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Abstract. - Spontaneous coronary artery
dissection is a rare cause of myocardial infarc-
tion predominantly associated with young
women during the third trimester of pregnancy
or during the postpartum period. Multivessel
spontaneous coronary artery dissection is an
even less frequent condition with limited reports
in medical literature. Hormonal changes as well
as hemodymanic stress are some of the factors
that have been implicated in the etiology of this
condition. However, the exact pathophysiologi-
cal process leading to spontaneous coronary
artery dissection has not yet been elucidated.
The spectrum of clinical presentation ranges
from mild symptoms to cardiac arrest.

Herein, we report the case of a 39-year-old
woman with spontaneous two coronary vessel
dissection during her postpartum period pre-
sented with ST elevation myocardial infarction
on electrocardiogram complicated with pul-
monary edema and cardiorespiratory arrest.
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Introduction

Acute myocardial infarction (AMI) during
pregnancy is a very uncommon clinical condi-
tion. Furthermore, spontaneous coronary artery
dissection (SCAD) although is a rare cause of
AMI in the general population, it is usually re-
sponsible for the occurrence of acute coronary
events in women during pregnancy or the post-
partum period. In most cases the dissection in-
volves one coronary artery and usually the left
descending coronary artery (LAD). Multivessel
SCAD is extremely rare and is often followed by
more complicated clinical course and poor prog-
nosis.

There is a wide spectrum of clinical presenta-
tions of this condition ranging from typical angi-
na pectoris, in most cases, to sudden cardiac
death. The limited data on this condition is re-
sponsible for the difficulty in elucidating its eti-
ology and specifying treatment guidelines. The
localization of the dissection and the number of
vessels involved determine the treatment, which
varies from conservative medical treatment to
percutaneous intervention or a surgical approach.

We present SCAD in a young woman four
days after an uncomplicated full term vaginal de-
livery. She was initially treated with fibrinolysis.
The coronary angiography that followed revealed
SCAD of two coronary arteries for which she un-
derwent coronary artery bypass graft surgery
(CABQG).

Case Report

A 39-year-old woman, intubated, sedated and
under inotropic agents for cardiogenic shock of
four hours duration was transferred to our hospi-
tal from a maternity center. The patient had been
previously hospitalized for four days after an un-
complicated childbirth. It was her second normal
uncomplicated delivery of a healthy infant. On
the day of planned discharge from hospital, she
developed chest pain, dyspnea and acute pul-
monary edema.

The patient’s medical history was largely unre-
markable, apart from Hashimoto’s thyroiditis.
There was no family history of Marfan’s syn-
drome, sarcoidosis, connective tissue disorders,
vasculitis or heart disease. Her social history was
unremarkable for alcohol, tobacco, or illicit drug
use. At the maternity hospital she had been diag-
nosed with acute pulmonary edema which had
been complicated with a successfully inverted
cardiorespiratory arrest. The electrocardiogram

Corresponding Author: Emmanouil Petrou, MD; e-mail: emmgpetrou@hotmail.com 3743



E. Petrou, E. Bousoula, M. Boutsikou, I. lakovou, G. Kolovou, G. Pavlides

showed sinus rhythm and ST-segment elevation
in all precordial leads. A bedside echo demon-
strated global myocardial wall hypokinesis with
a left ventricular ejection fraction (LVEF) of
25%. Intravenous alteplase and 8,000 IU of un-
fractionated heparin were administered. The pa-
tient was referred to our hospital for further in-
vestigation and treatment. Due to patient’s condi-
tion an intraaortic balloon pump was inserted and
immediate coronary angiography was performed.
Coronary arteriography revealed a spiral dissec-
tion in the left main coronary artery (LMCA) ex-
tending down the LAD and the left circumflex
(LCX) coronary arteries. The LAD was occluded
whereas the LCX showed 60% stenosis (Figure
1). The right coronary artery (RCA) was normal.
The likelihood of a successful recanalization of
the LAD by a percutaneous technique was con-
sidered low due to the spiral dissection total oc-
clusion of the vessel. The patient was urgently
transferred to the operating room for CABG
surgery. She received left internal mammary
artery to the proximal LAD and two saphenous
vein grafts — to the obtuse marginal branch of the
LCX and the distal LAD respectively. Addition-
ally, she received an extracorporeal membrane
oxygenation levitronix device (ECMO) for left
ventricular support. Peri- and postoperatively the
patient exhibited excessive bleeding disorders;

therefore, she was transfused with multiple units
of red blood cells, fresh frozen plasma and
platelets. She remained in the intensive care unit
(ICU) for twenty-four days in a critical condition
and died of multiple organ failure.

