return 92.497  94.960  30.222  96.950  90.609

4.65 4.38 3.62 -7.31 7.66 10.13 5.18 9.21 10.49 . 10,64




R

Measure
Conditicn
llcart Rate

Avg Pre-Tilt
Ava During Tilt
Max During Tll£
Delta RHr Avq-
Delta Hr Max
Pct Delta Fr Max

Dalta Hr Raturn

Pct Delta Hr Return

TILT TABLE TESTS

SET 31 SET 32
62.289 62.000
8.58 19.80
86.973 89.267
2.26 22,30
96.000 100,000
10.03 22.28
24.723 27.%67
8.36 2.50
33.7%0 38.000
10.17 £.49
155.774 162,281
19.72 6.20 -
-2.750  -12,000
7.01 19.80
95,602 74.232
11,55 10,16

“sET 33
59,000

3,38

£0.907
10 30-

. 87.500
10.35

21.907
7.87

28,500
7.23

149.5¢9
13.79

-2.750
3092

93.639
6.05

PSP A R a——

oy

Mcasurae
L Condition
B156d P¥eidiire

;:AV? §¥l ch-Tl%t
-AVq Dia Pre~-Tilt
pQ1-i Pre-Tiit
Mgan Pres Pre-Tilt
Avg Tilt Sys
Hin iixt Sys
ivg Tilt Dia
Max Tilt Oia
Avg Tilt Pulsn
Min Tilt Pulse
Avg Tilt Mean
Min Tilt Mean
Avg 8ys Pc;t-Til;
Avg Dia Post-Tilt
Delta Dia Avg

Delta Dia Hax;

SET 1

110.563

3.65 -

55,663
1:.69
53.500
10,14

_ 73.562

9.96

116.32$
7.56

111.128
9.66

71.525
7.44

77.125,

6.49

45.300
8.28

37.375
10.60

86.625
6.38

82.792
7.28

113,875
11.13

52,375
11.42

16.462
8.5

22.063

10.26

SET 2 SET 3
109.333  11°.12%
10.54 12.92
46.083  65.375
2.2 2.70
63.250 © 53,250

9.36 5.56
67.167  83.625
4.66 9.410°
117.467 122,050
10.51 12.13
111.667 116,000
3.33 10.68
71.267  82.567
4.00 6.00
76.333 38,250
3.56 6.13
46,200  139.483
13.63 6.20
36.167 29,000
11,09 6.68
86.667 95,728
2.50 8.03
£4.056 °~ 91.750
2.82 7.39
111,250 122,750
6.86 15.18
46,250 63,750
3.n 8.63
25,183~ 16,692
5.33 1.76
30.2%0  22,37S

3.98 3.N

SET 4~ SET S
117.500 121,250 -
3,94 5,42
68.750 . 61.250
7.60 14,19
48.750  60.000
11.29.  15.56
45,000  81.250
392 9.50
116,525 - 122.350
6.4 5.57
105.000  116.000
11.75 3.65
81.100  78.500
10. 10 8.59
88.250  35.000
12.31 5.89
36.287  43.850
14.70 11,66
25,750  33.000
15,31 7.87
93,196  93.117
5.74 5.41
82,563  87.583
17.20 7.43
118,250  122.000
450 - 7.04
61.000  €0.375

6.48 17.57
12:350 - - 17.250

§.79 .8.64
"19.500 23,750
$.34 ° 9.35

.2
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C o oA e

Heasure
Condition
Blond Pressure

Delta Pulse AvVg-
pelta Pulse Max
pct Delta Pulse-
Delta Mean Avg
Delta Mean Pres
pct Return Pulse

pct Return Mean

TILT TABLE TESTS

SET 6, SET 71-
11.975 13.075
13.58 16.96
-+ 22,125 23.125
14,34 <8.67
60.948" 63.959
23,79 25,10
11,458 13.567
3.35- 4.81
6.042 9,667
2,92 4.22
111.842 101.905
22.39 13.08
101.482- 97.815
2.75 4.18

SET 8

710.313

3.2

24,875

14.77

52,262
34,91

8.200
4.98

~16.375
41.06

116.063

7.58

96,728
3.49

-3,800
0.00

8.000-
0.00

78.947
0.90

11.367
0.00

8.167
0.00

60.526-

0.00

16.407
0.00

SET 10

15.675
9.61

28,125
15.91

76.434
-31.46

13.550
9.66

7.333
6.59

111.162
11.77

100,685
v.71

N

[PeTS e

W R

Th ot o

Measure
Condition

Blood' Pressure

Avg Sys Pre-Tilt .
Avg Dia Pre-Tilt

Pulse Pre-Tilt

-Hean Pres Pre-Tilt

Avg. Tilt Sys
Min-Tilt Sys

Avg Tilt Dia
Ma;’?ilt Dia

Avg Tilt Pulse
Minlrllt Pulse
Avg Tilt Mean
HMin Tilt Mean
Avy Sys Post-Tilt

~Avg Dia Post-Tilt

" Delta Dia Avg

Delta Dia Max

TILT TABLE TESTS

SET 11

111.063
10.89-

57.313
11.30

53,750
11.54

75.229

9.75

113,175
7:19

107.000

9.17

74.175
8.54

79.750
8.08

39.000
8.62

30.000
8.75

87.175
7.02

81.625
7.28

112.250
8.63

61.313
11.28°

" 16.862

8.89

22.438-

10.73

SET 12

107.750

1.27

55.417
5.39

52,333
6.31

72.861
4.08"

116.100
2.44

109.500
4.04

71.800
5.11

76.500
5.82

44.309
6.06

35.000
7.62

86.567

3.35

83.444

4.53

112.667
5.31

'57.333
4.45

16.383
7.54

21.083
9.17

SET 13
125.375

4.19

75.250
6.38
50.125
6.17

91.958
4.96

125.050
7.29

120.000
8.21

86.700
8.94

93.750
8.66

38.350
10.55

29.750
12.18

99.483
6.80

T 94.667
8.59

130,125
4.25

_....50.500
7.93

11.450

18.500
4.88

T eRT 14 sEY 1%
121.625 128,000
4.39 4.24
67.125 - 67.500
4.31 8.11
$4.560  60.500
6.91 5.61
85.292 87,667
2,88 6.55_
118.200 126.812
7.28 8.62
110,250 120.750
9,29 8.42
86.500 85.825
6.23 8.90
95.250 90,000
8.66 7.07
31.700 40.987
8.20 5.68
20.500 31.750
10.08 5.74
97.057 99.487
5.34 8.39
92.917 95.417
©4.65 . 11.21
127.500  128.375
7.38 0.95
74.625 _ - 68.000__

5.62 7.33
19,375 18,328
i.10 8.43

28.125 - 22.500
7.27 7.11




et ED) BER R B e
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Heasure
Condition --..
Blood Pressure

Delta Pulse Avv
Delta Pulsce Max
Pct Delta Pulse
Deltq Mgan Avg
Delta Mean Pres
Pct Return Pulse .

Pct Return Mean

TILT TABLE TESTS

SET.1

SET 2
10,700 .17.050
7.8 11.93
18.125  27.083
s, 9.47
61.672  57.048
17.97  15.22
13.062  19.500
6.10 4.87
9.229  16.899
6.68 5.6
113.129  104.127
26,82 14.28
99.360  101.230
8.31 4.17

ST 3

13.767
i.82

27,250
2.06

$3.923
7.67

12,103
1.52

8.125
2,34

110.579
2

99.619
2.50

12,262
5.04

23.000
1.60

A9,720
19,1

R.136
5.50

~-2.417
1%.29

112.175

17.17

94,304
«.0C

“SETS

16.150
9.28

© 27,000

13.3%

56.666
16.27

11.867
6.26

6,333
9.05

102.858
2

99.307
5.18

. g

Lo

RSN RN
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TILT TABLE TESTS

N . M . Vi e -
R 0t S v haaallbs oS

e

Measure *
Condition SET 6 sET 7 SET 8 SET 9 SET 10
Blood Precssure )
Avg Sys Pre-Tilt 116.875  120.250 120.875  106.500 117,500 .
6.02 4.43 - 8.23 0.00 5.61
Avg Dia Pre-Tilt $9.500 $7.125 65.750 68.500 64.125
10.47 4.89 _3.07 0.00 3.20
Pulse Pre-Tilt 57.375 63.125 55.125 38.000 53.375
11.48 8.76 -.5.68 0.00 3.50
Mean Pres Pre-Tilt 78.625  78.167  84.125  81.167  81.917
) - 7.48 2.33 4,66 _  0.00 3.82
Avg Tilt.Sys 120,350 125.100 122,200 120,400 120.600
. . 7.41 6.84 14.15 0.00 5.03
P ) d
Min Tilt Sys 110,000 117.500 89.250 115,000 110.750
] . 9.93 9.85 59,85 0.00 10.34
| Avg Tilt Dia 74.950  75.050  77.387  78.600  82.900
5.47 9.99 5.41 6.00 9.28
l Max Tilt Dia 79.750 80.500 §9.250 85.000 88,750
. 8.26 12.07 4,43 0.00 10.78
' Avg Tilt Pulsc’ 45,400 50.050 44,812 41.800  37.700
8.64 16.65 8.87 0.00 11.14
I Min Tilt Pulse 35,250 40.000 30.250 30.000 25,250
14.82 17.15 20.30 0.00 17.80
: Avg Ti1lt Mean 90.083  91.733 92.325 92.533  9s5.467
! 4,65 4.53 8.30 0.00 6.19
Min Tilt Mean 84.667 87.633 67.750 89.333 89,250
6.62 4.43 45.31 0.00 3.18
Avg Sys Post-Tilt 121,375 119.000 123.750 $3.000 121.87%
8.36 6.79 4.73 0.00 1.93
Avg Dia Post-Tilt 59.125  $5.125 60.000 30.000  62.37S
- © 0 9.20 4.01 1.35 0.00 7.41
Delta Dia Avg. 15.450 17.925 11.637 10.100  18.775
- 6.83- - 10.18 4,10 0.00 12.40
Delta Dia Max 20.2%0 23.375 23,500 16.500  24.625 .
$.74 12.17 7.43 0.00 13.59
N .'r T e T man P cnEr,, Pl -
e O
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- : TILT TABLE TLETS TILT TABLE TESTS : : -

