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Introduction

Spontaneous coronary artery dissection
(SCAD) is a rare cause of ischemic heart
disease. It occurs predominantly in young
and otherwise healthy women. Its progno-
sis is often poor and its real incidence is
largely unknown and probably underesti-
mated1-5. Reports of SCAD simultaneously
involving all three coronary arteries are
even more exceptional and limited to 6 cas-
es including ours6-10. In the majority of cas-
es the diagnosis is made post-mortem and
angiographic evidence of SCAD is very
limited. The usual clinical presentation is
sudden death or an acute myocardial in-
farction followed by death in a short time.
In a minority of cases, the diagnosis is es-
tablished angiographically during or after
an episode of chest pain and a clinical di-
agnosis of acute myocardial infarction.
Dissection can be associated with athero-
sclerotic coronary artery disease, it may be
spontaneous or secondary to blunt chest
trauma or else associated with aortic root
dissection or Marfan’s syndrome1,11-13. In
case of spontaneous dissection, different
pathologic situations may be taken into
consideration. During pregnancy, patho-
logic alterations of the arterial wall may
arise due to fragmentation of the reticulum
fibers, hypertrophy of the smooth muscle
cells and changes in the mucopolysaccha-

ride content and protein composition of the
media, leading to a weakening of the latter
and ultimately to dissection during labor,
delivery and also after parturition1,7,10,14.
There has been documentation of impaired
collagen synthesis in cultures of skin fi-
broblasts sampled from a woman who pre-
sented with SCAD following delivery15.
Azam et al.16 described a case of a young
woman with SCAD associated with oral
contraceptive use possibly with the same
etiopathogenetic features of post-partum
SCAD. Robinowitz et al.17 observed the oc-
currence of eosinophilic infiltrates in the
adventitia of patients who died of SCAD;
this finding can be the cause of the dissec-
tion or an inflammatory reaction secondary
to SCAD. A rare cause of coronary dissec-
tion is cystic medial necrosis that was re-
ported in a few cases of SCAD4,9. Typical
patterns of this abnormality are focal frag-
mentation of the elastic fibers and loss of
smooth muscle cells from the media ac-
companied by deposits of acid muco-
polysaccharides. These lesions are present
in the media of the ascending aorta of pa-
tients with Marfan’s syndrome and predis-
pose them to aortic dissection. Other rare
causes of SCAD are cocaine abuse18, in-
tense physical exercise19, the impaired abil-
ity to form collagen (reduced type III pro-
collagen synthesis) in the type IV Ehlers-
Danlos syndrome characterized by skin ab-
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Spontaneous coronary artery dissection is a rare cause of ischemic heart disease, often related
with a poor prognosis. We report the case of a 38-year-old woman without cardiovascular risk fac-
tors, admitted to our coronary care unit for unstable angina with ECG findings of inferior ischemia.
The day after, an acute anterior myocardial infarction occurred and was treated with intravenous
thrombolysis. Again, there were ECG signs of transient inferior ischemia. Coronary angiography
showed widespread spontaneous coronary dissection involving the terminal left main stem, both the
left anterior descending and circumflex artery, and the right coronary artery even peripherally, ren-
dering any type of revascularization procedure inappropriate. The patient was placed on beta-block-
ers, acetylsalicylic acid and nitrates and her symptoms resolved; the 17-month angiographic follow-
up showed almost complete healing of spontaneous coronary artery dissection. The peculiarities of
the case are discussed and a review of the literature is provided.
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normalities and vessel ruptures. A case of a 37-year-old
woman with Ehlers-Danlos syndrome and SCAD was
reported by Eltchaninoff et al.20 in 1995.

Alternatively, primary hemorrhage from fragile
vasa vasorum in the deep media may be responsible in
selected cases.

We report the case of a woman with recurrent
episodes of myocardial infarction and angiographically
documented SCAD of all three major coronary arteries
together with the medium-term clinical and angio-
graphic follow-up.

Case report

The patient, P.B., is a 38-year-old woman. She was
hospitalized in December 1999 because of intense
chest pain developing during mild exercise and lasting
for 30 min. ECG recorded during chest pain showed
significant inferior ST segment elevation together with
antero-lateral ST segment depression. Both chest pain
and ST alterations spontaneously resolved after a few
minutes. She had no known cardiovascular risk factors,
had previously delivered 3 healthy children but was al-
ready admitted to another hospital in 1993 for a crush-
ing chest pain. On that occasion, a non-Q wave inferi-
or myocardial infarction was diagnosed. She was stud-
ied angiographically and an apparently long “stenosis”
of the circumflex coronary artery in its second obtuse
marginal branch together with limited distal dissection
was documented. Subsequently she was placed on as-
pirin and beta-blockers, had her third child without any
problem in 1996, and did well until this last episode of
myocardial ischemia. Interestingly, 2 months before
beta-blocker therapy (atenolol) was discontinued be-
cause of mild bronchospasm. After admission to the
coronary care unit she was placed on intravenous ni-
trates, intravenous unfractionated heparin and oral as-
pirin. During the first 24 hours, ECG was stable and
only a minimal release of the creatine kinase (CK)-MB
isoenzyme was documented (7 ng/ml). The day after,
the patient again presented with moderate chest pain
accompanied by ST segment elevation in the anterior
leads (V2-V4) with no response to conventional thera-
py. Thrombolytic treatment using intravenous tissue-
type plasminogen activator was initiated with immedi-
ate accentuation of the chest pain and widespread ante-
rior ST segment elevation (V2-V6, DI and aVL) and
concomitant inferior ST segment depression (DII, DIII
and aVF) (Fig. 1). Sixty min following the beginning
of fibrinolytic therapy, the anterior ST segment eleva-
tion was no longer apparent and inferior ST segment
elevation appeared (DII, DIII and aVF) with ST seg-
ment depression in leads V2-V4 (Fig. 2). After another
30 min there were signs of reperfusion with accelerat-
ed idioventricular rhythm and waning of pain. ECG
was completely normal after another 30 min. Signifi-
cant CK-MB release (peak value of 100 ng/ml) was

