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ABSTRACT
Spasm following coronary artery bypass graft surgery has been well established in arterial
grafts, especially in grafts utilizing the internal mammary. Venous graft spasms are uncom-
mon and are only observed in vein grafts during or soon after the coronary artery bypass
surgery. It is exceedingly rare to see spasm of venous graft beyond one year of surgery. We
report a 72-year-old female who had coronary artery bypass graft three years ago and
presented with new onset chest pain for one month. The coronary angiogram revealed
severe spasm of the proximal aspect of a patent saphenous venous graft which was relieved
by intracoronary nitroglycerine. Patient was successfully managed using combination of anti-
spasmodic medications (nitrates and calcium channel blockers) leading to long-term resolu-
tion of her anginal symptoms.
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1. Introduction

Coronary artery bypass grafting (CABG) surgery
remains the standard treatment for patients with multi-
vessel coronary artery disease (CAD) and significant
lesion affecting proximal left anterior descending
(LAD) artery. Autologous arteries rather than vein
bypass grafts are preferred due to overall better long
term benefits. However aortocoronary bypass using
saphenous vein grafts have also been extremely success-
ful in relieving angina pectoris in most patients who
undergo this procedure. Spasm of arterial grafts in
coronary artery bypass grafting surgery has well been
described in literature. However spasm involving
venous grafts is a very rare phenomena. The usual
causes of angina following CABG surgery in cases of
venous grafts include occlusion of graft, incomplete
vascularization, progression of the disease in grafted
vessels, atherosclerotic narrowing of saphenous vein
graft, technical problems in either proximal or distal
anastomotic site, and kinking of the vein graft. In this
report we present an unusual cause of recurrent angina
many years after the initial CABG surgery resulting
from spontaneous severe spasm of a venous graft.

2. Case report

A 72-year-old female presented with exertional chest
pain for one month. Chest pain was retrosternal and
occasionally radiated to left arm. Patient had history of

significant coronary artery disease with a critical lesion
of the left main coronary artery ostium, posterior des-
cending artery (PDA), first diagonal artery, and there-
fore underwent coronary artery bypass surgery
three years ago prior to current presentation. She had
left internal mammary artery (LIMA) graft from left
subclavian to distal left anterior descending (LAD)
artery, which bypassed the proximal LAD lesion. She
also had two aortocoronary saphenous vein bypass
grafts on to the PDA artery and another to the diagonal.
A prior catheterization for abnormal stress test (mod-
erate inferior ischemia) revealed an atretic LIMA graft,
however patent SVG graft to diagonal artery main-
tained TIMI-3 flow to LAD via the diagonal artery.
The SVG graft to PDA was occluded with significant
disease in right coronary artery. This correlated with the
area of ischemia on the nuclear stress test and was thus
treated with percutaneous coronary angioplasty. On
this presentation her vitals were stable and remaining
physical examination was grossly unremarkable. EKG
showed normal sinus rhythmwithout evidence of ische-
mia. Cardiac enzymes were also normal. Given the
nature of pain and her prior history of significant
CAD, further risk stratification was done by perfor-
mance of a vasodilatory nuclear stress test. The myo-
cardial perfusion study revealed uniform perfusion,
however transient ischemic dilation (1.39) was observed
which was indicative of possible balanced ischemia due
to presence of multi-vessel disease. Therefore the
patient underwent cardiac catheterization which
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showed an eccentric 70% lesion at ostium of the left
main. The first vein graft to right coronary artery was
totally occluded with patent stents in the RCA. The
second venous graft to the diagonal vessel was widely
patent and was providing TIMI-3 flow to the LAD as
well. In the proximal aspect of this vein graft severe
spasm was noted in multiple fluoroscopic projections
and was associated with chest pain (Figure 1). The
patient’s symptoms and spasm resolved after adminis-
tration of intracoronary (IC) nitroglycerine (Figure 2).

The angina symptoms in our patient were therefore
attributed to spasm of the saphenous vein graft.
Patient was subsequently started on amlodipine and
isosorbide mononitrate which resulted in long-term
resolution of her symptoms.

3. Discussion

Coronary artery bypass grafting (CABG) surgery
remains the standard treatment for patients with
multivessel coronary artery disease. During the past
decade, percutaneous coronary intervention has been
increasingly used for revascularization in patients
with multivessel disease and low syntax score and in
the presence of medically refractory angina in the
setting of one/two-vessel disease (especially if not
involving the proximal left anterior descending cor-
onary artery) [1,2]. Autologous arteries are preferred
over veins for bypass grafts due to better long-term
outcomes stemming largely from the superior
patency rate of the internal mammary grafts [3,4].
This has led to the use of the left internal mammary
artery to graft for the bypass of the diseased LAD
becoming the standard method for almost all CABG
surgeries. The existence and incidence of vasospasm
in CABG surgery using arterial grafts and its patho-
physiologic mechanisms have been studied and dis-
cussed in the literature. Refractory vascular spasm has
been reported to occur in between 0.8% and 1.3% of
CABG procedures, although transient coronary or
graft spasm has been shown to affect up to 11% of
operated patients [5–7]

