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Relationship of Peﬂpﬁbral Arterial Compliance
and Standard Cardiovascular Risk Factors

Howard J. Willens, MD,* Warren Davis, MD,® David M. Herrington, MD,®

Karen Wade, MS,® Karen Kesler, PhD;? Steve Mallon, MD,® W. Virgil Brown, MD,®
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Abnormalities of paripheral arterial compliance are Clinic,allv useful markers of atherosclerosis
and risk of vascular events. Local periphe'ral arterial compliance can be easily and accurately
assassed in the chinic by computer-controlled pulse volume retordings (air plethysmography).
The purpose of this study was to investigate the relationship between clinical cardiovascular
risk factors, a surrogate of atheroscleratic burden, and paripheral arterial compliance in the
thigh and calf determined by quantiﬁcatici:'n of local pulse volume recordings in patients under-
going coronary angiography. Peripheral arteral compliance in the thigh and calf was measurad
in 346 patients undergoing diagnostic cardiac catheterization at 4 centers, Dermographlc and
cardiovascular risk factor data were collected, and their relationship to local arterial compliance
examined using a new device that assesses maximal local arterial volume change in an
extremity segment. Pulse valume recordings detected decreased local artedal compliance in
the thigh associated with a histary of hypertension {p«0.0001), diabetes mellitus (p=0.0001),
and hyperlipidernia (p=0.0007). In the ¢alf, this arterial compliance measure was associated
with a history of hypertension (p<0.0001) and diabetes mellitus (p=0.002), Females had lower
arterial compliance than males in the thigh (p=0.003) and calf (p<0.0001). Limited avidence
of lower arterial compliance in the thigh was found for those with obesity (p= 0.07). This
procedure also demonstrated that subjects with multiple cardiovascular risk factors had lower
arterial compliance in the thigh than subjects with no or 1 risk factor (p=0.0001). Peripheral
arterial compliance determingd by air plethysmography is strongly associated with standard
cardiovascular risk factors. The noninvasive measurement of local arterial compliance by
regional pulse volume recording may be'a useful adjunct for cardiovascular risk stratification
early in the course of the disease as well as for monitoring vascular response to tharapy.
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Atherosclerotic vascular disease remains the lead-

ing cause of morbidity and mortality in industri-

alized societies despite advances in treatment and

. prevention. In an effort to improve outcomes in

this disorder, researchers and clinicians are be-
ginning to focus on interventions in patients with
earlier stages of this disease.)* However, a limi-
tation of applying this strategy too broadly is the
exposure of patients at low risk to the potential
adverse effects and high costs of these thera-
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pies.*® The development of diagnostic techniques
that identify patients with preclinical disease or
at high risk for future clinical events is desirable.
These techniques would enable clinicians to tailor
the intensity of preventive strategies to appropri-
ate patient populations. Although several diag-

nostic methods for risk stratification are being
studied, none has achieved widespread clinical |

acceptance.”'? L |
Peripheral arterial disease is a powerful pre-

dictor of future cardiovascular: gvefits.*: Gur-
rently, only advanced stages of peripheral-arteti- .-
ol disease can be reliably identified clinically or -

noninvasively with standard ‘office-based tech-
 risk factors obtained by patient history.

piques. Abnormalities of local peripheral arterial
compliance, on the other hand, precede the onset.
of the clinical manifestations of peripheral arter-
jal disease, and thus may be clinically useful as a

‘marker of early disease and future fisk.