registered. The subsequent course was uneventful and
a coronary angiography was performed 4 days later.
The coronary angiogram revealed extensive SCAD of
all three coronary vessels with extension to the left
main stem from the circumflex coronary artery (dis-
sected from origin to distally) (Fig. 3). The left anteri-
or descending coronary artery showed dissection main-
ly in its midsegment, and the right coronary artery from
its midsegment to the posterior descending artery. Left
ventriculography showed a normal global systolic
function (ejection fraction 65%) with localized hypo-
akinetic inferior wall segments. The patient did well
during the last few days of her hospital stay. A thera-
peutic regimen including aspirin (160 mg), oral nitrates
(isosorbide dinitrate 20 mg tid) and beta-blockers
(metoprolol 100 mg bid) was prescribed. All biohu-
moral assays performed in order to assess the inflam-
matory risk and coagulation abnormalities (comple-
ment, lupus anticoagulant, antinuclear antibodies, an-
timitochondrial antibodies, C-reactive protein, homo-
cysteine, platelet count, partial thromboplastin time,
international normalized ratio, S protein) were found to
be within normal limits.

After hospital discharge the patient remained com-
pletely asymptomatic and other non-invasive diagnos-
tic examinations followed. An echocardiogram con-
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Figure 1. Accentuation of chest pain with ST segment elevation in leads
V2-V6, DI and aVL and ST segment depression in leads DII, DIII and aVF
shortly after initiation of thrombolysis with tissue-type plasminogen ac-
tivator.

Figure 2. Changes in the pattern of ischemia with ST segment elevation
in leads DII, DIII and aVF and ST segment depression in leads DI, aVL,
V1-V3 60 min following the initiation of tissue-type plasminogen activa-
tor therapy.



firmed the presence of mild mitral valve prolapse with
mild regurgitation. Echo-Doppler evaluation of the
cerebral afferent, renal, mesenteric and lower limb ar-
terial vessels was completely normal in all cases. 

Thoracic and abdominal computed tomographic
scan did not reveal any vascular abnormalities. Angio-
graphic magnetic resonance imaging of the lower ab-
domen and pelvis showed only mild ectasia of the left
common iliac artery (1.2 cm in diameter). 

A skin biopsy was also taken to investigate collagen
synthesis by fibroblasts. In vitro culture revealed a
mildly abnormal type III collagen synthesis (type
III/type I collagen 0.078, with normal values between
0.09 and 0.15) while type V collagen was normal and
type V/type I collagen ratio in the range of normality.
Besides, electrophoresis revealed that the migration of
type I and III collagen chains was normal and there was
no intracellular accumulation of collagen. On the basis
of these findings, the diagnosis of Ehlers-Danlos syn-
drome was excluded. 

All biohumoral assays for the presence of any coag-
ulation defects were repeated and found to be within nor-
mal limits. All autoimmune antibody tests were normal. 

At 1 year of follow-up the patient was completely
asymptomatic and still on aspirin, metoprolol and oral
nitrates. She was again admitted to hospital for a previ-
ously planned control coronary angiography.

Physical examination was normal except for a mild
murmur due to mitral regurgitation. ECG and all bio-
humoral tests were normal.

Repeat coronary angiography, carried out 17
months after the previous, revealed the almost com-
plete healing of SCAD especially in the left anterior de-
scending coronary artery and the main stem together
with a light enlargement of the arteries even in the right
coronary artery (Figs. 4A-C). There was only persis-
tence of an angiographically compatible image of dis-

section on the principal obtuse marginal branch (Fig.
4D), which was the same vessel that was found to be
dissected at the very first angiography in 1993. This
time, the dissection was very limited in length (approx-
imately 5 mm). Again, the left ventricular ejection frac-
tion was normal (70%). She was again discharged from
the hospital on acetylsalicylic acid and beta-blockers.

