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Case Report

Intractable Coronary Artery Spasm and Acute
Intracoronary Thrombosis Induced by Guide Wire
During Intervention Salvaged by Emergent
Coronary Bypass Graft — A Case Report
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Abstract: Coronary artery spasm induced by guide wire during coronary intervention is not
unusual. However there has been no reported incidence of intractable coronary
spasm that could not be relieved by pharmacological or mechanical interven-
tions. We report such a case of intractable coronary spasm and acute thrombosis.
Emergent coronary artery bypass graft (CABG) is proposed as a strategic ap-

proach to alleviate such an event.
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Introduction

Coronary artery spasm has been reported in
1-5% of balloon angioplasty procedures." The ma-
jority of coronary spasms can be relieved by
intracoronary nitroglycerin and/or calcium antago-
nist. Previous case reports have mentioned guide
wire-induced coronary spasm which was refractory
to intracoronary nitroglycerin and/or calcium antago-
nist or intravenous nitroglycerin but which resolved
promptly and completely after withdrawal of the
guide wire from the coronary artery.” We present a
case who underwent successful percutaneous trans-
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luminal coronary angioplasty (PTCA) but then devel-
oped intractable coronary vasospasm and acute coro-
nary thrombosis.

Case Presentation

A 57-year-old man with type 2 Diabetes Mellitus
and exertional chest tightness was admitted for coro-
nary study. Cardiac catheterization was performed
from the right femoral artery. The left coronary
angiogram revealed 99% tubular stenosis of the junc-
tion of proximal and middle left anterior descending
artery (LAD) with intracoronary thrombus, 85% ste-
nosis of the distal left anterior descending artery just
beyond the second diagonal branch, and 95% steno-
sis of the first diagonal branch (Fig. 1). The right cor-
onary angiogram revealed 75% stenosis of the proxi-
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Fig. 1. Left coronary angiogram showed thrombus-containing lesion with 75-99% tubular stenosis at the junc-
tion of proximal and middle left anterior descending artery (arrow) in right anterior cranial oblique pro-

jection.

Fig. 2. Immediately following PTCA, there was no residual thrombus at the junction of proximal and middle left
anterior descending artery but severe vasospasm was noted distal to the intial target lesion (arrows).

mal right coronary artery. Left coronary angioplasty
was performed with a 7 Fr. JL-4 guiding catheter
(Schneider, Guider), a 0.014-inch Choice wire
(Boston) and a balloon catheter (Racer) 3.0 mm in di-
ameter and 18 mm in length. Before angioplasty,
12,500 units of intravenous heparin and 200 ug of
intracoronary nitroglycerin were given. The guide

wire crossed the LAD target lesions easily. Then the
lesion was dilated by inflating the balloon at 8 barrs
for 120 seconds. Repeat left coronary angiogram re-
vealed no filling defect at the junction of proximal
and middle LAD, but there was severe vasospasm at
the distal LAD (Fig.2). Pharmacological interven-
tions with intracoronary nitroglycerin (isosorbide
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Fig. 3. Reappeared intracoronary thrombus was seen at the initial target lesion (arrow).

Fig. 4. Following emergent CABG, the distal vasospasm of the left anterior descending artery had receded (ar-

rows).

dinitrate 400 ug), intracoronary verapamil (200 ug),
and mtravenous nitroglycerin (100 ug/min) failed to
recede the vasospasm. We used a 3.0 mm racer bal-
loon to dilate every distal LAD spasm by inflating the
balloon at 4 barrs for 60 seconds (arrows shown in

Fig. 2). Nonetheless, the coronary spasm still could
not be terminated by short, low- pressure balloon in-
flations. Finally, a long balloon (Schneider, Malvina,
2.0 to 3.2 mm in diameter, 60 mm in length) was used
in an attempt to abate distal LAD spasm by inflating
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the balloon up to 2 barrs for 60 seconds. It was also
ineffective. Unfortunately, the patient began to com-
plain of chest tightness. EKG showed 2mm ST seg-
ment elevation at lead V4. Coronary angiogram re-
vealed a recurrent but smaller thrombus in the initial
target lesion when ACT was more than 300 seconds
(Fig. 3). Emergent CABG was therefore performed
under intraaortic balloon pump support due to intrac-
table coronary spasm and recurrent acute thrombus
formation. The LAD did not develop significant
spasm during the operation. Post-operative coronary
angiogram showed patent distal left anterior descend-
ing artery (Fig. 4).

