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EFFECT OF BALLOON INFLATION ON SMOOTH MUSCLE CELL
PROLIFERATION IN THE PORCINE CAROTID ARTERY.

Mark W.1. Webster, M.B., Ch.B., James H. Chesebre, M.D., FACC,
Magda Heras, M.D., Jozef S. Mruk, M.D., Diane E. Grill, M.S., Valentin
Fuster, M.D., FACC. Mayo Clinic, Rochester, MN 55905.

Arterial stretch at the time of coronary angioplasty may contribuie to
smooth muscle cell (SMC) proliferation and the subsequent development
of restenosis. We evaluated this in a porcine model of carotid arterial
3m6ury using a standardized ballvon dilatation procedure (5 infladons for

séc, 60 sec between inflations). Eight 4-month-old Eigs 25-35 kg)
underwent dilatation at 6 atmciphe es (atm) in the left and 3 am in
the right carotid artery. Dilar.d re%uon sections were compared with
non-dilated segments either totally or minimally denuded of
e obycytidine (BDC), 25 mg/ke/d infused

romodeoxycytidine ) m, ay, was infused b

implantable pump for 48 hours, from the time of dilatation \mtﬁ
sacrifice. BDC is incorporated into nuclei of dividing ccil: during the S-
phase; positive (proliferating) SMC are detected vsing a double antibedy
immunohistochemical technique. Unlabeled nuclei were counterstain-d
with propidium iodide, a fluorescent dye. Quantitation of éividing-ShC
was performed with the IBAS computerized system. ///In_autologous
platelet deposition was quantitated. Results are mean « SE.

Minimally Totall Diiated
Denuded Denuded 3 atm 6 atm
SMC nuclei (% positive) 232 06 4.8+ 13255.5.1°37.6557"
Platelet deposition 19:06 35:05 48: 1.1 459:205
(x105/cm?)

p<0.01 paired t-iest, compared with nondilated segments

Arterial dilataion at 3 atm, which did not injure below the
subendothelium, produced little more platelet deposition than
endothelial denudation alone but caused marked SMC proliferatica.
Although the Jnohferanve response to & atm was probably greater than
3 atm (g=0. 8), 6 atm frequently caused more vascular injury wich
increased platelet deposition and thrombus formation. The proliferative
response to 6 atm may be mediated by stretch, thrombus or both.

erial dilatation is a potent stimulus for SMC proliferation 48 hours
after injury in this ammg model.

LONG-TERM PATHOLOGIC FINDING3 AFTER IN VIVO PLACEMENT
OF PERCUTANEOUS BALLOON EXPANDABLE TANTALUM STENTS.

Saurabh. K. Cuokshi. M.D,., John Hogan, B.S.,Victor
Parsonnet, M.D.,F.A.C.C., Frances Cross, HM.D.,
Christopher White, M.D., F.A.C.C., Jeffrey M. Isner,
M.D., F.A.C.C., 5t. Elizabeth's Hospital, Tufts Medical
School, Boston, MA; Ochsner Clinic, MNew Orleans, LA;
and Newark Beth Israel Medical Center, Newark, NJ.

Balloon expandable endovascular stents (S) represent
a potential solution to certain complications of
balloon angioplasty, namely restencsis &nd abrupt
clogure. We examined pathologic findings to assess
tissue reactivity and biocompstibility of Medtronic-
Wiktor annealed tantalum S, placed percutaneously in 58
peripheral arteries of 25 normal dogs (treated with 325
mg aspirin q.d.) and 42 peripheral and coronary
arteries of 16 cholesterol-supplemented Yucatan
miniswine (no drug therapy). All 100 S, were 15 mm in
length; implant sites included iliac artery in £7 cases
brachiccephalic in 22, carotid in 7, brachia. in ¢ and
coronazy in 10. Sequenticl angiography performed at 1
Aagp e & asve=iss D owb o in 21, 6 wks in 29, 3 mo in 18,
6-8 mo in 27 showed 100% patency of S segments.
Histclogic exam of S at 1 day post-implant revealed
irregular intimal surface with thrombus covering the §
struts. Within 6 wks, complete vovering of the S wire
with neointima resulted in "smoothing" of the intimal
surface.At 6-8 months, a thin, atrophic,end fibrotic
neointima covered the § wires. Thickness of the
neointima varied from 78-331 um; peak neosintimal growth
(239 pm) developed at 6 wks post-implant: by 8 mo,
maximum neointimal thickness measured <169 pm. The
pathologic exawm was notable for the absence of giant
cell or other rigorovs inflammatory response to the
tantalum. These histologic findings complement the
angiographic findings in these animal models regarding
the biocompatibility of this endovascular prosthesis.