A new noninvasive method for directly. dle;: ,

termining local arterial compliance in the lower
extremities using air plethysmography has been
develaped. . S o

Unlike other techniques. that measure .sys:

temnic arterial compliance, this device directly

&5 -

measures compliance in segments of the thigh
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E ulﬂ‘cﬂ by their physicians for diagnostic coronary
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and calf, Other advantages of this technique in-
clude low cost, ease of performance, portability,
and the capacity to be performed at point of care.
Measurements based on this approach correlate
with the presence and extent of coronary artery
disease in a group of 346 patients undergoing e

' corptiaty angiography.' Standard cardiovascular

1isk factors correlate with atherosclerotic bur-
den, > and 4re a pseful surrogate for testing
new diagnostic screening methods. Therefore, as
a further step in evalyating this method as a risk
‘stratification tool, we investigated the relation-
ship between local arferial compliance measured
by air plethysmography and traditional coronary

1méthpag |
Subjects

‘The study was a multicenter effort conducted in
3 phases. from 1995 to 2000. All patients sched-
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Table I. - Inclusion/exclusion criteria for Vasogram™ dinicalistudy: - -
C el R R E
Inelusion Criteria . ' o ‘Exi:h"lslun Criteria '@~ i
R T e R RN —
Male or non-pregnant fernale ' -Previous coronary bypass, carotid, or lower
0580 yrofage* = | ‘ :”“ﬁ"“y arterial surgesy
I Py L i i b pralyrul .
Fjection fraction > 40%" ‘Sig;: canl:val a@ hem;t disease?
Written informed consent chiz?nt:qﬂer; yypgr;ensi?p or hypotension
‘ e bl apndi . _—
Approval of treating physician ‘ UFS.EE'I e;alngmél:a:lt,erl:ng: cardiac function
C Nt S S .Carebrovascular accident, Ml ar TIA within last
ooy B T e vy oy (s
ultr ‘ And - QT [ .“'- :: L . M o
. completed. withis 60 days with no intervening ‘?%t:fij;%rdlat funcrion m‘“.udy eatry {phases [ and
- events N R R o I
- ; : Preyious cardiac transplintacion
. ‘Gnh!ﬁider'gdLéIh‘;i'ria;d,g't‘:ﬂ.fﬁte ‘part'icipant for this .
* ~ study by the study:physigian (due to medication,
-gystemic alterarioh, etedi : _
o ot pfiion T < e demicamad L o
. .*Bqth génders snd a wide: nige-of ages were includéd to simulate tha population tobe tested with this device. : coow!

- tEfiminates subjicts with lsevisre mydc: rdial daniage and: assqxpntéd ‘ gdvanch corahary artery disease.:

. ¥ Sigmﬁ'zam valvilar beast digease and postable angina koown to affect peripheral arterial waveforms.
T _";.‘_“‘:f.ii:"‘wi.‘::ﬂ.-!; '

i
'



L = i e L R i e =i e

Willens

angiography at an investigational site and meet-
ing the established inclusion/exclusion criteria
(Table I) were eligible for recruitment inco the
study. . S
In phase I, 147 patients were recruited from
2 sites (Wake Forest University, Winston-Salem,
NC; and University . Hospital Groningen,
Groningen, the Netherlands). An additional 110
patients were recruited from 4 sites (Wake Forest

University; Groningen University; University of

Miami, Miami, FL; and Leiden University Medical
Center, Leiden, the Netherlands) and comptised
phase I1. Phase III, conducted exclusively at the
University of Miami, involved 132 patients. Due
to technical difficulties and missing data, 43 pa-
rients were excluded, and the total cohort avail-
able for analysis was 346. All patients with comn-
plete demographic and coronary risk factor data,
compliance measurements, . and . angiography
were included in the analyses. Coronary artery
disease was assessed by quantitative angiogra-
phy in phases 1 and 1T and by standard coronary
angiography in phase III. Inclusion and exclusion
criteria, clinical data collection, and measure-
ments of compliance were the same in all 3 phas-
es, The institutional review boards of all 4 cen-
ters approved the protocol. SR

Clinical and Demographic Risk Factors |

Cardiovascular risk factors and demographics
were collected by questionnaire: Demographic
dara included subject gender (male or female)
and age in years. Cardiovaseular risk factors of in-

Table II. Demographics and risk fa;:to';s

.51
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rerest included the following dichotomous vari-
ables: history of tobacco use (current or previ-
ous), history of hypertension (indicated by pre-
scribed antthypertensives), history of diabetes
mellitus (diet, oral, or insulin-controlled), history
of hyperlipidemia (any. documented increased
blood lipid levels), and obesity status (=30%
above ideal weight). ,
Patient demographics and clinical risk factors
are shown in Table II. Hypertension and obesity
were significantly more common in females,
while more men had a history of tobacco use.