© *easure . Neasure

Condition SET 11 SFT )2 SET 13 ssi 18 SET 13 Condition SET 16 SET 17 SET 18  “SFT.19 SET 20

Blood Pressure - Blood Pressure

Deltz Pulse Avg 14,750 7,033 11,775 22,800  19.513 Avg Sys Pre-Tilt  119.333  12¢.509  122.125 116,500  122.000
. Rl 5 alan 8.75 10,71 311 3.5e 3.33 1.6 3.82 0.00 3.29-
. Delta p;,)_se Max 22 750 17.332 29.37% 3:.000 20,750 Avg Dia Pre-Tilt 70.333 . ¢6.79) 66.875 61.500 75.759
SR . 10.92 17,27 12.3° 5.3¢ €.23 5351 9.2: 14.08 0.00 3.n
‘ . .Pct Delta Pul':c‘ 36.551 68.42F £2.59%¢ 36,245 32,837 “vlse Pre-Tilt - 47,000 61.750 £5.250 $5.050 46.2590
15.56 20.2° 24.01 15.21 .o T 5.20 10,81 14.12 0.0d 3.20
Delta Mean Avg 11.94¢ 13.706 * 7.52% 12.775 11.£21 Mean Pres Pre-Tilt 86.667 87.333 85.292 79.833 91.167
. 65.49 4,09 5.37 3.45 7.2% 3.18 8.72 9.63 0.C0 3.24
" ‘Delta Hean. Pres 6.396 10.583 .2.708 7.625 7.750 ILvg Tilt Sys 116.6€7 128,309 119.8¢0 113.8%0 119.400
© T 6.48. 5.55 5.85 x, 59 a.7n 5.25 8.98 4.15 e.c0 3.99
- Pct Return Pulse . 97.555 106.37% 99.682 87.51” an_ 554 Min Tilt Sys 109.667  117.250  115.750  105.3060 . 114,250
. tn Puls 20.80 . 8.20 : 9.67 g0 3.;3 6,81 2.79 5.91 6.00 3.20
7 Pt Return Mean  104.368  104.2c2 105.476 108.108  100.c30 Avg TAlE Dia  C 84.400 83,200  82.950  73.000 8¢.350
m‘ : 6.76 . 7.22 2.21 .17 03 C; . ) 5.20 11.69 5.23 0.0 . 6.38)
’ Max Tilt Dia 90.000 88,750 87.250 '82.000 93.500
- . 4.58 9.36 .6.85 0.00 5.07
Avg Tilt Pulse 32.267 45.1¢0 36.850 . 35.800 30.050
9.1¢ 10.92 2.7 . " o0.00 7.38
Min Tilt Pulse 23.333 35.000 30.500 2_4.000 24.750
- 14.19 15.25 - 2.52 0,00 9.54
hvg Tilt Hean 95.156 98.233 95,233 89,933 99.367
2.97 9.57 4.72 0.00 - 4,91
Min Tilt Mean 90,778 92,350 ~ 91.250 84.333 96.250
3.3 11.69 4,21 0.00 5.49
Avg Sys Post-Tilt 124,833 127.000 122.87% 121.500 127.625
2.36 . 9.47 6.05 0.00 217
; Avg Dia Post-Tilt __ 75,167 68.625 65.750 . 63.500 81.750
. L . 1.16 6.68 5,33 - 9.00 . 6.7
: Delta Dia Avg 14.067 16.450 16.075 16.500 13.600
: - 3.33° 2.63 10.96 0.00 7.08
: ., Delta Dia Max 19.667 22,000 20.375 20.500 17.750
= 4.37 2.94 10.85 0.00 . 6,38 °

Ve 5 b
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3 Measure
- " Condition SFT 16
%
H Blood Pressure
1 Delta Pulse Avg 16,733
5.25
Delta Pulse Max 25.667
. 10.69
Pet -Delta Pulse 36.456
25,56
Delta Mean Avg 8.489
i 1.58
1
Delta Mean Pres 4.111
: 0.25
' Pct Return Pulse  101.627
1.65
1
; Pct Return Mean 105.920
5.21

SET 17

16.650
5.42

26.759
6.46

55.138
18.62

10.900
1,11 -

5.417
1.09

94,748
6.16

101.132
4.49

TILT TABLE TESTS

© SET 18,

18.400
11.92

24.750
11.89

57.032
9.61

9.942
7.25

5.958
7.44

107.626
%.05

99.993
8.47

SET 19  SET 20
19.200 16,200
0.00 8.63
31,000  21.500
0.00 ~  10.49
£3.636 53,855
0.00 22.25
10.100 8.200
0.09 4.97

4,500 5.083
0.00 6.10
96.364  99.115
0.00 9.97
107,933  106.547
0.02 6.65

~

Measure

Cordition
Blood Precsure

Avg Sys Pre-Tilt
Avg Dia Pre-Tilt
Fulse Pre-Tilt
Mean Pres Pre-Tilt
Avg Tilt Sys
Min Tilt Sys
Avg Tilt Dia
Max Tilt Dia
Avg‘rllt Pulse
Min Tilt Pulse ‘
Avg Tilt Mean
_ Min Tilt Mcan
Avg Sys Post-Tilt
" Avg Dia Post-Tilt
Delga Dia Avg )

Delta Dia Max

SET 21

104.500
3.37

61.125
7.85

£3.375
9.25

75.583
4.88

105.200
11.27

100.500
8.7¢0

67.425
13.67

71.500
16.50

37.775
5.54

32.250
8.46

80.017

12.66

76.250
9.35

105.625
© 4,75

55.75¢
3.80

6.300

1l.1¢

10,375
12.80

SET 22

108,259
4.56

59,625
$.21

48.625
9.58

75.833
6.47

113.100°

6.29

105.500.

8.54
71..50

8.02 °
76.000 |

8.04%

£1.250
5.00

31.500
4.80

85.600
7.10°

-81.667
5.96

111.750
4.21

57.375
7.72

12,225
2.43

16.375
3.47

TILT. TABLE TESTS

o

SET 23

11€,125
6.68

67.000
4.56

49.125
6.71

83.375
4.33

114,750
5.51

105.750
4.27

75.200 -

6.39

78,750
6.02

39.550
1.54

29,500
8.19

88,383
807

84.250
5.69

114.250
3.18

TT§3.7150
6.44

8.200
5.75

11.750
6.61

SET 24

i1c.813
2.94

S6.188
11.17

54.625
19,53

74.396
9.56

115.000
-7.38

103,063
9.34

72.850
- 7.88

78.438
7.21

12,150
8.79

33.688
10.13

86.900
6.49

82.208
7.04

113.063
9.66
56.834

11.50.