A PRACTICAL PORCINE MODEL OF HUMAN CORONARY
ARTERY RESTENOSIS POST PTCA
Robert 8. Schwartz Ml doseph G. Murphy MD, William:
D. Edwards MD FACC, Steven J. Reiter MD FACC, Ronald E.
Viietstra MD FACC, David R. Holmes MD FACC
Mayo Clinic and Foundation, Rochester, Minnesota.

Restenosis at the site of interventional procedures for
coronary artery disease remains a major, unsolved clinical
problem. This problem has been compounded by the lack of an
animal restenosis model which could be used to test new
therapies, and also by the limited availability of human restenosis
tissue for direct evaluation,

We thus developed a model of human restenosis in the
domestic crossbred swine fed a standard, nen-atherogenic diet.
Metallic foreign bodies (125 mm stainless steel or tantalum wire
cails) were implanted percutaneously in pig coronary arteries with
u-ersized PTCA balloons inflated to high pressures (14 amm).

Pathologic lesions in 5 of 5 implanted animals (a¢ 17 days to
63 days) included a severe proliferative response of medial
smooth muscle cells with significant luminal compromise (nean
area stenosis 70% + 24% SD). Disruption of the internal elastic
lamina was present in all vessels showing the proliferative
response, as was wild chronic inflammation surrounding the wire
itself. One animal died spontaneously at 11 days from a tight,
proliferative LAD stenosis. In all animals, histopathologic features
o the proliferative neointimal tissue were identical to those of
sutnan restenotic tissue post PTCA obtained in 38 patienis by
atherectomy.

This model produces a response identical to human
restenosis, and is simple, inexpensive, and practicai for studying
prevent® ¢ herapies. It furthermore supports the concept that
resienosis is a healing phenomenon resulting from arierial injury,
and it lik cly independent of the atherosclerotic process.

Wednesday, March 21, 1990
10:36AM-12:00NOON, Roowm 43
The signal-Averaged Electrocardiogram

REPRODUCIBILITY OF ANALYSIS OF THE SIGNAL
AVERAGED ELECTROCARDIOGRAM

pan L, Plerce, M.D., Toby R. Engel, M.D.,
F.A.C.C., Univ. of Nebraska College of
Medicine, Omaha, NE

We measured variation in signal averaged ECGs
recorded from 17 normale, ages 27-47 years. The
changes exceeding spontaneous variation were
expressed as 95% confidence intervals of the %
difference in measurements between recordings.
vie measured high fregquency (HF) ORS and lew
amplitude signal (LAS) duratien, terminal root
mean square (RMS) veoltage, HF area (60-120 Hz)
beginning with the LAS and % HF. Window onset
changed by enly 1.3~1.9 ms. Short-term (24 hrs)
changes in HFQRS, LAS and RMS using 40 Hz
highpass were within 5.4%, 13.2% & 30.9%
respectively. Changes were grerter using 25 and
80 Hz highpasa, but not significa«tly so.
Short-term changes in HF area anu & HF vere
within 47.0% and 54.2%, and were highly
variable in each lead. Unlike ectopic beat
frequency, long-term (6-15 mos) variation in
all measurements was never appreciably greater
than short-term. Immediate rocordings with
unchanged electrodes also showed suprising
variation (within 7.4% for HFORS, 10.3% for
LAS, 20.1% for RMS, 42.6% for HF area and 42.7%
for % HF). The veriation in measurements at all
time frames must be accounted for and
confidence intervals must be determined, as
when testing for drug efficacy. The immediate
data suggest that neither blelogic variation
nor lead placement explain the changes.
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