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ABSTRACT

The st.udg lnt.o the techmque of mlcrowfwe (2.45

ilGz) thermal tmllocm anglopiastg ims established a

corre] atlon between recorded temperature and

observed lrljurg, in .mKlillon, B trend poit?tlng toward

an inverse relationship between lritimal proi!feratlon

and media} injury hns been observed. Angiopla$tg

w%s Derformed on 30 normal New Zealand white

rabbits, Drowdirtg 60 iliac art cries for

hlstopathologlc fmalqws. The anglop]astg catheter

consists of a 3.Umm angloplasty balloon with an

int.rlnslc thermocouple placeclontl’te interior surface

of the mid-portion of the balloon A 0023 inch

coaxial cable was used to deliver the microwave

power, and a slot antenna configuration was chosen

for the rad~atlng element

METHfli)5

Plicrowave/AngiopicW.j Sgstem

Theangloplastg catheter (Figure l) COrwlSWIOf a

30mm angloplastg balloon with an mtririsic

t.hermocoljp]e placed on the lnter?or wrface of the

mld-pctrtion of the balloon. The microwave antenna

was 5(}023 inch diameter coaxial cable with a gap

antenna at the distal end, This was coupled to a

2450 MHz microwave generator w~th a power output

ranging up to 60 watt%. The antenna W%Splaced in

the through lumen of the angloplasty catheter and

pw.it.lonedso that the gap antenna was aligned with

the thermocouple of the ang!oplastg balloon.

Analoolastq Procedure

Angloplasty was performed on 30 normal male and

fsmaleadu]t New,?ealand rabbits ranging from 4.5to

5.5 kg. After induction of general anesthesia with

Acepromazlne, Xglazine, and Ketamine, both femoral

arter!es were isolated under sterile conditions. The

angioplastylmicrowave system was then placed in

the appr~prlate femoral artery and advanced

retrograde to the external iliac artery under

fluoroscopic guidance. Cincein place, angioplastg was

performed using ths specified parameters. Studg

variables included inflation pressure (1 or 5 atm.),

target temperature {50, 70, or 90 degrees

centigrade), and microwave energy duration (30 or 60
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clrel~mference. The intimal proliferation index (IF’1)

was defined as the product of the two (x1OO). The

mean IPI was computed by w+eraglng the IPI of all

vesse! sections for a given vessel.

RESULTS

A strong correlation was observed between mecm

medial ln]}~rg index and peak t.empera?ure (Figure 2)

{t shcmldbe noted that below bl~ degrees cent.igrmie,

nornoremedial injurgwas observed t.han wasseenir!

conv~ntlonal anglop]astg. A piot. of mean lPi and

mean Nil suggests an inverse relationship between

lnt.irnal proliferation tmdmedial inJurg(.Figure 3).

The longitudinal distributiort of medial in]urg 15

$hown in Figure 4 Medial lnj UrIJ fa?ls Off t.OC105%tO

control at. a distance of 1.2 cm. from the point of

peati medial injury.

Microwave duration and infl~tion pressure hadrm

effect on intlmal proliferation or medial injurg.

Similar results were obtained, Figures 5,15, when the

rabbits were sacrificed following the microwave

balloon angloplasty procedure. It should be stressed

that this prellminarg studg, done one we~k folkwflng

the procedure, is a first attempt to define the

blolugic effects of intravascular microwave energy

and determine optimal angioplasty parameters for

further study. Also, effwtsin the normal rabbit may

be different when compared to the atherosclerotic

rabbit, and are more difficult to extrapolate to

hurrians.
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IXINCLUSIONS REFERENCES

Microwave thermal balloon angloplastq is an

effective means of delivering Intravfwculer Uwrnml

energg with measurable histopathologlc effects that

Varg Iinearig with temperature. Further studies,

which wili include artetlcigraphlc and i?istologlc

rmalgsis, as well as in vftro study of vessel

mechrmics and cot?tractllitg,in both normal and

athwwscleroticra b~its fcwrweeks after angiopiastg

are currentlg under way. in addition, studies are

currently in progress which relate to temperau.we

profilingas afunct.ion nfani.enna ccmfiguration, and

to temperature variation along the coaxial cabie asa

functmn of tissue Ioadlng.
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