16.662
8.43

22.250°
10.14

SET 25

108.542
7.717

50.750
6.27

57.792

. 9.51

70.014
5.13

116.783.°

7.31

110.583
6.35

71.533
4.38

76.417
4.60

45.250
10.10

35.583
9.99

86.617
2.82

83,750
3.62

111.958
S.69

"'s1.792
"6.98

20.783
7.74

25.667
8.51




TILT TABLE TESTS -

Heasure .
Condition ~ -  SET 21  SET 22 SET 23 SET 24  SET 25
Blood Pressure
Delta Pulse Avg 5.600 7.37% 9.575 12,475 . 12.542
7.68 .8.03 7,94 8.59 11,02
Delta Pulse Max 11.125 17.125 19.625 20.938  °22,208°
. 8.87 11.36 14.90 10.16 11.67
Pct Delta Pulse 75.918 67.092 62.445 62.112 62.737
1?.45 18.22 23.44 17.22  18.08
‘ Delta Mean Avg 4.433. 9.767 5,008 17.504 16.603
11.51 . 2,53 3.26 6.25 5.59
Delta Mean Pres " 0.667 - 5.833 0.875 7.813 13.736 ~
9.69  2.40 1.96 6.52 6.20 '
Pct Return Pulse 117.857 112.665 102.801 105.342 105,251
19.33 ©9.73 7.12 24.54 11.17
Pct Return Mean 95.988 99.678 96.717 101.864 102.716
6.43 2.68 -4.05 7.76 5.84

e

.
‘
]

Y "

TILT TABLE TESTS -

Measure -
Condition SET 26  SET 27  SET 28
Blood Pressure .
Avg Sys Pre-Tilt  122.250  119.563  12£.625
: 3.50 3.44 5.7 -
Avg Dia Pre-Tilt .  70.563  67.938 - 64.375
- 8.24 5.78 41.21
Pulse Pre-Tilt 51.688  51.625  60.25G
5.69 9.20 15.83
Mean Pres Pre-Tilt 87,792  85.146  84.458
5.26 3.17 .30 .
Avg Tilt Sys 123.550 117.362  124.581
. 9.40 - 6.38 7.13
Min Tilt Sys 118.000 107.625 112.37%
9.07 10.20 §.52
Avg Tilt Dia 84.633  ©83.800 82,163
7.39 8.28 8.9% .
Max Tilt Dia 91.000  91.750 87,500
_ 7.54 10.54 6.59
avg Tilt Pulse 38,917 _ 33.994  42.419
8.03 11.29  8.62
Min Tilt pulse  _ 29.375  23.125  32.375
9.10  12.32 - 6.41 .
Avg Tilt Mean 97.606  95.131  96.302
7.18 5.54 7.37
Min ~ilt Mean 93,208  87.750 ° 91.500
- 7058 1291 ~9.75
Avg Sys Post-Tilt 126.438° 122.875 125.188
; 11.05 1.52 5.76
avg Dia Post-Tilt 72,125  67.813  64.188
11.79 9,20 13.11 -
Delta Dia Avg 14.071  15.862  17.787
C2.16 6.41 7.92
" Delta Dia Max 20.436  23.813  23.125
: 4.82 7.49 7.72

117.929
4.85

64,143
9.72

53.786
9.74

82.071
7.06

118.771
6.37

109.857
8.05

79.000
7.03

84.143 _
8.43°

39.7N
10.69

30.143
14.75

92.257
4.59

87.286
6.03

122.857
6.34

66.000

11.03

14.857
5.25

20.000
4.79

@0
a3
LY
73

124.375
8.72 -

61.938
8.88

62.438
9.14

82.750.
7.70

126.700
7.58

117.375
10.57

75.125
10.97

84.625
10.93

47.575
13.30

37.500
15.26

94.983
7.75

90.292
.8.60

123.000
8.75

61.875
8.83

17.187
6.93

22.688 |
8.23




TILT TABLE TESTS

Moasufe .
Condition SET 26 SET 27  SET 28 SPT 29 SET 30
Blood, Bressure,
Deltz Pulrce Avg 12.711 17.631 17.831 14.014 14.863
7.13 6.75 7,11 11.64 11.81
Neltd Pulse “ax 22.313 2R 500 27.87% 23,613~ 24.938
: 8.46 7.37 16.31 11,96 13.56
Pct Delta Pulse 56.758 43,084 5¢.607 54,737 59.548
- 16.7¢ 17.13 12.3? 23.63 21.15
Delta Mean Avy 9,814 9,985 115044 10,186 12.233
: 1.40 1.66 6.23 3.00 3,53
Delta Mean Pres 5,417 2.604 7.042 5.214 7.542
5.05 13.81 3.72 2.31 4,47
* Pct Return Pulse 105.130 108.345 101,211  107.:64 98,326
; 8.96 17,07 - 4.95 -16.96 10.21
Pct Return Mean 102,548  101.206 99.983  103.384 99,474
: 3.82 8,28 a.14 1,20 4,51
£ ¢ e

L R ‘

N e s

e T T s

- e

YRR

Measure
~ Condition
Blood Presgsire

Avg Sys Pre-Tilt
Avg Dia Pre-Tilt

Pulse Pre-Tilt

Hean Pres Pre-Tilt

Avg Tilt Sys

Min Tilt Svs

Avg Tilt 6ia

Max Tilt Dia

Avg Tilt Pulse
Min Tilt Pulse
2Avg Tilt Ncan
Min Tilt Mean

Rvg Sys Post-Tilt
Avg Dia Post-Tilt
‘Delta Dia Avg

Delta Dies Max

TILT TABLE TESTS

SET 31 sET 32  SET 23
121.500 112,500 119 750
5.58 7.07 4.89
66.313 65,000  §9.938
9.15 2.95 6.99
55.188  £6.507  49.813
9.96 12.02 “2.91
84.709  80.500  86.5:2
7.03 0.94 5.93
121,000  117.100  120.000
3,74 3.67 4.25
102,500 110.000 1312.500
41.84 7.07 7.33
80,165  73.300  86.125
5.75 0.32 8.29
88.250 83,500  91.125
5.45 2.12 8.20
40.831  38.300  33.875
7.42 4.28 9.66
30.375  27.000  25.000
13.3 2.22 13.22
93.779  91.233  97.417
6.44 . 1.8% 5.58
79.500  86.833  92.750
32,38 3.52 "5.859
123,313 87.250  124.750,
<~ Els 48788 a2
62.875 49,250  72.063
.73 27,22 12.25
. 13.856  .13.300  16.187
802 . 353 9.75
21.938  18,500°  21.1@8
8.78 2.83

10.43

IV




TILT
Measure -
Condition SFT 31
Blood Pressurc -
Delta Pulse fvg 12,356
B : . "9.19
Delta Pulge Max 24.813
] e 12,42
Pct Delta Pulse 5:.617
23,82
Delta Mcan Avg 9.071
5.83
Delta Mean FPresg - ~5.208
. e 29.81
1 _ . Pct Return Pulse  )11.844
.} . 17.12
e Pct Return Mean 98,359 °
; 6.25

. g t— e e

—
'

SET 32

7.700
16.26

19.500
16.2€

61.292
2¢ 97

10,733
0.90

6.333
2,59

78.445
25.3¢4

77.170

13.51

SET 33

15.938
8.46

23,813
12.97

50.14¢
25.54

19.875
7.67

6.208
6.00

105.139
:11.97

103.61¢
8.3%

TILT TABLE TESTS

Measura
Conditicn STT 1" SET 2 SET 3 SET 4 SET 5§
Limb Volume . - )
Left Lig S1 6.045 5.:78 t.5t0 4,370 5.287
iy 1.75 2.€9 1.26 116
* might Leq s1 6.857 . s5.472 3,320 3.830 6.667
- V.95 2.10 0. 00 D.ng 3.46
Average £1 :.571 5448 2.312 2.012 4.382
3.04 1.62 2.39 237 . 339
Left Leg §2 0.125 0.152 . 0.127 0.112 0.110
0.03 0.03 0.01 0.0t _ 0.02
Right Leg 52 0.124 0.14¢ 0.152 ¢.110 0.125
0.02 0.04 0.03 0.03 " o.n\
" Averaga s2 0.133 *  0.151 0.140 ©0.136 0.117
0.03 0.03 0.03 0.03 .02
Left Leg To 2.236 2.203 2.045 2.°17 2.005
0.69 0.¢o 1.39 0.33 0.:7
Right Leg To 20386 2.280 1.867 2.535 2.115
0.31 0.20 .63 .33 - o.2:
2verage To - 2.341 2,157 1.956 2,33 2.060
-0.52 9.6 1.01  clsa - 9.31
Left Leg T1S 4.155 4.243 3.570 1.132 3.960
: 0.85 0.58 1.29 0.85 0.38"
Right Leg T15 . 1.691 1.984 4,148 1.392 4.01%
i 0.59 0.95 0.65 0.59" 0.25
Average T15 4.40¢ 4.126 4,007 4.262 .3.987
0.63 0.65 0.97 0.66 0.22
N , e e
T ———
e i s x