Discussion

The reported incidence of coronary artery
vasospasm ranges between 1.3% and 4.2%.*° The
exact mechanism of coronary artery vasospasm dur-
ing coronary intervention is unknown. Balloon
angioplasty can potentially disrupt the endothelium
and induce vasoconstriction by increasing the level
of serotonin and thromboxane A2 and retarding the
formation of endothelium-derived relaxing factor.®’
Guide wire-induced vasoconstriction is another pro-
posed mechanism. To the best of our knowledge,
there has been no reported incidence of severe coro-
nary artery spasm during PTCA which was refractory
to intracoronary nitroglycerin and verapamil or intra-
venous nitroglycerin. Choice wire is a hydrophilic
rather than sprung wire. Its surface is smoother than
sprung wire. As it passes through vessel lumen, the
frictional force and contact surface between the wire
and the endothelium is low. Moreover, wire tip-
induced spasm is confined to a point. The possibility
of wire tip-induced diffuse spasm is very low. In our
case, balloons were passed into distal LAD 3 times.
We believe intracoronary thrombosis of the junction
of proximal and middle LAD resulted from severe
distal spasm and blood stasis. Masafumi et al. re-
ported withdrawal of guide wire was the only method
to relieve guide wire-induced coronary vasospasm
during PTCA.? But Keithe et al. found that short,
low-pressure balloon inflations combined with
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intracoronary nitrate would abate coronary spasm.®
In this case, intracoronary thrombus formation pro-
gressed rapidly and promptly over the initial culprit
lesion and caused TIMI grade 0 antegrade flow. Once
the guide wire was removed, the distal LAD might
have been totally occluded by thrombus. Therefore
we attempted to terminate the spasm by short,
low-pressure balloon inflations instead of withdraw-
ing the guide wire or infusing glycoprotein Iib/I1a.

Conclusion

We presented a rare complication, guide wire-
induced coronary vasospasm with early intra-
coronary thrombus during PTCA. All available med-
ication and low-pressure balloon inflations were un-
able to relieve the vasospasm. Although the removal
of guide wire might relieve the vasospasm com-
pletely and promptly, when early thrombosis devel-
ops due to flow stasis, emergent CABG should be
considered as an alternative treatment strategy.

References

1. Cowley M, Dorros G, Kelsey S, Van Raden M, Detre
K. Acute coronary events associated with percu-
taneous transluminal coronary angioplasty. Am J
Cardiol 1984; 53(Suppl C):12-16.

2. Holmes DJ, Holubkov R, Vliestra R', and the co-
investigators of the national heart, lung, and blood in-
stitute percutaneons transluminal coronary angioplasty
registry. Comparison of complications during per-
cutaneous coronary angioplasty from 1977 to 1981
and from 1985 to 1986: The National Heart, Lung, and
Blood Institute percutaneous transluminal coronary
angioplasty registry. J Am Coll Cardiol 1988; 12:
1149-1155.

3. Masafumi T, Uichi I, Hiromichi S, Hideynki F,
Kazuyuki S, Takeshi R. Guide wire-induced coronary
artery spasm during percutaneous transluminal coro-
nary angioplasty. Angiology 1996; 47;3:305-308.

4. Pomerantz RM, Kuntz RE, Diver DJ, Safian RD, Baim
DS. Intracoronary verapamil for the treatment of distal



Acta Cardiol Sin 2000: 16:187-192

microvascular coronary artery spasm following PTCA.
Cathet Cardiovasc Diagn 1991; 24: 283-285.

. Detre K, Holubkov R, Kelsey S, and the co-inves-
tigators of The National Heart, Lung, and Blood Insti-
tute percutaneons transluminal coronary angioplasty
registry. Percutaneous transluminal coronary angio-
plasty in 1985-1986 and 1977-1981: the national heart,
lung, and blood institute registry. N Engl J Med 1988;
318:265-270.

. Fischell TA, Ginsburg R. Loss of endothelial-depen-

dent arterial relaxation following balloon angioplasty.

Guide Wire and Coronary Spasm 191

J Appl Cardiol 1987; 2:489-501.

. Bing RJ, Burger W, Chemnitius JM, Saeed N, Metz

MZ. Effect of intact endothelium against platelet-
induced coronary artery spasm in isolated rabbit hearts.
Am J Cardiol 1985; 55:1596-1600.

. Davis KE, Foreman RD, Buchbinder M. Rotational

atheroablation/atherectomy. In Ellis SG, Holmes DR,
et al, eds. Strategic approaches in coronary interven-
tion. Baltimore Maryland: Williams and Wilkins
Waverly Co., 1996:17-26.



192 Ching-Pei Chen et al. Acta Cardiol Sin 2000, 16:187-192

BEBKREGK O ETEH IR BETRGIRERE
TR R — HPIRE

A EZEM OREE' HAW AAH' wE!
BT  PRAERBRE R 6T S FRRBER

B E: sk ed 26t 5| SR 5tz Rurpltr )y 2K FTH
E4 B e Al i Ao 5 A TR E M 0 AXBRE A 5T RIBREFBA K
FAERIE T & R RGNS BE SR ERETRGRASE - Bl E
TR EIR T Ay o T RIEAR  RESHARESIR AR > B LNBTH
HFH o FRENERSIkE L2 S SR ER T E AN o fik
BHBEMER FRARETHELTEEY -

RS kSRR AL HW o

B - BRTSEIGRAT > 500 LML hBRef 135 5% - BB EHRELBAR
BAEH 894 H29H ; RAIETIE :89FE9IH20H



