
S tenosis of the left main stem and the
ostium of the right coronary artery
after aortic valve replacement was

first described by Roberts and Morrow in
1967.1-5 This complication appears after less
than 3% of aortic valve replacement pro-
cedures, in which catheters are used for
selective cardioplegia infusion.6-8 The clin-
ical symptomatology is often severe and
may appear from one to thirty months after
the procedure.3-24 The usual treatment is
aortocoronary bypass surgery, but cases
treated by balloon angioplasty have been re-
ported.17 Angioplasty with stenting has not
so far been described in similar cases with
early left main coronary ostial stenosis fol-
lowing aortic valve replacement.

Case presentations

First case

A woman aged 69 years with a severely ste-
nosed aortic valve and mild aortic regurgita-
tion, free of coronary vessel stenoses and
with normal left ventricular contractility,
underwent aortic valve replacement. Her
aortic valve was tricuspid, thickened and ex-
tremely calcified. It was replaced with a me-
chanical valve, ATS 21 mm (Guidant). My-
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Case ReportCase Report

ocardial protection was achieved by ante-
grade cold blood cardioplegia. The first dose
was administered by infusion at the aortic
root and subsequent ones via the coronary
ostia (Figure 1). The postoperative course
was uneventful.

Three months later the patient exhibit-
ed a severe degree of angina on effort and
at rest, with transient ST-segment depres-
sion on the anterior and lateral ECG leads.
Coronary angiographic examination show-
ed a severe degree of stenosis in the left main
coronary ostium (Figure 2).

The patient underwent aortocoronary
bypass with two grafts to the anterior de-
scending and circumflex branches, on a beat-
ing heart with no extracorporeal circulation.
The procedure was free of complications.

Second case

This patient was a man, aged 72 years, with
chronic atrial fibrillation and a severe de-
gree of aortic valvular stenosis, but without
regurgitation and with normal left ventric-
ular function. The preoperative coronary
angiogram showed 30% stenosis of the left
main coronary ostium and 70% stenosis of
the proximal segment of the anterior de-



scending branch (inset in figure 3). The patient under-
went aortic valve replacement with a biological valve,
Edwards Magna 23 mm (Edwards Lifesciences), and a
bypass was performed with the left mammary artery to
the anterior descending branch. As in the previous case,
myocardial protection was achieved by antegrade cold
blood cardioplegia, with the first dose being delivered
at the aortic root and subsequent ones via the coronary
ostia (Figure 1).

Fifty days later the patient exhibited severe angi-
na on minimal effort with prolonged anginal episodes
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Figure 1. Catheters for elective administration of cardioplegia to the
left and right coronary arteries. The catheter has an automatically in-
flating balloon at its tip so as to be obstructive and “atraumatic”.

Figure 2. In right lateral projection, the left main coronary artery
shows a severe degree of stenosis (angiogram three months after
surgery). The inset shows the vessel without stenosis, before the aor-
tic valve replacement surgery.

accompanied by ST-segment depression on ECG
leads V3-V6, I and aVL. Coronary angiography showed
a severe degree of stenosis of the left main coronary
ostium and occlusion of the anterior descending
branch, with perfusion from the left internal mammary
artery (Figure 3).

Angioplasty of the left main ostium was performed
using a JL4 7F guiding catheter (Medtronic) and a
BMW guidewire (Guidant) in the circumflex branch,
and predilatation with a 3.5 x 10 mm cutting balloon
(Boston Scientific). Full balloon expansion was achieved
at 8 Atm and the immediate result was good, with no
apparent dissection. A 3.5 x 12 mm Taxus drug-eluting
stent (Boston Scientific) was expanded at 20 Atm and a
further dilatation was performed using a 4 x 10 mm
Runner low compliance balloon (Bolton Medical) up to
18 Atm. The stent was placed so as to cover the ostium
of the left main artery without covering the bifurcation
of the vessel (Figure 4).

