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Abstract

A 23 year old man presented with anterior ST elevation myocardial infarction while playing football and gave a 3 week history of recreational
intravenous steroid abuse. Coronary angiogram showed a large persistent filling defect in left main stem extending into LAD and intermediate
arteries. This was felt to be either spontaneous left main dissection precipitated by heavy exertion or left main stem thrombosis facilitated by
intravenous steroid abuse over the previous 3 weeks. He was offered immediate surgical revascularisation but elected instead to have delayed
surgery after 2 weeks unless symptoms worsened. Repeat coronary angiogram, two weeks later, however, showed considerable improvement
with only a small amount of residual thrombus in left anterior descending artery and hence it was elected to continue with medical treatment.
Following further 6 weeks, repeat coronary angiogram showed total resolution with normal coronary artery appearances. At 7 year follow up,
patient is free of all cardiac symptoms and is leading a normal life.

We discuss the diagnostic dilemma in this 21 year old man with no risk factors for coronary artery disease, who had features that pointed
towards both spontaneous coronary artery dissection (SCAD) and steroid facilitated thrombosis and in whom intravascular ultrasound
underlined at least the facilitative role of atheromatous left main plaque. We also discuss the etiopathogenesis, presentation and the various
treatment options of the rare spontaneous left main dissection and the steroid induced even rarer left main thrombosis and the quasi-facilitative
role of at least mild atherosclerosis in this patient, and the relative rarity of spontaneous resolution with conservative management.

Background
the intima underlying the plaque having either thinned out

Spontaneous acute dissection of left main stem artery is an ) i ) i )
substantially or in many cases being non-existent. Besides, the

extremely rare occurrence, with less than 40 cases documented

in world literature. The clinical presentation of spontaneous left inflammatory process associated with an atherosclerotic plaque

. . . L increases microvessel density and propensity to rupture at the
main stem dissection is similar to severe atherosclerotic disease, y prop y p

but the usual risk factors are absent. More than 70% of SCAD
occurs in women and 30% occur during peripartum period and

intima-media border and predisposes to a primary intramedial

dissection and medial hematoma. Intravascular ultrasound

the mean age is 30-45 years. Other causes include connective may thus not visualise an intimal tear at all either because the

tissue disorders, SLE vasculitis, substance abuse and vigorous process was primarily that of an intramedial microvessel rupture
) )

exercise. However, varying degree of atherosclerosis has been
increasingly described in many patients with SCAD. In one series
when intravascular ultrasound was used routinely to evaluate
SCAD, atherosclerosis was found in 83% patients. Atherosclerosis
predisposes to SCAD especially when plaque rupture causes
intraluminal thrombosisand creates a deep subintimal

dissection followed by intramural hematoma formation,

without intimal tear, or, alternately, because the deep sub-intimal
tear associated with the plaque rupture quite often seals up as a
result of intraluminal clotting and increased pressure.

Left main stem thrombosis as a result of short term
intravenous abuse is even rarer and only a few cases have been
reported anecdotally. Steroids are known to alter lipoprotein
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metabolism, alter endothelium-mediated vascular reactivity,
promote platelet aggregation and directly compromise myocyte
function.

When intravascular ultrasound is not used during the initial
presentation, differentiation between SCAD, steroid-facilitated
left main stem artery thrombosis or atherosclerotic plaque
rupture can be difficult in a young 21 year old man with no
risk factors for coronary artery disease. Even when IVU is used,
typical features of SCAD, LMS thrombosis or plaque rupture may
not be present, or there might be a combination of findings to
confound etiology. Thus intimal dissection might have sealed
due to intraluminal clot and pressure and medial hematoma may
not be substantial in SCAD, intraluminal clot might be present in
SCAD as well as plaque rupture and not just in steroid-provoked
LMS thrombosis, and, finally, a ruptured intimal plaque might
have distally embolised.

Case Presentation

Figure 1: Left coronary angiogram, in LAO view, showing filling
defect in left main stem artery distally, extending into mainly the
left anterior descending artery and intermediate artery.

Figure 2: Left coronary angiogram, in RAO view, showing filling
defect in left main stem artery distally, extending into mainly the
left anterior descending artery and intermediate artery.