Meanwhile aortocoronary surgery with saphenous
vein bypass grafting has been performed since 1968
for the treatment of atherosclerotic coronary artery
disease [8]. As compared to LIMA grafts the SVG
grafts have higher closure rates of 61% in 10 years for
SVGs compared with 85% for IMA grafts resulting
frequently in angina, myocardial infarction, and heart
failure [9]. There are various mechanisms for SVG
disease including thrombotic closure, neointimal
hyperplasia causing intimal damage, fibrosis, platelet
aggregation, release of growth factors, and smooth
muscle cell proliferation. Technical factors, such as
poor distal runoff, graft kinking, and small target
vessel diameter also predispose grafts to occlusion.
After the first year aggressive atherosclerotic narrow-
ing occurring over the already abnormal endothelium
is the main mechanism for graft failure [10].
Atherosclerotic plaques in SVGs are more diffuse,
friable, contain more foam and inflammatory cells,
have absent or small fibrous caps, and little or no
calcification in comparison to native coronary ather-
osclerosis. However only a few case reports describe
the presence and mechanism of spasm of a venous
graft after CABG surgery. Spasm of saphenous veins
used as aorto-coronary bypass grafts was first

Figure 1. Angiogram with right anterior oblique (RAO)-caudal
projection of the saphenous vein graft bypassing the first diag-
onal artery revealing severe spasm (dashed arrow) of the prox-
imal portion of the graft.

Figure 2. Angiogram with RAO-caudal projection depicting
resolution of saphenous vein graft spasm (solid arrow) after
Intracoronary (IC) administration of nitroglycerin.
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described by Victor et al. [11,12], however its pre-
sence remains contentious until today. Moreover it is
quite unusual to find it in venous segments used as
arterial grafts beyond one year of surgery. The sug-
gested explanation for this is that by this time the
hyperplastic process of the venous wall is completed,
resulting in gradual loss of viable smooth muscle cells
and conversion of the vein into an anelastic, rigid
tube with little tendency for vasomotion [13].
Therefore it is very rare to see spasm of venous
graft especially after one year of CABG surgery. Our
literature review found that there are six reported
cases of SVG spasm and all of them presented early
(<2 year) in relation to CABG surgery (Table 1). Our
case is unique in demonstrating that the phenom-
enon of SVG spasm can occur even many years
after surgery and can be responsible for anginal
symptoms which can be managed with anti-spasmo-
dic medications. The occurrence of this very late SVG
spasm (>3 years) has never been reported in
literature.

Even though the exact mechanism has not been
established several theories have been postulated for
spasm of vascular grafts. These possible mechanisms
have been almost exclusively studied on arterial
rather than venous grafts. In general, vasoconstric-
tion may be evoked by a number of stimulants
including mechanical and/or nerve stimulation and
platelet dysfunction as well as vasoconstrictor sub-
stances called spasmogens [11,17]. Common spas-
mogens include endothelin −1, thromboxane A2,
prostaglandins, a-adrenoceptor agonists, and plate-
let-derived substances (eg, 5-hydroxytryptamine) as
well as mast cells and histamine. Activation of plate-
lets also release thromboxane, which is a very
powerful vasoconstrictor, meanwhile endothelial
cells release prostacyclin, which is a vasodilator.
The imbalance between vasoregulatory effects of
thromboxane and prostacyclin leads to alteration in
caliber of the vessel resulting in spasm. Vasospasm
could also be related to endothelial dysfunction due
to decreased production of prostacyclin. The intact
endothelium may prevent spasm of the vessel by
releasing a number of endothelium-derived relaxing
factors such as nitric oxide, endothelium derived
hyperpolarizing factor, and PGI2 which help balance

vasoconstriction and relaxation in the grafts. More
recently the role of adipocytes producing large num-
bers of metabolically active substances with both
endocrine and paracrine actions and the role of
hypothermia have also been implicated in graft
spasm [18,19]. Melville et al. suggested that coronary
spasm is caused by neural impulses from the central
nervous system or autonomic nervous system; how-
ever, this mechanism was challenged by the results
of auto transplantation reported by Clark et al. who
described severe refractory coronary arterial spasm
in a patient with a cardiac transplant [20,21].

We believe in our case the most likely cause of
graft spasm was due to chemical autoregulatory
imbalance chemical mediators including thrombox-
ane causing vasospasm. However, the definitive
mechanism of spasm of venous graft still remains
challenging and further studies are needed. The
demonstration of spasm of the venous graft and
favourable response of the angina to therapy with
calcium channel blockers and nitrate suggest that
the spasm of the venous graft must have played a
significant role in our patient with angina even
many years after surgery. Cardiac catheterization
plays a central role in diagnosis by visualization
of spasm in multiple angiographic projections and
resolution of spasm/symptoms after administration
of IC coronary vasodilators. However the diagnosis
can be difficult due to the transient nature of
vasospasm and the role of sophisticated provocative
strategies for identification of SVG spasms is not
well defined [22].

4. Conclusion

Contrary to prior reports in the medical literature,
spasm of venous graft can even occur several years
after CABG surgery. The diagnosis of this very late
SVG spasm is challenging due to its transient nature
with coronary angiography playing a central role.
Careful provocative testing for SVG spasm may
prove to be useful; however its role is not well
defined. Once diagnosed, patients can be effectively
managed with calcium channel blockers and nitrates
with excellent outcomes.

Table 1. Reported cases of saphenous vein graft spams along with age and gender of the patient,
presenting symptoms and time of onset after coronary artery bypass graft surgery (CABG).
No. Case reports Age Symptoms of spasm Time of onset after CABG

1. Sarandriaa et al. [8] 77 male Low cardiac output Day 1
2. Victor et al. [11] 68 male Angina 2 months
3. Walinsky et al. [12] 66 male Recurrent angina 6 months
4. Maleki, M et al. [14] 54 male Angina 14 months
5. Takatsu et al. [15] 57 male Exertional chest pain 20 months
6. Porto et al. [16] 60 male Severe rest angina 3 months
7. Our case 72 female Recurrent angina 3 years
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