- '\E’ < - ": . - e w -~ el
TILT TABLE ILSTS I more e -~ --TILT TABLE TESTS : C
roasnre Megasurc _ .
Condition i are § ) qm, 7 g.m. 8 SPT 9 g};'r 10 rtondition | SET 11 SET 12 . .SE.'.' 12 SPT 14 SET 15
Limb Volure ) - Lizb Volume
Left Leg S1 5.975 5.717 5,759 5.050 5,013 Left Leg Sl 5.239 6.3080 1210 £.200 . 5.933
1.23 0.89 1.3t 6.09 2.90 ) 2.50 1.97 0.c0 2.36 3.04
Right Lcg Sl §.830 7.600 6.847  12.120 9.150 Right Leg 51 - .-5.783 5.738 4,400 3,8%0 6.963
- ~ 00 1.1 1,08 0.0 1.45 - 2,17 1,37 0,23 0,00 1,34
Average S, 3.231 3,765 4,721 8.075 5,274 aAverage S1 5.272 6.03€ 1.821 3.627 2.836
3,90 3.22 2,63 0.00  3.58 : - 2. 1.57 2.2 1 340
Left Lég s2 0.1:5 0.112 0.145 0.15¢ 5.140 Laft Leg S2 T0.114 0.115 0.117 n.092  0.110
0.03 0.02 0.0¢ 0.00 0.01 . 0,03 0.03 0.06 c.01 0.04
Pight Leg S2 0.152 0.140 0.155 0.190 0.130 Right Leg %2 ¢.143 0.117 0.137 0.097 0.127
. 0.02 0.04 5.01 0.00 a,04 . ) 0.03 0.02 0.05 G.01 0.04
iverage S? 0 139 6,14 0,150 0.190 0,127 hverage S$2 0.129 0.116 Q.12 Q9.095-  6.119
0.01 0.03 0.02 2.00 0.03 0.03 0.63 0.05 0.01 0.04 .
Laft Leg To 2,112 2.137 - 2,050 1.630 2.357 Left Leg To C 2,173 2:318 2.217 2.537 2.502 .
. . 2.46 0.23 0.38° 0.09 0.82 . 0.56 0.23 0.81 0.45 0.87
I Right Leg To 2.400 3.042 2.427 2.580 2.771 Right Leg To 2.507 2.173 . - 2.692 2.387 2.400
: 0.33 1.28 0.30 0.06 0.66 ) 0.77 0.31 0.66 0.34 0.82
' E - Zverage To | 2.256 2.590 2.239 - 2.155  2.535 Avcrage To 2.341 2,246 2,601 2.4677 - 2.451
0133 9.55 0.24: 0.00 0.61 ) 0.53 0.22 0.77 c.36 0.80
E Left Leg T15 5.195 4.015 4.067 4,410 1.377 Left Leg T15 3.719 4.075 4,167 3.307 3.975
. 0.81 0.36 --0.81 0.00 0.57 0.36 8.33 1.08 0.12 0.98
- Right Leg T13 4.575 3.677 §.667  5.920 4,122 Right Ley Ti5 4.592 3.852 1.540 3.787 4.050
E . 0.43 6.892 0.47 0.00 1.00 - c.84 . 0.62 - 6.91 0.51 0.71
iverage 715 " %,435 4,346 4,367 5316,5‘ 4,424 Average T15 4.156 3.963 4,354 3,847 4.012
i, sverage =23 548 hat ot 0'50° 500> 027 L - 0.48 e.42 0.87 0:37 0.79
LI .
T — e —— . { T




Left Lee S1

Right Leg S1

Right Leo S2

Piocht Lea To

SF™17

.272
1.28

£.857
1.23

5,220

3.64

0.125
6.03

0.137

0.03

0.131
0.03

2.282

C.€0,

2.287
0.26

<.285
0.35

. %.132
1.0?

1.387

0.71

4.260
0.0

TILT TLBLL TEST3 ~

[
o]
)
[

15.!97
La22

5.6C2

2.2°

5.85¢C
1.3¢

1.127
0.04

0.140

0.03

9.13:
3.03

2.127
0.19

2.212
.63

2.180

0.1

£.000

0.6

£.292
1.04

4.176

T 0.79

2,570
0,00

5.319

'0.00 |

%.115
0.00

5.090
.00

0.1:0

-0.00

0.115
2.00

1.850

0.00

1.970

0.00

1.919
c.no

2.970
9.00

£.060 -

0.00Q.

3.515
2.00

tteasure

Condition

" Lirb Volune

Left Leg 51

T

. Right Leg'<l

Average S1

Left Leg S2

_Right Leg 82

Average S2
Left Leg *&
Right Leg To
Average Tq

Ieft Leg T15

. Right Leg T15

Average T15

"TILT TABLE TEST.

|

o7 21

5.112
0.81

5.850
1.83

5.180
.99

'0.160

0.92

0.167
0.02

0.164 .

r.02

1.552
0.67

1.987
.52

1.770
0.50

3.873
0.76
0.78

4.219
0.7%

4.565

SFT 22

1.883
1.61

5.710
2.27

3972

3.08

0.140
0.02

4
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4.025

0,43

3.806
0.68

t0n

~

SET 23

£.000

96.7¢
- 5.030

0.00

1.257
2,51

"0.100

0.51

0.125%
0.01

0.112
0.01

1.267
0.21

2.1%2
0.24

1.705
0.22

2.540
0.30

3,745
0.37

3.142
0.30
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JAeasyres

Condition

Livk Tolumei

Left lca 71,
Right_Leo S1:
Averacge. S1
Left Leg,séz
Right Leg- 82
Averace £2-
Left Leg To
Right Leo To.
~verage To
Left Leg T15
. Right qu T15

Sverace Tl5.

(==
wo.
[~ 2
<

)
I
Cedw
wn

Py
O w
o ~N

N O O o

«
o

ON N D0 oo

N

a

N -
~3 w
o

.0.99

£.019
1.1

£.332

< 0.77

%.181 .
0.87

4,090
0.60.

430555
0.54

SET. 238

" 5.610.

2.0¢

6,815
2.35

4.659;
3.19.

0:110.
0.03.

0.126
0.03.

0.118-
0.03

2,254
0.70

2,257
0.58

2.256
0.60 .

- 3.967

0.69.

£.032
0.49

42000~
0.57

SET 20

5.000
1.35

7:382

2.:%

£.606
3.68

0,134
0.03

0.1:9
Q.02

0.141
0.02

2,017
0.35
2.183
0.36

2,250
0.27

3.950
0.68

%4386
0.93

£.1687

0.68

5.495
1.02°

7.828
1.51

~.996
3.14

2

134
0.03,
0.13¢9
0.03

0,136
0.03

2,210
0,:3

2.665
0.95

2.437
0.46

1.074
0.71

4.532
0.76

£.303
N.€5

il 4

FEwAp :
SN o E3
D AR RS LT

| sleAsura’

- Cendition

Limb Volume

Left Leg S1
Right Leg S1

Average Sl

Left Lea S2

Right Leg 32
sweraoe S2
Left Leg To
night-Lea To

average To |

Left Leg T1S

Right Lec T1S

rverage ‘T15%”

TILT TABLE TESTS—' -

SET 32--° €rT 33

stT 31~
5.606 3,383 - 4,021 . .
1.92 2:80. . . 1.9% :
€.136 8.705 5.6€9 C -
2,17 7,80 . 2:68
5.137 6.095 5.071
2.57 2,80 2.4
0.136 0.1%0 0.123
0.0% 0.07 0.03-
n.117 0.16 0.129
5.02 0.04 0.03
0.14 0.152 0.123
0.03 0.05 0.03
2.099 1.740 2.200
- 0.28 0.1¢ 0.52
2.320 2.325 2.4%6
0.7 0.50 5.€3
2.209 2.032 2.317
S 0.31 . 0.17 .50
5,034 3,699 . 3.%0
0.67 1.02 0.59
3.230 5,990 5,199
0.77 1.32 1.10
4:257° ;370,703
0.62 1.17 0.85




NEGATIVE PRFSSURP TESTE - . - NEGITIVE PFTSSURE TESTS -
" teasure 7 ’ . Co - Measure )
Cordition - €Tl U ospr 2 SET 3 SET * SET 5 o . . Concitien .« SE?6  .§oT ! seT £ SFT 9 - SET 10
_Béart Rate <. - , : o ' . Beart Rate : : o -
lvg Pre-* - 57.25¢  €2.333  52.000  S51.500  63.500 ) : -Bve Pre-np SE.300 57,560 55,000 40,000  49.509
- . £.30 13.9: .12 9.98 1€.68 ’ i ] 9.57 17.33 T 1i.)e 0.0 4,23
- "2vg Step I ¥p° 5:.965  62.076  52.B19  S0.8:7  63.569 - B . ‘vastep I e 57.917 54,597 S5.806. 24,000 49.569
N 2.89 12.55 7.82 7.01 1.1 . 113 19.42 9.43 2.09 5.18° T
g Step I XP 57.299  65.19:  5i.532  $2.236  66.51% : Avg Step IIPP 61.097° 775882 55,931 5,333 =0.472
2.26 13.29 9.37 8.67 11.46 N 5.29 i2.35 10.76 2.99 2.86
“Step III KP 58.431  65.583 58,778  54.931  68.694 . : Ava Steo III o €2.722  57.0€$  56.:31  -7.111  §2.028
o 2.28 10.86 6.62  7.52 13.%4 o . - §.03  ~10.11 10.02 0.€3 2,20
_2vg Total NP 56.898 ' -64.275° 55.380- 52.671  66.259 - - - Avg Total ¥° .. $C.579  56.569 56,056 45,381  50.690 -
el T . 2.1% 12.02 7.92 7.69 12.00 : : ?.21 19.95 10.01 c.09 1,02 '
I¥ax Fr NP €:.500 72,000  6£.000 -- 60.000  75.000 T Max Br np 33.000  65.0n0  €5.000  %6.500  58.000
. . 3.32 13.62 10.33 8.64 12.¢£ - . 10.52 11.:9 12.38 0.00 1.00
Ivg Post-1p 56.000  66.000  56.000  59.000 - 71,500 o g POSt-MF .63.500  61.500 55,500 32,059  59.000
I 2,33 12.71 8.16 5.29 16.52 ... 10.75 8.23 9.15 0.0 -a.31
" Dpelta Br dvg -0.352  <C.059 3.380 171 1.759 ' B Delta Xr hvo 2,079 2.069 1.056 5,441 i.190
: . 2.80 2.81 1.57 3.91 8.01 - 5.32 6.60 2.31 9.90 3.45
7.250  7.667  12.000 8.500 9.500 - Delta Fr Mex 15,500 _ 10.500  10.000  14.090 8,500
.77 334 %.32 1.91 7.90 . _ 3.7 6.91 1.63 .03 1,73 -
© “Fet Delta Fr Max  113.150 112.513  122.91: . 117.17%  117.809 . Pct Delta Ur Max 126.015  123.373  128.%18  120.000 117.680
oo g £.93 6.85 6.47 6.9% 17.67 : ) 19.92 22.3%9 2.29 0,00 10.29
.. Pct Delta Hr Return 98.071 103.053  107.651 117.19: 112.269 e .+ Pet Delta Fr Returr 102.970  118.286  101.667 120.090  120.526
S £.25 G0l 5.33 20.32 12.36 . 10.:9 23.8F 5.77 0.e0 25.34
{ A e . ot i —Tarc-—:--t —-vm—w.‘ " -c;.::.—-s "‘—‘.—_4;-—“—‘, —— a o r e M S . Wl Ry Gt £ e W e Ay v P g s v e it _«-
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MEGATIVE PRESSURE TESTS