Discussion

Iatrogenic coronary ostial stenosis after aortic valve
replacement is a potentially life-threatening compli-
cation and prompt diagnosis and treatment are essen-
tial for the patient’s survival.

Figure 3. Left main coronary ostial stenosis in the left lateral projec-
tion, one and a half months after aortic valve replacement. The inset
shows the vessel before the valve replacement, with only a small de-
gree of stenosis. (The tip of the 6F diagnostic catheter is within the
body of the main artery.) In this projection, with the more cranial
inclination, the stenosis in the anterior descending branch can be
seen.



The usual clinical picture includes severe angina,
ventricular arrhythmias, congestive heart failure and
sudden death. It usually appears within the first six
months but may occur up to thirty months after the
procedure.3-24 The incidence of this complication has
been estimated to be less than 3%,6-8 but the real inci-
dence is not known, considering that cases of undiag-
nosed sudden death following aortic valve replace-
ment could be attributed to iatrogenic main coronary
stenosis.

It is believed that the occurrence of ostial stenosis
is the result of a strong hyperplastic reaction of the
vessel wall, in response to micro-injuries from the
catheters used for cardioplegia administration. The
micro-injuries are related to the infusion pressure of
the cardioplegic fluid and overdilation of the vessel by
the catheter tip.2 The same phenomenon has also
been described following left coronary angioplasty,
but at a more peripheral site close to the bifurcation,
probably because the site of the injury from the guid-
ing catheter was also more peripheral.10,21 However,
left main ostial stenosis has been described after aor-
tic valve replacement, without selective administra-
tion of cardioplegia via the coronary ostia, as the re-
sult of extension of fibrosis from the aortic annulus.9

It seems likely that certain individuals may have a
predisposition to a strong hyperplastic reaction fol-
lowing injuries. It has been noted that the presence of
apolipoprotein-E genotype Â4 is much more common
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in patients who have left main ostial stenosis follow-
ing aortic valve replacement.6

Although the problem of left main ostial stenosis
after aortic valve replacement was described in the 60s
and 70s, it remains a problem even today, in spite of the
developments in the manufacture of catheters for selec-
tive cardioplegia solution infusion and in techniques for
myocardial preservation. Cardioplegia administration
by other means, such as via the coronary sinus, reduces
the need for manipulation of the coronary ostia and
could perhaps provide a solution.25,26

In view of the location of the new stenosis in the left
main coronary artery, the rapid progression of the hy-
perplastic lumen encroachment during the first months
following surgery and the existence of hypertrophic my-
ocardium with increased oxygen demand, treatment of
this entity requires immediate reperfusion. Aortocoro-
nary bypass is not without problems, considering the
temporal proximity to the first operation and the diffi-
culty of protecting the myocardium adequately, and it
may result in a high incidence of perioperative infarc-
tion.7 In our first patient the beating heart aortocoro-
nary bypass procedure was successful and without com-
plications. Beating heart aortocoronary bypass surgery
seems to offer some survival benefit to patients who
have undergone previous cardiac surgery,27 but it is not
certain whether it is superior to aortocoronary bypass
surgery under extracorporeal circulation with an ar-
rested heart in patients with left main coronary artery
stenosis.28

In our second patient angioplasty was chosen as treat-
ment, mainly because of the protection provided by the
internal mammary artery to the anterior descending
branch. Balloon angioplasty, without stenting, has been
reported in only three patients with left main coro-
nary artery stenosis following aortic valve replace-
ment,17 while there is no report of stenting in such
cases. Because the site of the stenosis is usually at the
ostium of the left main artery, central to the bifurca-
tion to the anterior descending and circumflex
branches, angioplasty and stenting are technically eas-
ier.29 In addition, as our case shows, the stenosis is
easily dilatable using a cutting balloon, without the
creation of dissections or appearance of immediate
elastic recoil. Predilatation allows sufficient opening
of the stenosis, especially if there is a strong fibrous
reaction, and allows for the precise placement of the
stent without the time limits imposed by ischaemia
from obstruction of the stenotic lumen by the guiding
catheter. Implantation of a drug-eluting stent has the
advantage of a very low restenosis rate.30

Figure 4. After the stent has been placed in the left main coronary
ostium there is no stenosis (left lateral projection). The anterior
descending branch is filled mainly from the internal mammary
artery.