J

A 23 year old male and former cage fighter was admitted
in a peripheral hospital with sudden onset chest pain while
playing football. He had no previous history of cardiovascular
or connective tissue disease. He smoked 20 cigarettes a day and
admitted to the recreational use of steroids for the previous 3
weeks. Physical examination was unremarkable. ECG showed
4mm ST elevation in leads V2 to V6, incomplete RBBB, left

posterior fascicular block and high level of troponin I. There
was one episode of self- terminating short run of ventricular
tachycardia. A diagnosis of anterior ST elevation myocardial
infarction was made. He was commenced on aspirin, clopidogrel,
bisoprolol and intravenous heparin and transferred for further
management to our hospital. Coronary angiogram was done
at transfer and this revealed what was initially thought to be a
spontaneous coronary artery dissection (SCAD) involving left
main stem artery which extended into the LAD and intermediate
arteries, visualised as persistent filling defects (Figure 1 & 2).
The circumflex and the dominant right coronary arteries were
normal. Echocardiogram showed moderately impaired left
ventricular function with akinesia of anterior wall and apex.
Since the patient was pain-free, he was offered the option of a
higher risk immediate surgical revascularisation or a two week
delayed CABG, with immediate surgery if symptoms supervened.
Patient refused to have immediate surgery. ReoPro bolus and
infusion were therefore added with a view to surgery in two

weeks’ time.
-~ N

Figure 3: Left coronary angiogram, in RAO view, showing almost
complete resolution of the filling defect with normal looking left
anterior descending and intermediate arteries.

Figure 4: Left coronary angiogram, in spider view, showing
almost complete resolution of the filling defect with relatively
normal looking left anterior descending and intermediate

arteries.
J

However, repeat angiogram done one week after the initial

angiogram showed marked improvement in the appearances
of the coronary arteries with only mild residual thrombus
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in LAD. Intravascular ultrasound (IVUS) confirmed ruptured
plaque with intraluminal thrombus. Warfarin was added due
to presence of left ventricular thrombus. Patient remained
symptom free during his stay and, in view of angiographic
findings, it was elected to continue with conservative treatment.
He was discharged home 11 days after his initial admission. A
repeat coronary angiogram 1 week after his initial presentation
had shown significant improvement and 6 weeks later showed
normal coronary arteries with no trace of dissection, thrombus
or stenosis (Figure 3 & 4). Left ventriculogram, however, showed
localised apical akinesia and antero and inferobasal hypokinesia
with an overall ejection fraction of 30%. There was a small
left ventricular thrombus which required warfarinisation. MR
scan 6 months later showed considerable improvement in left
ventricular function to an ejection fraction of 54% with small
localised akinesia in distal LAD territory. At 7 year follow up,
patient remains gainfully employed and free of all symptoms.

Discussion

ST elevation myocardial infarction in a 21 year old body
builder during a football match, with a recent history of
intravenous recreational steroid abuse, in the absence of any
known history of risk factors for coronary artery disease, can be
due to spontaneous coronary artery dissection [SCAD], primary
steroid provoked coronary artery thrombosis or rupture of an
unsuspected atherosclerotic plaque, or a combination of the
above with even a mild degree of coronary atherosclerosis
playing a facilitative role.

Coronary artery dissections can be primary or secondary.
Primary dissections occur spontaneously whereas secondary
dissections occur either as extensions of aortic dissections [1-
3] or following coronary angiography, coronary intervention,
cardiac surgery, or chest trauma [4]. Macroscopically, coronary
dissection can take place between intima and media or media
and adventitia. Haemorrhage into the false lumen followed
by thrombosis results in compromise of the distal blood flow
followed by coronary ischaemia [4].

Pretty described the first case of a dissecting aneurysm of a
coronary artery in a 42 year old woman in 1931 [5]. Although
more than 300 cases have been reported since, majority of
cases (70-75%) are diagnosed post mortem [6- 8]. However, as
coronary angiography is performed more frequently in acute
coronary syndrome, the incidence of spontaneous coronary
artery dissection (SCAD) has risen to 0.07% -1.1% in patients
referred for coronary angiography [9-15].

The mean age of presentation is 30-45 years and more than
70% patients are women. The prevalence of SCAD, in women
below 50 years of age, presenting with acute coronary syndrome
and ST elevation myocardial infarction has been described in as
many as 8.7% and 10.8% patients respectively [14].

SCAD involves LAD most frequently, in as many as 60% cases,
multiple vessels in 20% cases and left main stem in 12% cases

[6,9,11,12,15,16]. Spontaneous left main dissection occasionally
extends into multiple proximal vessels. Coronary dissections are
graded from A to F according to National Heart, Lung and Blood
institute classification system as described by the Coronary
Angioplasty Registry [16]. Type A represents radiolucent areas
with minimal or no persistence after the contrast has cleared.
Type B have double lumina with minimal or low persistence.
Type C appears as extravasated contrast which persists and
Type D as spiral luminal filling defects with extensive contrast
staining. Type E dissections appear as new persistent filling
defects and Type F cause total occlusion.