, : NEGATIVE PRESSURE TESTS -

tieasure - s e im ve

< R )

" xeasure B .. .
Condition SET 16 SET 17 SET 18  .£PT 19 SET .20 .

Condition SET 11  SET 12 SET 13  SFT1i  SET 15

Heart 3late -
“Heart Roate —_—

: - . A\wg Pre-mp’ - 65.333 70.560 €6.000 85,000 63.000
Avg Pre-P 62.000 62,333 - ¢7.0090 64.000 78.000 H s 14.74 il1.82 3.00 n_ny - 12,70
€. 7.97 7.75 .79 3.52 ) -
) n svg Step I MP 65.167° 71.3¢7 66.275 LER 63.984
Avg Step I NP 60.937 66.296 66.75%0 63.272° 78.000 11.56 11.¢4 . 7.0 3.3 “10.30 .
. 6.72 6.14 6.8% 7.22 5.72
N R - Ave Step II NP © 66,567 70.625 64,958 86,900 63.217 ;
. Svg Step II NP €1.500 - 68,516 .67.944 70.653 79,222 11.56 11.25 7.1 0,00 9.72 -
6.13 5.34 6.65 8.4z 5.68 . - - .
‘ . Avg Step YII np 73.389 71.5%2 66,079 86.000 67,683
Avg Step IIT NP 63.604 70.204 72.194 71.986 80,194 . 12,12 10.03 6.93 n.09 10.64
1.69 6.06 Y ) 8,37 5.74 . -
hLvg Total 1P 68.:07 71.171 65.971 85.481 §4.829
Avg Total NP €2.014° 69.339 68.963 68.704 79.139 . 9,96 16,70 7.46 o.0? 10.23
5.60 5.7 6.97 7.10 5.55 . .
) Max Hr NP 80.000 79.000 74,000 22,900 7:.000
Hax Hr Mp 73.000 76.333 77.000 80.C00 85.000 . 10.58 13.61 6§.93 0.00 11.55 " -
6.05 - 8.87 2,64 5.03
ovq Post-VP 70.000 75.000 48.060 83.000 £5.500 ‘
. Avg Post-NP . 65.250 70.667 £§9.500 62.000 78.000 8,72 - 12.79 32.78 .09 11.12
2.77 10.25 6,40 7.39 6.32 i 3 . N
Ta Delta Pr tvg . 3.074 0.€72 -0.029 «0.3519 1.829
Delta Fr aAvg 0.01% 1.005 1.963 1.704 1.139 H - 5.27 3.37 1.47 T 0.09 2.86
3.9 3.28 2.1% 5,79 .79 " . .
. Delta Hr *ax 1£.€87 8.500 8.6000 - 6.000 1+,000
Delta Hr Max 3.000 9.000 10.000 16.C00 7.000 ' . 13.01 3.00 . 2.31 0.00 ?2.58
6.1 6.5% 4.32 7.83 7.57 . .
- < Pct Delta Br Max 125.011 112.02¢ *112.407 105,977 118,222 .
* Pct Delta Hr ax: 113.898 114.318 115.052 125.861 109.823 ' 22,13 3.55 2,37 0.00 5.95 )
12,24 11.36 6.36 13.2¢6 10.24 LT
. ! - ’ - - Pst Delta Pr Return 109.042 106,406 71.299 102, 326 102,656 -
Pct Delta Hr Reti.n 106,031 105.602 104.009 108.480 100.420 ! R R 15.43 5,:7 47.55 0.00 9.66 -
v §.C8 16.21 4.52 10.856 5.33 - : s
i .
l !
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NEGATIVE PRESSURL TESTS

P f

Stoasure . _
Cordition SFT 21 SET 22  SCT 23 SET 24 SET 25
/" Heart Rate ‘ .
- avg Pre-mp £0.000  €5.060  €3.500  55.625  65.833 N
' 16.33 . 17.32 1.08 é.78 10.92
ivg Step T NP 60.625  £7.750  62.681  57.951  62.171
r 9.28 16.09 1.47 3,85 9.68
i Avg Step 11 NP 62.1€67 €8, %4 61.-86 59.399 -6€.855.
' N 12.52 17.10 2,26 5,01 3.31
. ivg Step III P €3.028  68.778  65.133  £1.017  67.89:%
12.5¢ 18,78 © .33 .18 8.72
l, fvg Total VP §1.9:0  68.323  £3.102 53,456  66.307
.32 17.32 1,69 189 9.23
| vax ur Wp §9.000 73,000  73.000  7.250  74.167
12.39 15.58 2.00 £.51 9.93
| fug Post-NP 67.000  69.500  66.000  0.625 68,333
13.71 13.86 .65 .01 11.28
| Delta Pr fwvg 1.930 -0.676 --0.298  -0.169 0.173
\ 1.37 1.23 200 3.29 2.95
4 4
Delta Hr Max 9.000 3.000 9.506 7.625 8.333
5.03 1.63 3.00 5.8 5.03
Pct Delta Hr “ax  114.633  165.768 115.020 113,519  :13.416
.39 1.8 5.0.  10.36-  8.99
oct Delta Hr Pcturn 111.310  100.351 102,007 102,051  105.327
5.52 2.73 7.10 7.3 1L
' -
X - PO N T

Measure
Condition
Heart. Rate

avg Prc-NP~
‘Avg Step I NP
Avg Step IT NP
Avg Step III NP
Avg Total .NP
Max Hr NP

Avg Post-NP
Delta Hr Avg
Delta Hr ax

Pct Delta Fr Max

NEGATIVE PRESSURE

SET 26

59.500
10.57

$9.785
10.09

61.213

. 10.39

65.486

--9.78

62.172
10.02

70.500
11.30

§2.750
9.91

2:671°

1.90

11.000
4.14

118.983 -

Pct Delta Er Return 105.831

sEr 27

57.750 .
10.98 -

" 57.160

o2

6l.4%%

12.63

63.358
11.72

60.687
11.06

70.000
13.35

- 64,000
8.00

2,937

£.95

12.250

6.€3

121.668
10.78 .

112,837 -

15.80

TESTS

ZET 28

71.256
11.50

- 70,785
11.37

72.868
10.78
74,484
11.38

- 72.699
11.06

79.500
10.57

75.750
12.09

1.429
6.12

- 8.250
-7.29

113.866
14.05

106.34%
- 11.10

SET 29

61 229 -.

11.47

61.02°
11.06

63.384
8.18

67.294
9.99

£1.934
8.75

76.000

16.33

€6.286
'9.7§

2.505

4.86

15.571
9.7

125.585
17.04

109.001
11.59

SFET 30

. 62.500

16.20
62.972

- 13.38

64.313
12.82

64.306
12.11

€3.870
12.70

72.000
13.86

68.250
12.26

1.370
31.91

9.500
4.99

117.997
15.99

112,346
17,24



1
% ; . <. -
NECATIVE PRESSURE TESTS R o NEGATIVE PRESSURF TESTS ~
seasure . Measure . -
Corditien SET 31 - SET 32 SET 33 .