Discussion

SCAD comprises an uncommon cause of
AMI, most commonly associated with pregnant
women or those in the postpartum period. The
first case of SCAD was documented in 1931 by
Pretty on an autopsy performed on a 42-year-old
female who presented with chest pain'

The presence of AMI under the age of 40
years is uncommon and especially in women, ac-
counting for approximately 0.7% of all AMI cas-
es?. Furthermore, the prevalence of AMI during
pregnancy and puerperium reported by various
studies ranges from 2.8-10 cases per 100,000 de-
liveries*>. From AMI cases, during pregnancy
and postpartum period, 27% are associated with
SCAD compared to < 1% in the general popula-
tion. The remained AMI cases are being due to
coronary atheromatosis or coronary thrombosis*.
Moreover, multivessel involvement, as in our
case, accounts for less than one-quarter of the
cases. Independent predisposing factors for AMI

Figure 1. A, Coronary angiography in the left anterior oblique view demonstrating the LMCA dissection (white arrow), ex-
tending to the LAD (black arrow), which after the first septal and diagonal branch is totally occluded, and to the LCX (yellow
arrow) creating significant proximal lumen loss with a good distal target. B, Coronary angiography in the right anterior oblique
view revealing the LMCA dissection (white arrow) extending to both the LAD (black arrow) and the LCX (yellow arrow).
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in pregnant women include age over 30 years,
the third trimester of pregnancy, multiparity, hy-
pertension, eclampsia and pre-eclampsia, dia-
betes mellitus, smoking, thrombophilia, need for
blood transfusion and infection during delivery>*.
On the other hand, the occurrence of SCAD in
the general population is between 0.28% and
1.1%, an estimation derived from studies of con-
secutive patients with AMI undergoing coronary
angiography®”’.

Additionally, the mortality rate in AMI due to
SCAD in pregnant and postpartum women is rel-
atively high, ranging from 38% to 66%5°. It is es-
timated that the aforementioned mortality rate is
constantly decreasing, presumably as an effect of
earlier interventions and improvements in treat-
ment of AMD.

The clinical presentation of SCAD ranges
from asymptomatic pathology to AMI (> 80%
presenting with ST-segment elevation on electro-
cardiogram) and sudden cardiac death'®.

Pregnancy and postpartum period are associat-
ed with several hormonal and hemodynamic al-
terations that can persist for up to six months af-
ter delivery. For the time being there is no unify-
ing theory proposed accounting for the correla-
tion between SCAD and the peripartum period.
However, it is widely believed that a combination
of morphological changes in the arterial wall and
hemodynamic stress may be responsible for the
condition described.

The pathophysiological changes during the
peripartum period are believed to have an etio-
logical role in SCAD. For example, the increase
in cardiac output can enhance arterial shear
forces and predispose to dissection. The excess
progesterone can lead to smooth muscle hyper-
plasia, thus, weakening the arterial tunica media.
The pregnancy hormone relaxin is believed to be
increasing cardiac chronotropy and inotropy, and
eosinophilia weakens the medial wall (although
many suggest that this is reactive rather than
causative). Additionally, the decreased collagen
production (mechanism proposed to be similar to
inborn defects such as Marfan’s and Ehrler-Dan-
los syndromes), disruption of vasa vasorum and
alterations in the coagulation-fibrinolysis system
may lead to a prothrombotic state, while an-
tiphospholipid antibodies, elevated lipoprotein
(a) and decreased plasma factor lead to throm-
boembolic complications. Furthermore, oral es-
tro-progestinic contraception, through increased
water retention, cocaine abuse and intense physi-
cal exercise comprise rare causes of SCAD both

in the general population and peripartum women.
Finally, bromocriptine, which is used for lacta-
tion inhibition and may initiate coronary spasm,
has been related to postpartum AMI and SCAD.

As far as the location of SCAD is concerned, a
review of pregnancy-associated SCAD case re-
ports shows that it generally involves the LAD
solely or in concomitance with the LMCA and
the RCA or the LCX'. To the best of our knowl-
edge there are only two cases in the current liter-
ature reporting SCAD involving the LMCA, the
LAD and the LCX arteries, simultaneously'"2.

Currently, there are no guidelines that have
been established regarding the optimal manage-
ment strategy for patients with SCAD in the peri-
partum period. This may be the result of the rari-
ty of the disease, reported sporadically with little
long-term follow-up data available. However, the
treatment strategy for peripartum SCAD should
take into consideration the hemodynamic status
of the patient, the extent of the myocardium at
risk and certainly, in pregnant patients, the well-
being of the fetus. Medical therapy is currently
reserved for patients who have demonstrated lim-
ited dissection on angiography, percutaneous
coronary intervention (PCI) being the treatment
of choice in patients with ongoing signs of is-
chemia and single-vessel disease, or in those in
whom a large, viable myocardial territory is at
risk, such as proximal LAD disease. CABG
surgery has been successfully used in SCAD in-
volving the LMCA, multivessel dissections or in
cases of medical or PCI failure.