Coronary Angiography.

Sixty-one percent of patients had coronary artery
disease, defined as at least 1 coronary artery with
- 50% diameter stenosis. The results of coronary
angiography by gender. and number of diseased
vessels are shown in Table IIL

Determination of Peripheral Arterial
Compliance

Peripheral arterial compliance at the thigh and
calf levels was measured with the Vasogram
(Vasocor, Inc.). The Vasogram system.is a com-
puter-controlled air plethysmograph designed for

clinjeal use. The device consists of an air pump,

calibration chamber, and high-resolution pressure

gansducer. The interface with the’ patient is via N 5

standard blood pressure cuffs (Figure 1)."
The cuffs are placed at the thigh and calf, and
measurements at these levels ate taken indepen-

‘(%j .

. Females (n=116).

Characreristics - Toml(n=34g) . Males (n=230)

Mean age (1) © 57.0(SD10) 567 (SD10.4) 509 (5D 9.7
Tobacco use ‘ | 74 | B84 | ' | 56 |
Hypgrtenéilon 58 s4 6
Diabetes mellitus K 19 18 . 22
Hypérlipid.emia s s o 46‘ |
Obesity 30 27 - 37

SD =.stapdard deviation.
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Coronary angiogrﬁphy:i dist:ibﬁtion :
of disease.’ oL

Total : Malu‘gs“‘?f‘; Fumal?
NG . NG

NDV N (%)

Tadw e
ssan 100
Teoae 1402 o

47 (20) - 11'011(39)‘ pi

136 (39)

79 (23)
74 (21) .
57 (17)

o
1

2
3

Diseased vessel = = 50% diameter stérmsis: ‘.N'DVf'ﬂ. i
pumber of diseased vesgels. - .

. (MaxV) s identified

A
-

" _mentioned. With this information

 asa function of mean cuff
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crements, At each pressure,

calibration volume

possible to’ determine the local volume change

during that cycle (Figure 2). This procedure is

performed for'the: cuff pressure range previously
‘ ! ‘ the ‘peak vol-
ume chiange (Vim):at-¢ach cuff pressure is plotted
lustrated in:Figure:3. To determine the local ar-
terial compliance, the maximum volume change
from this curve and divided

by the subject’s systemic pulse pressure. We nor-

tranRducyr

_ Flgure1, Diagram of Vesogiam componc
 which inelude standasd blood pressure cuffs
. pump, valving, calibration chamber knd ligh
. resolution pressure trangduce.. - -

. . How it works. By produeing & relationship.
Between, maxdmum segitental arterial volime
' change (Vm) for each mean quff presute (P),
 the follawing endpoint can be maasiured dired
| MaxV5Q, maximih arterial vudl‘jtme change
50 mm Hg pulse pressure; Reduedoriin
| parameter sugigests loss, of artarial cimpl
. ‘This parameter is ngrmalized to Toy
' comparisons herween patien

- ‘malize:this value to a 50-mim Hg pulse pressure to
. facilitate comparison among patients. and quote
- the compliance as MaxV50 in

. seiotes for MaxV50 correspond to more compliant
| agtéries; Testing, Which takes approximately 20 -
| ‘,..‘.':Ql_zjain‘u;t.f-‘“ﬁ';‘toi:nmié.l.ete.‘":isfﬁllly-alimmdted and may .

"be pérformed:in virtually any examining room.