Discussion

To date, various cases of SCAD have been reported in
the literature but the total number of patients is limited
more or less to 1501,5. Cases of spontaneous dissection of
all three coronary vessels are exceptional. Being a rare
and severe form of myocardial ischemia, often with a dra-
matic clinical presentation, the diagnosis is mainly post-
mortem. Such an outcome is frequently due to the in-
volvement of the left main stem5. Thus, the short-term
prognosis is usually severe; however, if the acute phase is
dominated, subsequent events are rare1,21,22. The case de-
scribed here bears several peculiar aspects. Firstly, there
was a widespread pattern of SCAD involving the termi-
nal left main stem and both the proximal left anterior de-
scending and circumflex coronary arteries; besides, the
right coronary artery was widely dissected right up to the
origin of the posterior descending artery. Secondly, this
was the second episode of true and documented myocar-
dial infarction with angiographic documentation of
SCAD in the same patient. While the first coronary an-
giography after the first non-Q wave inferior myocardial
infarction in 1993 documented a limited SCAD (confined
to the circumflex coronary artery) the second showed the
picture described above. Thirdly, angiography performed
after 17 months documented the spontaneous and almost
total healing of the dissection, together with an unevent-
ful follow-up.
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Figure 3. Multiple views of the coronary angiogram performed 4 days after thrombolysis. A: left anterior oblique view of the left coronary artery (ar-
rows pointing at dissections in the left anterior descending and circumflex coronary arteries). B: right anterior oblique view of the left coronary artery
(dissection extending from the left main stem to the obtuse marginal branches indicated by arrows). C: left anterior oblique view of the right coronary
artery showing dissection from the midsegment (arrow) to the posterior descending artery.
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This case offers the chance to discuss the indication
to thrombolytic treatment in this particular setting. The
clinical result of tissue-type plasminogen activator ad-
ministered in view of transmural anterior ischemia not
responsive to conventional treatment was very satisfac-
tory even though just before the appearance of reperfu-
sion there was a shift towards inferior wall transmural
ischemia. This poses the question about the possible
role of fibrinolysis in reopening the left anterior de-
scending coronary artery and, at the same time, favor-
ing the occurrence and extension of dissection in the
right coronary one. There has been a report in the liter-
ature23 of one case of extension of SCAD due to throm-
bolytic therapy but most authors have described good
results with medical management, including thrombol-
ysis, of patients presenting with signs and symptoms of
acute myocardial infarction and angiographically doc-
umented SCAD2,8,24,25. If the mechanism of complete
obliteration of the lumen were due to enlargement of an
intramural hematoma, fibrinolytic therapy may cause
regression of the mass by degrading fibrin and thus

leading to the reopening of the vessel. However, it is al-
so possible that such treatment may impair healing of
the dissection and even cause its further extension.

Further treatment of SCAD consists in coronary
revascularization. There have been several reports of
coronary artery bypass grafting for these patients, in
particular for those with involvement of the left main
stem or with multivessel dissections5,26,27. However, it
is important to note that the literature suggests that
coronary artery bypass grafting in the setting of SCAD
may be hazardous because of the chance of progression
of dissection in the venous and arterial conduits or into
the distal part of the grafted vessels. Many reports rec-
ommend that this type of revascularization should be
reserved to patients in whom aggressive medical treat-
ment fails.

Several recent studies have reported stent placement
for SCAD28,29. Results seem very good also with a re-
portedly low rate of restenosis. However, this treatment
should be reserved to localized dissections and it could
represent an easy solution in case of localized involve-
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Figure 4. Multiple views of the coronary angiogram performed at 17 months of follow-up. A: left anterior oblique view of the left coronary artery with
no residual signs of dissection. B: right anterior oblique view of the left coronary artery without dissection. C: left anterior oblique view of the right
coronary artery showing a normal lumen. D: cranial right anterior oblique view of the left coronary artery with minimal signs of residual dissection in
the obtuse marginal branch of the left circumflex coronary artery (arrow).



ment of the left main artery. However, this particular case
has peculiar characteristics. Because of the widespread
nature of the dissection, both coronary artery bypass
grafting and the positioning of coronary stents were ex-
cluded. Covering the dissections by means of multiple
stenting was not thinkable, even in view of the involve-
ment of distal part of arteries < 2 mm in diameter. For the
same reason, coronary artery bypass grafting was ruled
out. At the same time the patient was stable with no signs
and symptoms of residual ischemia after a small acute
myocardial infarction and so there was no functional in-
dication to coronary revascularization.

In this case we also have the interesting and quite
rarely reported documentation of almost complete heal-
ing of dissection at an angiographic follow-up of more
than 1 year. Three cases of spontaneous healing7,10,21 of
SCAD, all manifesting during or immediately after preg-
nancy, have been reported in the literature. The first was
a left main stem dissection and the others, analogous to
the present case, three-vessel SCAD. No hypothesis re-
garding the mechanisms of spontaneous healing has been
made, in spite of the fact that in one study two vessels
showed complete healing at angiographic follow-up,
while the third developed an aneurysm10. We may only
speculate that the cessation of the initiating noxa togeth-
er with the interplay of flow direction towards or away
from the intimal flaps may determine complete or almost
complete healing or the formation of aneurysms. The
case of P.B., however, poses great uncertainty about her
future, since no causes were found, and the episodes of
myocardial ischemia were two with a long intermediate
period of complete absence of symptoms.
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