Condition SET1  SET 2° SBT3 SET 2  SLT S
Hears Fate -Blcod Pr-ssure ’

Avg Sys Pre-wp 107.688 112.333 '115.625 116.750 117.50¢

svg Pro-VP €0.500 £3.000 56.250 T
] - 10.73 22.53 12.39 8.51 7.37° 12.37 3.66 8.81
ivg Step 1 NP €1.3°0  §..222  S€.778. Avg Dia Pre-wp . 56,688 56,333 69,625 69,500 - 64.87%
' 9.29 - 28.6C 11.04 : 10.01 .40 7.66 6.94 4,03
Twa Step IXI NP 60. %% 55,667 56.94 iwvg Pulse Pru-'ip 51 200 57.000 456.000 47.250 52,625
‘ i 10.0¢ 28,76 9.59 9.16 8.67 5.55 .19 8.53
svqg Step IIT NP €1.255  56.556 59,556 B Avg Mezn “ulse Pre-Mp  73.687 75,333 84.958  £5.250  82.417
: 9.50 27,50 10.99 D 8.8 3.78 9.13 5,72 4.53
‘ ivg Total %P 61.013  65.81  57.759 Total Sys Steps 108,187 110.523 112,792 124,333 117,333
9,74 28.28 10.43 ) 9,24 7.88  11.21 7.50 .87
l “ax Hr NP 69.500  74.000  66.000 Total Pulse Steps 39.146  52.556  39.833  $2:542- 317,375 .
. 10,16 25.16 11.71 : 10.84 9.5° 5.1 7.02 8.34 -
] Avg Post-NP 51.750 68,000 62,250 mstal Mar Steps 75.423  715.5%€ 86,236 A5.972 85,750
22.62 28,28 10.11 7,78 2048 10.92 3.33 6.39
] Delta Hr Ava 0.513 2.481 1.509 Sys PosteNP 111.063 117.9i7 112.750 114.875 121.375 -
1.89 4,24 2.96 . 11.28 7.13  11.87 4.44  10.56 -
} Dclta Er Max 3,000  11.009 9.750 9ia Post-vp © 57.000 59.€67 71.250 71.256 71:87S
2.14 7.07 3.717 6.81 8.07  10.09 5.55  1:.10
Pct Delta Mr “ex  115.412 123.:88  117.951 - Pulse Pcst-NP 4,063 51,250 £1.500  33.625  19.500
I i.56 23,35 7.78 11.62 9.6% 7.58 6.39  12.34
Pct Delta Hr Return 86,483  111.163 112,591 Mean Post-WP . 75.021 76.750 85.083 85.792 88,375
‘ 35.31 12.5¢ 19.61 6.58 6.%1 °  10.10 2.2 11.66
- — rin Systolic '103.250 105.167 109,500 107.000 112.750
i' . ~8221 ‘6277 "10%63 13,36 5.18
- #ax Diastolic 63.250  63.333  79.500 78,500  75.000
' 10.70 7.12 12,97 5.57 6.98
.. i - e e - ~ #in Pulse . -41.750  35.833. 33.000 . 31.000.- 39.7%0
: 9.24  10.83 5,42 .48 6.29
l: . “win MpP - 72.458° 71.667 81.750  82.250  8C.917
7.79 2038 10.31 5.10 1.57
! ‘ Delta Pulse Max 79.250 11,167 13,000 16,250 12.875 --
d :.17 6.65 7.63  11.44 2.93
) - U A R




s

Heésure~:
. Condition SET 1
Bldod Presgure
Pct Dzlta Pulse fax 81.5609
. R 8.31
Delta BP Mean hvg 1.736
i 3,41
Delta BP Mean Mox -1.229
3.25
Pct Raturn Pulse 106.928
22.09
Pct Return BP Mezn ©102.132
4.61

SET 2

80.172
11.53

2.213
- 3.15

~3.667
S.07

90.:72

1:.35

101.80L7
5.29

NEGATIVE PRESSURE TESTS

72.58%
1%.21

1.278
.72

-3.208
5.81

90,4338
13.79

100.140
5.08

- - —

SET 4 SET 5

~66.926 75.629
21.13 2.51
5.722 3.233
.53 2.23
~3.000 -1.500
T 3.89 1.+8
$3.161 94.50)
18.75 20,34
108.916 106,383
7.42 8.55

o 2 e e L e -

* casurn
Condition
BlcoZi Pressure

Lvg Sys Pra=tr
L Avg Pia Pre-ur
rvg Pulse Pre=-"T
“ve ‘car Pulse ?re—éﬂ
Tnsal.tys Tterws
T;tal Tulse Ttenc
Total ‘ean Sters
Cys Post-2P
. Bia ?ost-??
“rvlse Fort-'P
“ean Pns;-VP
“in “wstalic
v Diastolic
“xn.?ulée
‘in 2P

Delta Pulre 2>

NECATIVE PRESSURL TPST.

SET 6

---116.875 .

7.66

€3.75¢
.81

53.125
3.61

21./58

6.90 -

116.01%2
9.39

“7.95%
5.12

§5+.269
§.67

114,750
€.75

6€.000
2.,

*%.750
7.17

82.250
7.14

172,750
5

73,750
£.30

%9.000
3,83

AT LE)

7.89

13.125
0.2%

115,750
£.33

£3.375
§.9%

52.375 .

10.37

2n.833
3.63

116.250
2,97

53.375

20.667
1.00

113.000
7.11

62,750
5.12

50,250
12.74

79.500
2.38

119.500
7.00

69.250
6£.99

45,250

13038

76.917
EN

7.125 °
2.3

116.125
6.34

65.125
.53

51.00 |

9.37

27.12%
2.76

120.250
2.67

$l.208
8.58

26.111
3.05

120.75¢
8.172

117.750
R.02

C 16,667
5.51

+1.000
5.°9

81,417
3.78

10.000
6.0 .

107.700 311+,900

3.00 .z
33.09% © 68.87%
0.00 0.63
11,000 25 128 .
.02 ' 11.02
77.667 83,017
0.69 6.23 -
108,667 111,417
2.00 5.33
*2.50C  z1.7a2
0.00 7.86
80.333 - - 856
1.0 3.45
106,560 117,750
8.69 2.73
€6.000 72,500
£.90 5,79
*0.500 5250
0.0 1.3
79.500 - 87,583
0.00 2.91
100,000 108,250
9.00 £, 00
77.200 75,784
0.0c0  s5.7:
37.000  37.753
_0.00 9.€9
75.333  79.83:
.00 3.11
7.€00 7.35%
n.00 ]
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 arure
“ondition

Rleccd Pressure

pct Dalta Pulre

Lelta BP “ean Ave

Nelta PP “tean “ax

Pct “eturr Pulse

oct Teturn RF ean

rrr—— e o . g e 4

NEGLTIVE

91,362
8.23

160.9¢€5
1.4

%]
‘O W
.
o

tnes

oD
o 8
o
i)

W

CATIVE,

rnasire
Conc.iticn
elcoé Fressur?

“vg Nys Pre-"'P

tvg Dia ©re-i'F

Ave tulse Pre-P --

Avg Mear Pulse Tre-P
Tntal Sve Stleps

~otal Pulse Fteps

Teot2l “ean Steps

D.a Post-NP
Pulse Post-VP
rean Post-'P

vip' Systelic

siax Dinztolic
“in Pulse
Fin MIP

pelta "uire *'ax

10°.62¢
19.02

112, 3¢

2.77

%5.570
3.3

31.9138
10,07

77.412
.08

105.275

11.19

6--.333
7.99

32,125
1.1

117,167
3.582

€3 £33

3.5¢

n

Y2
3.53

£.35%
*.35

109,542
P

5°.1€7
6.37

£1.333
.PY

srT 13

83.090

€.68

33_000

5.83

117,756
* 57

73.75%
>.00

73,050
*.07
85,022

S.