Lo
"t

Flgure 2

of tixi duiririg the cardiac cycle. . -

rroduction.of 0:65 ml, (Veal) in early

dlmlﬂ:llfiﬂus,éa a presstire change (Pcal)

41+ othat, along with the maximurn pressire:
.1, ¢hange (Pm),is used fo calculate local

e e

S .+ For - this .study, cuff pressures were
. changed from 20 to 130 mm Hg in 10-mm Hgin-
‘ ) the Vasogram mea- .
. sures gegmental limb volume change as a func-
. tion ofrtire during the cardiac cycle, During the.
. early stages of ‘diastole, a
(Veal): of 0.65 mL rapidly ‘expands the system
. - yolame. This introduction '
- abriipt: change i pressure.
. . siremiént of the maximum pressure change (Pm)
- duting:the cardiac cycle of interest and: Pcal, it is

of volume produces an
(Peal). With the mea-.

pressure (Pc). This is il-.

miillimeters. Higher-.

L, .

Cult pressure (Pe) as fubcton

F.84-18

o

-
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Pd

.

Cuff pressurs(Pe)
Maximum valume ve uff-pressure i o

Peak volurme Cha.f:lgge (V) as a‘; -

Figure 3.

function of mean cuff pressurei(Pe). Tflie

maximum volume change (MaxVyoccirs 1 T

when mean cuff pressure is just above the | " Relationship of individual Risk Factors to

diastolic pressure.(Pd). = |

Statistical Analysis

We first examined thé i‘eldﬁuns;hip::oﬂeéthijindi- , |

vidual clinical rigk factor with thigh MaxV50.and

calf MaxV50. Differences in mean thigh'and’ calf

MaxV50 between populations with a specific risk-

Eactor and those without were tested using a two-
sample t test. ST R

F.aZ- 18
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We next used a series of general linear re-
gression models, including models for all sub-
jects and gender-specific models, to examine
which of these risk factor relationships remained
significant in the presence of other demograph-
ic'and clinical variables, Because this is an €x-

. ploratory analysis, p values are considered de-
. scriptive and no multiple comparison adjust-
~ ments were' made. :

 Results

The mean thigh MaxV50 for the cohort was 3.3
mL with a range of 0.3 0 9.7 mL. The mean calf

~ MaxV50 was 1.8 mLwitha range of 0:2 to 4.8 mlL.

Thigh and Calf MaxV50
The mean thigh MaxV50 and calf MaxV50 by

~ presence: (+) or absefnce (=) ‘of each-of the risk

factors are presented i Figures 4 and 5, For a.
‘specifie risk factor, an ‘asterisk indicates differ-

_ences in meanMaxV50 with p values-of 0.05 or-
less; Standatd’ ertoribars represent the upper

95% confidence lmit. These t'tests show a sig-
nificant difference'in mean thigh MazV50 for
gender (p=10.003}, hypertension (p <0.0001},
diabetes mellitus € y=0.0001), and hyperlipi-

Mean thigh Maxvs0 (mL)

HYPERTENSION  HYPERLIPIDENIA

‘ o= . + -
SREAITY HMOKER |

Figure 4. Mean thigh ‘Max\fsb in males, fernales, and in subjects with and wimoutié
history of diabetes mellirus, hypértension, hyperlipidemia, obesity; and smoking.

. (+) = presence of isk factor, (~) = absence o

f risk factor. *Significant p value (= 0.01) from

t test. Error bars represent  95% confidence limit, .~
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Maan catf MaxVs0 mi)
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. Figure 5, ~ Mean r;a]fMax‘lvl'jo'iﬁ‘rﬁales,'fernalcs:ahd:-"iré;éqﬁje};&.&;iﬂi-aﬁﬂMr.hout h.histn;y ‘

of diabetes mellitus, hypertension, hyperlipidemia, obesity and smoking. *Significant p value
(=0.01) fr]om‘t‘tps:.';E.rrp‘:,bﬂrs‘replfejsent 95%‘:0;1,ﬁ§e’hc§,11fﬂ1it, G S

demia (p=0.0007), A difference in mean calf
‘MaxV50 was observed for gender (p < 0,0001),
 hypertensioh (pi<0:0001), and diabetes ((p=
0.002). Obesity:was not, significantly related to
either thigh-MaxV50 or'calf MaxV50, but fion-
obese patients had more comipliant arteries on.
average in the thighi(p=0.07). ‘
- N T PR PR
Relationship of Arterial Complianceto .
Multiple Risk Factors -~~~ |