The most common pathologies associated with SCAD
are coronary atherosclerosis, occurring in 8-28% patients
[12,13,17-19] and vascular changes associated with peripartum
period in approximately 1/3 of all female patients [9,20,21].
Other conditions include connective tissue disorders like Marfan
disease [22], type IV Ehlers-Danlos syndrome [4], Osler-Weber-
Rendu disease [23], cystic median necrosis [24], SLE vascultis
[4], hypertensive crises [25], intense physical activity [9,25-27],
skiing at altitude [28], prolonged sneezing [4], contraceptive
usage [29], polycystic kidneys [30], substance abuse including
cocaine [4], amphetamines [31], cannabis [32] and alcohol
[33,34].

Clinical presentation ranges from incidental angiographic
finding, unstable angina, acute myocardial infarction, ventricular
arrhythmia to sudden cardiac death [12,15,35]. Badmanaban
et al. [35] reported successful surgical revascularisation in a
59 year old man who presented with cardiac tamponade and
spontaneous left main dissection [36]. Abdurrahman described
thrombotic occlusion of the main stem in a neonate in cardiogenic
shock with no left ventricular output and a systemic circulation
dependent on flow from a patent arterial duct [37]. Whenever a
young patient without major coronary risk factors or a woman
in postpartum period presents with unstable angina, acute
myocardial infarction or sudden death, SCAD should be kept in
mind and coronary angiography undertaken [4].

Coronary angiography, however, needs to be undertaken with
great care once SCAD is suspected owing to the risk of further
extension of the dissection. The angiographic appearances
range from intimal flap with two lumen streaming, intraluminal
haziness and filling defects, eccentric narrowing without intimal
flap or appearances indistinguishable from an atherosclerotic
stenosis. When a typical atherosclerotic stenosis is seen without
an intraluminal flap, haziness or filling defects in a young
person, in general, and a peripartum female, in particular, an
intravascular ultrasound (IVUS) or the newer optical coherence
tomogram (OCT) might point towards SCAD. IVUS typically
shows little atherosclerosis and intramural hematoma in outer
media, intimal tear with its direction and extent, and also
helps in the optimal geographical placement of any stents, if
required. The newer OCT, on the other hand, provides higher
resolution imaging of the intimal tear and intramural hematoma
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[4]. Coronary CT angiography provides a non-invasive but low
resolution assessment of SCAD, in terms of wall thickness or any
associated plaques, and, therefore, is better used to follow up
patients after SCAD [38].

When there is no evidence of ongoing ischaemia or
hemodynamicinstability, conservative managementwith aspirin,
clopidogrel, glycoprotein IIb/Illa inhibitors, anti-ischaemic
therapy with beta blockers and nitrates and anti-thrombotic
therapy with heparin or low molecular weight heparin has
been generally successful [6,11,18,38-40]. Treatment with
fibrinolytics is generally avoided because of occasional reports
of fibrinoytic induced bleeding into the dissected vessel wall
[4]. However, Karaahmet et al. [41] reported regression of
spontaneous left main stem dissection with thrombolytic therapy
as evaluated by multislice computed tomography angiography.
Similarly, Rohit et al. [42] reported conservative management of
left main dissection in a 14 year old boy with acute myocardial
infarction with left ventricular dysfunction, but with no evidence
of reversible ischaemia on myocardial perfusion imaging.
Having noticed eosinophilic periadventitial inflammation in 42
cases of peripartum SCAD (in a literature review of peripartum
SCAD), Koller et al. [43] added prednisone and cytotoxan to the
conventional medical treatment of a 35 year old postpartum
woman with SCAD in five non-contiguous coronary arteries.
Again, use of a potent anti-thrombotic medication in SCAD might
expand the intramural hematoma [4].

PCI or CABG is indicated when significant dissection persists
in a major vessel causing marked narrowing or ischaemia. Single
vessel dissections of major arteries are managed by PCI. PCI
restores flow, seals dissection and relieves ischaemia, although
one has to be mindful of advancing the guidewire in the true
lumen and not the false lumen and preventing distal dissection
or propagation of intramural hematoma, ensured usually by
deploying the first stent across the distal border, thus providing
adequate coverage of this important area [4].