E.875
B.63




NEGTIVE PRUS3URT TESTS

NEGATIVE PPLSSURE TESTS

AN T g = o v _

. A N l Ssasure T .
“easure . ’ : o < i - . -
e ) _ o ) Concitior °IT 1€ SET 17 SFT 18 stm le  spp 20
conditicn : 3TT 11 SFT 12 SET 13 -SIT 14 SET 15 ‘ Plood Pressure -
. BloocC Pressure 7 “'
] ive fys Pre-'P . 110 g6 122°750 117.750 -396 006 117.000
Pct Delta Pulse fMax - £€2.52 85.913 - 3.21 £.5] 3.6 9 )
. 1:.20 13.02 o i
Leezs . Avg Dia Pre-nr 75.700 - g5_300 9 6% 5
5. .3 3, . 500 .
Delta BP IMean “vg ;.;gl —g.giﬁ ' .00 ) 6.67 67.§§5 0.06C 72.2;5
X ‘ .39 R 3vg Pulse Pre-p 43,687 57.2%0 » 51.30
. . .2° 218,12 360 g1,
melta BP o e 2115 -3.270 l 6.81 2:35¢ 2125 slso 1.625
3’se 2.92 - S
. ) o 5F -9e Ave Mean Pulse Pre-No 89.556 g: 583 85.6¢7 51.567 89.250
Pct 2eturn Pulse 106.580 100.5°6 112.109 ] 1.95 5.3z slos  blc0 3053
) 17.20 12,56 s 1 - )
Totel Sys Steps 117.11) 322,625 337 667 115.167 119.9e3
' . Return RP Mean * 101.65% 92,155 [ 5.3 3.60 3,23 0.00 2.:3
%.58 €.13 - | N
Total Pulse Stens :2.167 52,958 i8.167 50.833 40,128
’ 5.53 £.59 s.39 2.00 7.29
I Tctal “ean Stecos 89.000 ° g5, a0 85.556 C€1.278  92.333
' X . 1.7¢ €.43 €.08 0.50 3.55
‘ | S1s Post-np . 120.500 124:375 117_375' 125,300 119.375
| ) a.27 3.9% . . 3.82 0.00 3.3%0
I N Dia Post-pp 76.667 82,375 68,000 67.700  76.500
2.7% 7.85 °.92 9.00 7.15
' Pulse Post-vp. 43.832 55,006 9,375 52.500 £2.873
B 2.3 6.0 12.3€ 0.¢0 9.11
' Hear Post-i2 91.278  87.042 g: ;55 81.500 90.792
3.15 6.07° Z .89 0.90 i.55
) “ia Sustelie 113.000 138,250 114.750 11%.000 333,599
- .36 3.430 .35 0.00 .36
“f2x Diastolic 81.5060  71.900 7:.000 66.000 g: o9
2.12 7.87 9.38 0.00 5.94
“4in Pulse 39.667 9,750 24,750 #9.000 32.750
%.93 1.03 8.77 0.00 5,74
in ¢ - A
n '{R2 86.667 84.117 g3.500 80.333 £7.833
. - B . 2.}9 6,24 - 6,02 0.00 5.67
Delta Pulse “tax 7.008  7.500  3.375 < 2.50 8.875
2.65 *.as 2.59 0.00 2.56




EGRPIVE PRESSURE frits MERATIVE POTSSUPP TESTS
Yo - - Srem A )
. = L T k:'arvu—fc . SO B
rasurc . . e R . L . - PR L
Cendition ‘ SoT 316 SET 17 SET 18 ST 19 SET 20 Conciticn © SET 21 €FT 22  °PT 23 epT 21 £vT 2t
rosd Teemibe Blood Frossure
Blood Preas . : . . . . oL .
s . . 05,17 15,353 ave Rys Pre-vp 107.375 1062.500 10£.525 108,688 111.750
Pot Delra Pulsc “fax ‘.g§o 8;:217 ~g.%OG 7;.93 2.90 6.77 2,25 9.05 5.83
L " L o : *va Dia Fre-wp 61.125  61.500 €5.500 ce.500 s7.8%3
ralt: DF “fcan Sva 238 ;';53 2:339 313:3 7.77 9.57 2.7 8.51 0"
L o _ - Avg Pulse Pre-'P 46.250 17,030 £°.125 50.13¢ 52,167
Delta 3P “Ican “ax e -0.1¢7 T T 8.:§ €.23 8.30 .16 6.37
. : - - Vaa . Avg Mean Pulse Pra-KP 76,552 77.367  £6.208  75.22%  75.630
9
Pct Return Pulse 101 Igl f:-;;b —03:332 12§:§8- 5.21 3.22 £.75 7.5% 3.38
S A o . Total Sys Steps 105,750 109.822 11.833 109.°79 199.69°
Pct Returr BT “fean 101 gga 1.;j3§3 cg:ggs 1o§:;i g ¢ 33 397 o 28 3
~otal Pulse Steps £3.833  75.900  *£.083  13.2°C  50.958
11.20 £.7° 9.1:  10.1f 217
Total-Mear Steps 7€.528 | 79.5312  e1.:{1  76.353  95.722
6.29 7.50 £.08 5 73 .22
Sys Post-NP 106.625 110.375 112.375 111.750 110.308
7.98 7.66 6.30  10.22 5.59
Dia Post-"P 62.125 65.275  65.500 58,750, 58.917
3.78 7.3¢ .27 5.0 €.97
Pulse Post-"P 35.500 £%.500  6.375 53 006  51.207
11,40 9.7¢  12.8¢  10.5¢ 7.63
Yean Post-vp 76.958  10.708  €1.125 76./17 76.01%
7.5 5.87 6.53 5.°3 5.61
Fin Svstolic 99.500 105.750 137.500 107.313 105.000
) 5.00 6.08 3.%2 9.62 5.19
g v w e e SE ATy Cooe _m « eua
NiX Diastolie %6500 Geibie 7REET §IAY 631005
- 10.03  11.17  10.26 3.02 6.1:
‘Hin Pulse 31.500 38,750  37.250 42,933  £.833
) 12.71 9.38 .26 10.10 3.12
Min f2p 73.333  76.083  77.°17  73.375  72.167
. ] 6.87 £.11 6.13° k.. .00
Delta Pulse *ax 11,750 8.250 6.475 7.256 9..333
s.90 9" 5.79 6.31 6.77 -

a— > . Dbt

o .
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. : T e " sPr 76
Condikxaﬁi SET 22 SET 23. SET 27 T

alood Px'essure

ik it ‘ 2,167 AL.743 0 95U67E 3010
pet peltd pulse tex 12:32° 10isn 1nsa 120l 1200 -

. By 1:.57

?76;375'

0.083 . 1011 -

333 ‘i:

RN
3.30 -~

1.236-
1.20 -

-0.01¢  2.375°
132 1,97

ser 27

118 913 ‘Y10i688 1184

‘ L v $1.938
-3.208 ° "=1.083 - -2.792 \A-1.asuA _13.472N . N
g.as 2.27 - .2.79 0 7 3.3 3.38 ;s.yo; :

< ad.225 167 95595249 90,854
95.609 © 24,229 107.451- 106.754" - 9s.~9a 854
15.17 11,21 - 26,087 19.12 7 14:76 3.28

scrf~i4 drt za gzr I

13 117 6’3 119.?50

£ 6.38° . 5.8) . 7,03 -
72,838 ss.ss:’“ss 571 5..~38
6.60 - - '5.59° 7 3.0% ©: 5.97.
45.750 . $2.250 492071 s..exz
€5 77,29 s.qs
aaus7 ”33919 a '.. |
£.98-7- 3083 e 52 RREN

VN s, 854 °116.937. 119, 318’ 115 500329.137 0 .
' - 100, gng 103.355 102 123 1ux.esa 102.;86 o 2 15 o 25 »; XU Vi _1,.~ L
) B o ‘Total Pulse Steps . . 39.521 - 20.979  48.1:6  45.476 57 167 . ]
oty w438 iTTEl0R 6130 . 5.33- 926 ¢ |
Sotal Mean, Stops [89.507  go.518. -87. 278 as.xs: " 83, 326,
: ' .62~ s.07 12 -
'117.506‘3113:675‘; R
- U583 I -8.0 .
75.3757 . 72.125j 70‘571.65 ssz’

551

et
- _‘111.375

-2
82,250
10,00

5.24 -

e 26
"9.438
7.5

5,97

89,667 f

81 571

32.500 ¥ 3‘2 125

.8.36 -

lu.OC

© 13,2507 51,750 4€.€43
S.£2 _ 9.09 5,06 9 ee
89,792  29.375 g6.119 83.271 )
$3.35 .0 839 7022

5.37 _-,,;f g

1 250 - 118, 253 11, 13114.875 A""

.74 ,7-23 © 5,58 . 6.92°

Z.7.875 76,333 70,125 .
591 5.36. 6,61 6.95.

“41.375- 738,571 27.500
.21 a3 9lse

-83.0007" 82 333 90 657"

5.37 5.17 7001 5.90 - :
13,625 10.875 1o 500 7,313 . -
6.32. .

6,69 <




B M A e el e

VRITIVE prorouer meges © L T DL e ':"r'.'rzvn nzssupr -"-'re : : :
| \<u‘t: - cor L, - .| “teasure o ;\ ) o T 3

v erditien TTIe enr 37 At 9g pemose | gre 3  Cméitfon- T . STT 31 sET 32 ser 337 i L
- Tlcod ' rezzurs ; S;?Od ressure RS X

. - - 3¥.2%7  7n 308 76.92% 18057 ge,90- L ’We 5vs Pre-e 116.938 111.500 115.500 . - - . R
Pet Telfa Tulae mw PR S 1718 O VL. B 2 L AR 2 - S :
e - T . " Ave pre-ve | 375 63.750 72,125 © )
; “ean .t -1.1:7 .13 1253 25t n.s1e Ave Dia Pre-re | - 61.378 > T2
k, CElER TR Tean S ECHE AR A 2.70 R T e 873 n06 Ta7e .
) et cra- a ave e . ’ i €9.563 17,750 13,375 -
IR R s nem e kv B9 5030 827 ~
et tturs tvlas 130975 95i050  93.865  95.085  9¢,a73 (Ava fean Rulse Sre-np.  83.896 79.667 95‘5831 :
T - 15.92 12,37 17,58 18 an . S i 5,588, el

1M1 us 750"
£.60 - e.58

Tet “cturs ** Cman  ea.735 101.917 106283 . 183.05 115.675
S 2100 sler 5.7 T3l zles A . _
C - . : 46,667 42.458 o
5890 3ls5 c . el
,80.806 88,3212 ..
0.67 527