- Two multiplfe regr&ésinri,;tyfsé -n::mdels: Wére‘hse‘dS

" 1o examine the joint effect of different risk factors

on arterial compliance. : . i L
‘ Each model used either the thigh MaxV50 or -
the. calf MaxVa0 as outcore vatiables and all
five risk factors; along; with gefider and ‘age as-
‘joint predictors. Thejrelationship escribed pre-
viously were consistently replicated inf ese
models. b -
" The estimates obtained: frofit.the Tegregsion
models, shown in Tables TV and V- '
* mean increase or décrease in“tp h MaxV50 o1
 medn calf Maxvi50' far each leve of the predic-
tor while controlling: for all other. redictors in
the model. For example, the estimiare of 0:72 mL-
for the predictor of gender {Table IV) represents
the mean increaseiin thigh MazV50, for males,

" controlling for thie other riskfagtors in the model.. . :

Similarly, the estimae: of :3:90 mk is the:incre-
'ment in mear calf:Maxvb for; each year ofdife;. /|

cuntrullmg fOl‘ r.he lpthﬂr‘;.l'iﬁk facj:ors in ﬂiemodeln A

represent the

" fableIV. Thigh MaxV50 vs demographic and

" clinieal risk factors.

N T T Thigh Maxvso (m)

¢ predictor £ edimate (5E)  p Value

e S R I B
i Male 0.71 (0.189)
| Hk diabetes mellims | ~0.73 (0.230)
- =0.45 (0.182)

| ~0,66 (0.183)

" Fix llevaved lipids’

S Hx-jt‘lyparterku&i,dn‘ 0.0004

0.0002
- 0.0018
0.0127 .

i H.x= history of; SE = ‘standard error.

él: talfM

clinfeal

1 Calf MaxV50 vs demographic and
sk factors. ' :

T Calf MaxV50 (ml)

i
1

]

| Estimate(SE)

p Value -

i'.0.01 (0004) 00129
" 0,22 (0.086)
-0.25 (0.10)

. 3 0.0120
SR % -
. . Hx diabetes mellitus
k i ‘;‘:“:‘|= VR SO
i 4725' ED,Q%} .

0.0006

Al

0.0190 .

SE 4 standard o

i

"/

‘F
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_Mean iigh Maxs0 (mL]

W . 2 , R
Numbar of rlsk facters S

Figure 6, Mean thigh-MaxVSO as S
function of the number of fisk factors.. . .

‘ . S R S
(Table V), The demographic factor of 3g,fem.‘lié:rf’;‘;uit:l
the clinical risk factors of hypertension'and dia-
betes mellitus. are sirongly associated with both
thigh MaxV50 and calf MaxV50. In addition, the

clinical risk factor of hyperlipidemia:is strongly
associated with thigh MaxV50, and the demo-

graphic factor of age is strongly associated with

calf MaxV50, Tobacco use-and ebesity are not as-

sociated with thigh or calf arterial compliance in
this multivariable analysis. D

Figure 6 demonstrates mean thlgh MaJnVSO as
a function of the number of risk factors, The data
indicate that as personshave increasing numbers

of tisk factors, the mean thigh MaxV50 decreases;

suggesting that patients-with miltiple risk factors

tend to have lower arterial compliancein the -

thigh. An analysis of variance mode] showed
strong evidence of linear decreases in mean arte-
rial compliance in the thigh with an increasing
mimber of risk factors. There was a statistically
significant difference between subjects with O or 1
and 3 risk factors (p=0.0001). . .=
Discussion

 Modification of reversible cardiovascitlartisk fac-

tors has been shown to. reduce cardiovascular

e 1
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mortality in primary and secondary prevention
trials.»% An important goal of preventive cardi-
ology is to optimally match the intensity of risk
reduction therapies in patients to an accurate s-
timate of  their, future incidence of vascular
events.'® Several diagnostic methods that attempt