In conclusion, iatrogenic left main coronary ostial
stenosis following aortic valve replacement should be
avoided by limiting the manipulation of the ostia of
coronary vessels as much as possible during the surgi-
cal procedure. This complication should be diagnosed
and treated immediately, with either aortocoronary
bypass or angioplasty. In view of the high incidence of
complications associated with aortocoronary bypass
under extracorporeal circulation with an arrested heart,
beating heart surgery or angioplasty with stenting
should be considered as possible alternatives.

References

1. Roberts WC, Morrow AG: Anatomic studies of hearts contain-
ing caged-ball prosthetic valves. Johns Hopkins Med J 1967;
121: 271-295.

2. Trimble AS, Bigelow WG, Wigle ED, Silver MD: Coronary
ostial stenosis: a late complication of coronary perfusion in
open-heart surgery. J Thorac Cardiovasc Surg 1969; 57: 792-
795.

3. Midell AI, De Boer A, Bermudez G: Postperfusion coronary
ostial stenosis: incidence and significance. J Thorac Cardio-
vasc Surg 1976; 72: 80-85.

4. Betocchi S, Miceli D, Giudice P, et al: Iatrogenic ostial steno-
sis of the left coronary artery. Report of a case with Starr-Ed-
wards aortic prosthesis. G Ital Cardiol 1979; 9: 1312-1317.

5. Sethi GK, Scott SM, Takaro T: Iatrogenic coronary artery
stenosis following aortic valve replacement. J Thorac Cardio-
vasc Surg 1979; 77: 760-767.

6. Winkelmann BR, Ihnken K, Beyersdorf F, et al: Left main
coronary artery stenosis after aortic valve replacement: ge-
netic disposition for accelerated arteriosclerosis after injury
of the intact human coronary artery? Coron Artery Dis 1993;
4: 659-667.

7. Chavanon O, Carrier M, Cartier R, Hebert Y, Pellerin M,
Perrault LP: Early reoperation for iatrogenic left main steno-
sis after aortic valve replacement: a perilous situation. Car-
diovasc Surg 2002; 10: 256-263.

8. Pennington DG, Dincer B, Bashiti H, et al: Coronary artery
stenosis following aortic valve replacement and intermittent
intracoronary cardioplegia. Ann Thorac Surg 1982; 33: 576-
584.

9. Force TL, Raabe DS, Coffin LH, De Meules JD: Coronary
ostial stenosis following aortic valve replacement without
continuous coronary perfusion. J Thorac Cardiovasc Surg
1980; 80(4):637-641.

10. Bashour TT, Hanna ES, Edgett J, Geiger J: Iatrogenic left
main coronary artery stenosis following PTCA or valve re-
placement. Clin Cardiol 1985; 8: 114-117.

11. Tyner JJ, Hunter JA, Najafi H: Postperfusion coronary steno-
sis. Ann Thorac Surg 1987; 44: 418-419.

12. Cheung HH, Chow WH, Mok CK: An unusual cause of dis-
abling angina following aortic valve replacement. Thorac
Cardiovasc Surg 1990; 38: 241-243.

13. Tobe S, Okada M, Yamashita C, Yamamoto S, Hosokawa Y,
Nakamura K: Aortocoronary bypass for coronary ostial ste-

nosis following aortic valve replacement: a report of success-
fully treated case. Kyobu Geka 1991; 44: 320-323.