Left main dissections, multivessel involvement or failed
percutaneous interventions are treated with CABG. Unal et al.
[44] reviewed the records of 5000 surgical patients over a 6
year old period, and found 6 patients with SCAD. Five patients
had LMS dissection and one had right coronary dissection. The
patient with right coronary dissection underwent CABG after
failed PCI and died 30 days later. Others underwent CABG in
the first instant and had good result on short and intermediate
term follow up [44]. When SCAD involves a long segment, CABG
can be challenging [14]. Conraads et al. [45] described bridging
to transplantation after SCAD. Hinojal et al. [46] reported a 31
year old woman with four week postpartum LMS spontaneous
coronary dissection with extensive myocardial infarction, severe
left ventricular dysfunction and cardiogenic shock who did not
improve after urgent coronary revascularisation and required
temporary left ventricular support and heart transplantation
[46]. Keon et al. [47] successfully treated a 41 year old woman
with spontaneous dissection of left main stem artery complicated

by myocardial infarction and cardiogenic shock by Jarvik 7-70
artificial heart to sustain life until an orthotopic heart transplant
was performed.

SCAD is a lethal disease 75% patients are diagnosed post-
mortem [7,8], as the immediate mortality is 50%, with a
20% mortality over the hours following the acute event [11].
However, in-hospital mortality is low, around 3% [6,10,14]
and the recurrence rate of SCAD, acute coronary syndrome and
mortality after initial survival is low [6,13,14]. In a multivariate
analysis of 222 patients, female sex and lack of early, appropriate
treatment were the strongest predictors of death, with overall
peripartum mortality of 38% [9,35].

Steroids can cause a number of cardiovascular complications
including hypertension, cardiomyopathy, stroke, pulmonary
embolism, arrhythmias, polycythemia and the resultant increase
in plasma viscosity and myocardial infarction [48]. Abdurrahman
described thrombotic occlusion of the main stem in a neonate in
cardiogenic shock with no left ventricular output and a systemic
circulation dependent on flow from a patent arterial duct [37].
There have been a few case reports of myocardial infarction in
young adults with anabolic steroid abuse [48-52]. Stergiopoulos
et al. [48] reported inferior ST elevation myocardial infarction
in a patient with traditional risk factors as well as polycythemia,
using supraphysiological doses of supplemental intramuscular
testosterone, treated by PCI and phlebotomy.

Halvorsen et al. [49] described acute myocardial infarction
due to LAD occlusion in a 27 year old male body builder, treated
by PCI with stent and IABP. Again, a 2 year stanzolol abuse
seemed to be the only precipitating factor in ayoung body builder
who presented with ventricular tachycardia and stenotic lesions
in LAD and right coronary arteries, suggesting an atherogenic
response to long term steroid use, in the absence of other risk
factors [50]. Godon et al. [51] presented the case of a top class
body builder who developed ischaemic cardiomyopathy and
inferior wall myocardial infarction following prolonged use of
two types of anabolic steroids. Luderwald et al. [52] reported
a 2001 German study which showed that 39% of bodybuilders
misused anabolic androgenic steroids. Based on 15 autopsies
at the Institute of Legal Medicine of the University of Munich,
atherosclerotic and thrombotic changes of the heart were
especially noticeable. Steroids have been shown to facilitate
interstitial endocardial and myocardial fibrosis [49], increase
platelet aggregation, promote coronary spasm and exert a direct
toxic effect on myocytes [51]. Steroids alter the lipoprotein
metabolism by reducing HDL levels and increasing the LDL levels
[53]. They increase sympathetic activity [54], compromise flow-
mediated, endothelium-dependent vasodilatation [55], promote
structural changes including ectasia in coronary arteries and
promote intracoronary and ventricular thrombosis and systemic
embolism [56].

Our patient, who was a body builder and cage fighter,
presented suddenly with ST elevation myocardial infarction
while playinga football match. He also gave history of recreational
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use of intravenous steroids for the previous 3 weeks. Coronary
angiogram showed a persistent filling defect in the left main
stem extending into the LAD and the intermediate arteries.
An intravascular ultrasound was not considered essential at
the initial angiogram and the appearances were considered
pathognomonic of NHLBI type E dissection characterised by
a persistent filling defect. Presence of intraluminal clot and
absence of an intimal dissection on intravascular ultrasound
may not necessarily have clinched a diagnosis of steroid induced
thrombosis ofleftmain stemartery because quite often the intimal
or subintimal dissection seals due to intraluminal pressure and
clot [4]. Although he was offered surgical revascularisation, he
preferred to have delayed surgery and this was acceptable in
the presence of resolution of pain and stabilised ECG. Repeat
coronary angiography 3 weeks later showing considerable
improvement and IVS appearance of primarily intraluminal clot
without any significant medial hematoma, albeit in the presence
of an atherosclerotic plaque rupture suggested a primary left
main thrombosis with some contribution of atherosclerotic
plaque rupture, both occurrences perhaps facilitated by the
recent intravenous steroid usage.
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