. to achieve this risk stratification are- currently in

use or under investigation, These include clinical
multivariable risk factor:assessment,” carotid in-
tima-media thickness measured by B-mode ultra-
‘sound,® electron beam computed tomography of
the coronary arteries (EBCT),” and ankle-brachial
blood pressure index (ABI).* Each of these meth-
ods has limitations, and none has achieved wide-
spread acceptance, Although relatively inexpen-
sive and convenient for the office practitioner,
clinical algorithms, such as the Framingham Risk
Profile and the National Cholesterol Education
Program/Adult Treatment. Panel I[1 (NCEP/ATP
IIT) ‘guidelines, fail to identify all patients at risk.}’
Furthermote, because of the increasingly recog-
nized complex and multifactorial pathogenesis of
atherosclerosis, a significant number of patients
‘expetiencing coronary events do not have any of

* the traditional risk factors.® However, these pa-

‘tients have been recently shown to-benefit from
lipid lowering.® Incorporation of emerging risk
factors into-algorithms: may improve accuracy but
atithe cost of increased complexity and expense.®
Direct assessment of plaque morphology or arte-
ria] furiction mayconceivably overcome this prob-
lem by integrating the combined effects of estab-
lished, emerging, and yet to be discovered risk
factors. For this to be effective it must be low cost
and available in physician’s offices, .

Carotid intima-media thickness measure-
ments. may be too technically demanding for of-
fice-based use, EBCT is.expensive, cannot be per-
formed at point of care, and has diminished speci-
ficity in the elderly.?* The ABI detects advanced
peripheral arterial disease and thus may not iden-
tify patients at the stage of their disease when risk
management can be optimally initiated.

Peripheral arterial compliance has been
shown to correlate with atherosclerosis in hu-
mans and. experimental models of atherosclero-
sis, 2222 Ag atherosclerosis develops, there is gen-
eralized thickening of the walls of the large pe-
ripheral arteries, particularly the intima and
media. This thickening is associated with a local-
jzed decrease in compliance in these large arter-
jes. These changes in peripheral arterial compli-

. ance may precede. the development of hemody-

namically significant lesions and abnermalities
of ABL. Therefore, measuring peripheral arterial
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compliance may identify patients with ‘early

stages of: atherosclerasis, when fisk redugtion
strategies are most eliect
recordings or air plethyémography-is an estab-

affective. ‘Pulse volume

lished modality for noninvasively diagnosing and |

localizing-hemodynamically.fsigniﬁt:ant.@periphera -

al arterial disease.** Air plethysmography canbe :
adapted to measure local peripheral arterial com-
pliance by converting changes in pulsatile pres- .
sure in a limb detectad by a-cuff to segmental

limb volume changes.
of local compliance

This direct: measuremet -
differs from other. methods :

that measure systemic arterial compliance and -
may be a superior indicater «of atherosclerosis: |
Other advantages of this téchnigue:includg re- |

producibility, portability; technical ease of ‘per- |
formance, modest operatar -training: requjire- :

ments, and: low cast. Therefore, ithe ‘measyre-
ment of arterial compliance-by air ‘plethysiog:

raphy has the potesitial to be an dffice-based tool
for cardiovascular risk statification by ‘primary
care providers. . S

. In this study of 346 patients aundergoing di-

agnostic cotonary angio graphy; female sgender, |
hypertension, diabetes mellitus, and hypeilipi- -

demia were, independently zajs.sociated':with;:de-

creased local arterial compiiance in the thigh. In
the calf female gender, hypertension:and diabetes

mellitus were independently associated with:de-
creased complianice. Local arterial compliance in.-

the calf decreased with advaiicing age while thigh
arterial compliance showed no relationship. to

age. In males, a history of tohaccd use and obesi- .
ty were independently associated with decréased

‘arterial compliance in the'thigh. . ..~ .. =
 Several features and findings of this study

merit further comment: The jpopuglation:stu;diEd' ‘
was a serial group qupatideﬂts‘wm were assessed.
for CAD by angiography and had a high proba-
bility of having active disease, Although 399 of .
the patients had no vessels with greater than a .
50% stenosis, most ‘?had;'Iﬁnm]enil;iirﬁ;egtﬂaxgitjeg :

and therefore documented‘}amdanceuf COrQRArY :

artery disease. It seems hi hly probable that vir- .