111.500 nv.ssi
1.07- "~ 6.95 -

" 65,0007 .77.500
L 6l3e

T $6.500 24,063
P.29 . 11.20

84,229 g0.500- -89.187 - c
432 L4 383

107000 1'1&&73

" ‘Pulse. Popt-iP "

- Hean Posteis ..
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] B A ssT 31 SET 32 SET 33. S . - co o : -
| Ceneiticn . D . " Coneiticn .S v SETL1 SPT? SET3 - SET 4 SET S
- £ Blt-bod‘ tressure. .- e P T T et T o . . . e =
- R mmm T : . P ) Volune e . :
pct Delta Pulse Max 96°9§4 Sgl.g? 8‘1!:%%1 - " T = — S T ’ ‘ )
l L FEEIET L 9.2 . : . DV/DP1 Left Leg . 6.055  0.230. 0,345 - 0.332  0.252
) o : Los7 113 1.8l fe T T ST0038 L 0027 0.17°  0.245 - 0.2
’ . ‘16 3.12 . T ' .. - B .. . . :
" w.01 2.16 M . i o DV/DPl Right Leg ° ~ . -0.073 -0.028 -0.070 =-0.025 -0.002
. 1.938  -1.833 23500 . ; LT < 0.08 0.04 0.03  0,05° 0.1}
R -1. B - . 3,18 N RO . oo s L 4 - T ) . - . -
l;;._- _ .26 07 - T . _DV/DP2 ., 0,30 - 0,257  0.367  0.427 . 0,317
b 105.259  96.994 101,031 " 2L 002077 0,107 - 0,16 - v 0,220 0.1
R . 3 ) - - “.ox . s - ; - - [ S . . .
_— 12,09 7.00 20 DV/DP2 Right Leg ~0.019 -0.017 . -0.057 <-0.008 -0.052 °
: l . 160.5%5 101,078 103.270 St P 0,162 % 0.03°7 - 0,07 0,01 0.08 -
- - P 2 ) - - . 6 . o ‘* -, - o : - . L - R -
) o 6.01 1.8 6 T1S " Left Leg -tr 7 -0.228  0.270  0.457  ©£.302 _ 0.142
1 - ] - 0.44 0.15 0.47 ° 0.72 0.22
o - Right Leg. - -0.584 L.0,k'2° 0,317 -0.5€0 .-0,7:0
' . ST 0.57 0.43 . 0.52.  0.49 0.52
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Measure

Condition

Leg Yoluwe- °

_DV/9P1 " Left Lec -

. nv/pPL | Right Leg -

D\.;/pgz,, :.?ighi r.egi.-

T15 Left Leg ~

HECATIVE PRRSSURE .SESTS

bv}:iéi_, t

T1S  Right Lég .

SET 8

0.102
0.26

9.028

9.CR -
0.315
0,09 - -

0,035 - .
0.07 .-

0.003
0.590

-0.450 .
0.32.°

- lleasure - -

Conditifn: . - - i

Leg Volurs .

“ DW/DP1l Let Leg-i. ..

- 'Dv/DF2" Left neq -

“ DV/DP2. Richt Leg..

XFGLTIVE PROSSURE TPATS

0.307-% 0,175

DV/OPY Piabt Leg

715 Left Léo
- ‘715 Richt Leg _ <.58€- =0.173
ST T 0.26 - 0.18 =

SR 11 USET. 120 SET 130T 18 6FT 1S

7.0.400

0.17

~0.012
0.09

< g.322

0.07

~0.027

0.07

0.¢25
0,78 -

-0.465
0.37




Measure
- Condition
Loz Volume

DV/bPl Left Legq

Dv;Dé}_ Qiq&: Leg
'DV75”;< Left Leg
DVVDPé .Righ: Leqg
T15 Left Leg

TI5 Right Leg

wr

SET 16

0.783
.08

~0.120
. 0.01

0.320
0.05

-0.060
-0.13

1.110
6.30

-0.750
0.25

°FT 17

n.3%2
2.26

~-0.027
0.03

¢.370
9.15

-0.175

6.09

0.39¢
0.9¢

~0.£75
0.63

NEGATIVE PRESSUFE TESTS

SET 18 sSFT 19

0,162

0.53 .

-0.207
0.26

0.32
0.12

-0.017
0.0:

0.675
1.21

-0.707
0.55

0.260
0.00

-0.100
0.00

9.330
0.00

-0.070

0.00

-0.140
0.90

-0.400
0.00

SET 20

0.227
0.38

-0,003
0.03 -

0,325
0.10

-0.020
0.06

0.422
2.98

-0.435
0.5¢

Heasure

Condition

Leg Volume

DV/DPYl Left Leg

DV/DP1 Right Leg

DV/DP2 Lcft Leg

DV/DP2 Right Leg

har’S

715 paft Log

TI5 Right Leg

RECATIVE . PRESSURE TESTS

SET 21-
0.272 0.130
0.16 3.21
-0.633  -0.058
3.06 0.86
0.197  0.155
0.0t 0.13
-9.11z2  -0.045
0.94 0.05
0.265  0.0632
.14 0.32
-0.777  -G.92
0.19 0.25

SFT 22 sE* 23




easur?
Cendition

Leqg Vélume

NECATIVE PRUSSURE TESTS -

SET 26 eer 27 SET 28

" p7/0Pl  Left Leg 0.365 0.306 0.326
v.22 0.32 0.21

pV/DPL  Pioht Ley -0.029 -0.020 -0.007
0.05 0.05 0.09

DV/0P2 Left Legq 0.304  0.%5° 0,320
: _ 0.15 0.16 0.09

DV/DP2 “ight Leg -0.0° -0.075 =0.020
) 0.06 0.0¢ 0.95

P15 Left Leg 0.691  0.272  0.284
4 9.76 c.e1 0.us

T15 Rioht Leg " -0.230 -0.502 =0.602
X 0.4% 0.2 0.39

Jrropeaa
Fd

oy

0,250

0.18 .

-0.084
0.05

0.401
c.10

-0.06“
0.08

1.159
0.68

-0.585
0.31

Measure

Condition
Leg Volure
‘DV/DP1 Left Leg

pV/DP1 Right Leg
DV/DP2 Left Lcg
DV/DP2 Right Leg |

T15 Left Leg

T15 Richt Leg

v

"SET 31

£ Aengom.

SET 32

- MEGLTIVE PRESSURF TESTS

SFT 23

0.352
0.27

-0.038
0,06

0.406
0.11

-0.069
0.10

0.585
0.79

-0.622
0.50
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Table TI-€3 cable IT-C5
Cerparative Valucs ‘ Intcoratas Score
N . .. mour___2 2.5 12,0 -24.0 2.0 . » ' _
- ~—— A T i h - Hour™ O 70 T2i5—mv—-12.0-- - 2400 el G
¢an Pesting HR - 2875 - ~.625 16:125 2.339 5.125 co- (2 - B
3.11 3.58 4.1 4.15 “.B7 rean festine nx T - 0,924 - 2.733 3.023 0.562 1.082 . -
e Tilt B2 5,028 £.067 17 m 7.444 3.298 ian Tilt LR 3.55. 1.233 4.510 1.29¢ 2.5"3
. 5.20 ° 8.5 2.8 €.17 6.06 g .
- N ar Tilt B2 2,230 17193 £.333 L4 9.362
rax mile R 13.299 12,570 18,500 2.857 3.000 < .
5.23 7.2 £.2 6.02 €.4¢8 .~ tlope lst 'Ha of Tilt 1.232 1.473 1 0.455 3.7€7 1.152
™ rlepe lst in of Tiit 5,250 5.625 1.075 1.4 <.128 ? Slepe st *in Post- .tile 1,312 - 0,00%- —1eec - 1,037 4 9,0FC
. ) 2,28 . 3.82 4,12 3.10 3.0 . ]
‘zen Tilt Tulee ®ross 1.¢01 1.718 - 2.072 = 9,517 - 1.5

sn ©lepe lst Ain FPost-tilt - 6,137 - 5.612 - 7.€37 .- €.758 + (.18 N

7.84 6.37 3.95 1430 3.47 *ia. Tilt “ulse Press 1.052 2.056 0,385 £.578 -"0.€¢°
o3n “ilt “ulse Prassure = 3.233 - B.156 + 0.762 + 2,379 + 5.425 “ar Lea Volume - 0.293 = 0833 -~ 1,181 - 3.318 + €.0'6 E
3 £.56 3.76 2.61 5.19 . :
ip "ilt Pulsc. Pressure - 4.313 ~-10.583 “-71.313 - 3,845 4+ 3.812 . "
4,10 5.04 3.70 6,13 5.9¢ Irs.~rated Scere 342 L.£7¢  12.°0S 1.:22¢ 1.0CK
ax L.g Volume - 0,099 -'0.225 - 0.260 - 0.112 + 9.023 ’

G.338 0.237 0.237 9.292 0.208

Y
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