14. Sievert H, Winkelmann B, Eckel L, et al: Main branch steno-
sis following aortic valve replacement. Z Kardiol 1991; 80:
431-434.

15. Placer Peralta LJ, Diarte de Miguel JA, Sanchez-Navarro F,
Artal Burriel A, Monzon Lomas FJ, San Pedro FA: Coronary
ostial stenosis after an aortic valve replacement diagnosed by
transesophageal echocardiography. Rev Esp Cardiol 1993;
46: 255-256.

16. Ogawa T, Iwaya F, Ikari T, et al: Left main coronary artery
stenosis following aortic valve replacement using a solid coro-
nary perfusion catheter: report of two cases. Kyobu Geka 1993;
46: 323-326.

17. Marti V, Auge JM, Garcia Picart J, Guiteras P, Ballester M,
Obrador D: Percutaneous transluminal coronary angioplasty
as alternative treatment to coronary artery bypass surgery in
iatrogenic stenosis of the left main coronary artery. J Interv
Cardiol 1995; 8: 229-231.

18. Pande AK, Gosselin G: Iatrogenic left main coronary artery
stenosis. J Invasive Cardiol 1995; 7: 183-187.

19. Zakrzewski D, Orlowska-Baranowska E, Rawczynska-En-
glert I: Iatrogenic left main coronary artery stenosis after aor-
tic and mitral valve replacement. Pol Arch Med Wewn 1998;
100: 63-65.

20. Tomasco B, Di Natale M, Minale C: Coronary ostial stenosis
after aortic valve replacement. Ital Heart J 2002; 3: 133-136.

21. Dibie A, Philippe F, Temkine J, et al: Iatrogenic lesions of
the left main coronary artery. Arch Mal Coeur Vaiss 2002;
95: 781-786.

22. Yavuz S, Goncu MT, Sezen M, Turk T: Iatrogenic left main
and proximal right coronary artery stenoses after aortic valve
replacement. Eur J Cardiothorac Surg 2002; 22: 472-475.

23. Demaria RG, Chavanon O, Perrault LP: Iatrogenic left main
and proximal right coronary artery stenoses after aortic valve
replacement. Eur J Cardiothorac Surg 2003; 23:139.

24. Rammohan KS, Totaro P, Youhana AY, Argano V: Ostial
coronary artery stenosis following aortic valve surgery. Eur J
Cardiothorac Surg 2003; 23: 651-653.

25. Lemole G, Beesam C, McNicholas K, Serra AJ, Shapira N:
New technique for infusion of cardioplegic solution in aortic
valve incompetence. J Cardiovasc Surg (Torino) 1991; 32: 555-
556.

26. Menasche P, Kural S, Fauchet M, et al: Retrograde coronary
sinus perfusion: a safe alternative for ensuring cardioplegic
delivery in aortic valve surgery. Ann Thorac Surg 1982; 34(6):
647-658.

27. Magee MJ, Coombs LP, Peterson ED, Mack MJ: Patient se-
lection and current practice strategy for off-pump coronary
artery bypass surgery. Circulation 2003; 108 Suppl 1: II9-I14.

28. Yeatman M, Caputo M, Ascione R, Ciulli F, Angelini GD:
Off-pump coronary artery bypass surgery for critical left main
stem disease: safety, efficacy and outcome. Eur J Cardiotho-
rac Surg 2001; 19: 239-244.

29. Brueren BR, Ernst JM, Suttorp MJ, et al: Long term follow
up after elective percutaneous coronary intervention for un-
protected non-bifurcational left main stenosis: is it time to
change the guidelines? Heart 2003; 89: 1336-1339.

30. Arampatzis CA, Lemos PA, Tanabe K, et al: Effectiveness of
sirolimus-eluting stent for treatment of left main coronary
artery disease. Am J Cardiol 2003; 92: 327-329.

Iatrogenic Left Main Coronary Artery Stenosis

(Hellenic Journal of Cardiology) HJC ñ 309