tally all of these patients +wopld have ‘been
found to have intimal-medial disease assessed by
intravasciilar ultrasound; eqith
‘measure properties of t '
than the:Jumen. Therefore, the rel

arterial wall rather
ationshipswith |

ﬁ'ﬂﬂzgdevices;&mm;; |

risk factors in this study are:best considered;as

beirg drawn from a popul tion with atheroscle- * terial
SHiaitiico.i.:. ) mography predominantly reflects @ more gensr

rotic disease,

" . The finding of 2 lowe : afterial compliarige:in | *

worei compared. to men copfirsithe wopk
different meth

ﬁ 3.:qthe:"amvg5ﬂgg-tq:‘ 118 ‘

for assessing atheros

F. a5~ 18
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racord arterial compliance.?2¢ These findings
suggest that once women develop atherosclerosis
in the coronary distribution, it is also expressed in
the! periphery and that smaller arteries and
stature or other gender-specific factors further re-
duce compliance.2%2¢ -

It is also possible that because of the well-
known geénder bias in catheterization referral,
worien were required to have more risk factors
than ‘men before béing referred for an invasive

evaluation.?”-* In ouf ‘study, females had signif-

icanitly; more hypertension and obesity than

males; Thus; a more.dense clusteting of risk fac-
. tors may have contriputed to the lower arterial

compliance observed in females in this study.
The; current data ;suggcjzst that arterial coinpliance
lerotic risk will require sep-

aration by gender.
Hyperlipidemia was assessed by question-

“paire, and quantitative lipid analysis was not

performed, However, self-reporting of corenary

risk factors has been shown to correlate with
“outcomes.®® Also, a history of hyperlipidemia

may be representative of the information avail-

able to primary care providers during an initial

evaluatiun;ﬂecahse.w'e foresee air plethysmog- . |
raphy as @ diagnostic tool for primary care

proyiders, we thought correlating arterial com-

. pliatice with historical risk factors that are ob-

tained during an:initial patient interview by pri-

_mary care providers was important. Studies ex-

arnining the relationship of peripheral arterial
compliance and detaied lipoprotein analysis are
ongoing. . ' .

. The lack of a stronger association between
SIMO Il !
is initially surprising in view of the known as80¢i-

atiop of peripheral arterial disease with tobacco

" use ' However, ‘this must be considered in the

context-of the select nature of our patients who
had been yeferred for coronary angiography.

Several theombolytic itrials have also observed a
“gmbkers paradox.”*%in these wials, smokers pre-

senting with myocardial infarction had less ex-

tensive coronary artéry disease than their non-

smoking counterparts: : - |
_The proposed explanation is that smoking is

more thrombogenic than atherogenic,
thue cause symptoms; in the presence of less ad-

. yanted:atherosclerosis.® Because we hypothesize

that arterial compliance measured ‘by air plethys-

aljzed disease activity intririsic to the artery walls '
thiscarring and:reduced elasticity, a similar ex- .

natianimiay.accourit for our results. - .

ing and arterial compliance in the lower leg -

and may -

-

ot
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Conclusion

The relationship of standard cardiovascular nsk

factors with decreased peripherat arterial compli-

ance as measured by air plethysmography paral-

lels the relationship of these risk factors to ather-
osclerotic burden and cardiovascular events.

These findings, in conjunction with the findings.
of a correlation between atterial compliance and
extent of coranary artery disease' suggest that
the measurement of local ‘arterial compliance is
an important and potentially useful clini¢al para-
meter. The ease and low ‘cost of measuring pe-
ripheral arterial compliance by air plethysmogra-
phy compared to other modalities make it an‘at-
rractive office-based device for risk stratification,
Ongoing studies are currently under way to de-
termine average compliance values far age and
gender. Further studies are needed to determine
if this device will be usefdl in following vascular
response to effective treatment of risk factors;
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