Finally, pregnancy comprises a relative contra-
indication to thrombolysis, even though it is not
believed to pose a direct risk to the fetus, since
the placental transfer of thrombolytics is too
low!*!5 and teratogenicity in animal models has
not been observed. However, and this is valid un-
der any circumstances of SCAD, thrombolysis of
AMI caused by SCAD still remains controver-
sial, since it is suggested that it may contribute to
the extension of hemorrhage into the dissection
plane'®, something that could be hypothesized for
our patient.

Conclusions

SCAD is a rare cause of AMI, most commonly
associated with pregnancy and puerperium. The
overall mortality in those patients is in excess of
60%. Thus, the possibility of dissection should
always be considered by the treating physician
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when any woman during pregnancy or puerperi-
um presents with chest pain and/or AMI. The
physician’s consideration of the described condi-
tion will be absolutely crucial for deciding the di-
agnostic and therapeutic strategy, and in the end
absolutely crucial for the patient’s life itself.

Conflict of Interest

The Authors declare that there are no conflicts of interest.

References

PreTTy HC. Dissecting aneurysm of coronary
artery in a woman aged 42: rupture. Br Med J
1931; 1: 667.

Babur E, ENnciso R. Acute myocardial infarction dur-
ing pregnancy and puerperium: a review. Angiolo-
gy 1996; 47: 739-756.

JAMES AH, JAMIsON MG, Biswas MS, BRANCAZIO LR,
Swamy GK, Mvers ER. Acute myocardial infarction
in pregnancy: a United States population-based
study. Circulation 2006; 113: 1564-1571.

RoTH A, ELkavam U. Acute myocardial infarction as-
sociated with pregnancy. Ann Intern Med 1996;
125: 751-762.

LADNER HE, DANIELSEN , GILBERT WM. Acute my-
ocardial infarction in pregnancy and the puerperi-
um: a population-based study. Obstet Gynecol
2005; 105: 480-484.

NisHIKAWA H, NAKANISHI S, NISHIYAMA S, NISHIMURA S,
Kato K, YANAGISHITA Y, Hosol T, SEki A, YAMAGUCHI H.
Primary coronary artery dissection: its incidence,
mode of the onset and prognostic evaluation. J
Cardiol Suppl 1988; 18: 307-317.

HEerRING D, PiPER C, HOHMANN C, SCHULTHEISS HP,
HorstkoTTE D. [Prospective study of the incidence,

3746

10)

11)

12)

13)

14)

15)

16)

pathogenesis and therapy of spontaneous, by
coronary angiography diagnosed coronary artery
dissection.] Kardiol 1998; 87: 961-970.

ENGELMAN DT, THAYER J, DEROSSI J, SCHEINERMAN J,
BrowN L. Pregnancy related coronary artery dis-
section: a case report and collective review. Conn
Med 19983; 57: 135-139.

KouL AK, HOLLANDER G, Moskovits N, FRANKEL R,
HERRERA L, SHANI J. Coronary artery dissection dur-
ing pregnancy and the postpartum period: two
case reports and review of literature. Catheter
Cardiovasc Interv 2001; 52: 88-94.

APPLEBY CE, BAROLET A, ING D, Ross J, SCHWARTZ L,
SEIDELIN P SiLversiDes C, Horuick E. Contemporary
management of pregnancy-related coronary
artery dissection: a single-center experience
and literature review. Exp Clin Cardiol 2009; 14:
e8-16.

SHAH P DzAvik V. CusIMANO RJ, SERMER M, OkuN N,
Ross J. Spontaneous dissection of left main coro-
nary artery. Can J Cardiol 224; 20: 815-818.

Lucerr S, PAouiLLo V, De BEeNEcTICTIS M, SCROCCA |.
Spontaneous dissection of the left coronary tree
after an interruption of pregnancy treated with ex-
tensive stenting. J Invasive Cardiol 2006; 13: 117-
120.

PreiFEr GW. Distribution studies on placental
transfer of 131l streptokinase during labor. Ann
Med 1970; 19: 17-18.

LECANDER I, NissoN M, Astept B. Depression of
plasminogen activator activity during pregnancy
by the placental inhibitor PAI 2. Fibrinolysis 1988;
2:165-167.

LEONHARDTL G, GAuUL C, NIETSCH HH, BUERKE M,
ScHLEUSSNER E. Thrombolytic therapy in pregnancy.
J Thromb Thrombolysis 2006; 21: 165-167.

ZuraN |, Noc M, TrRiNkAuUs D, Porovic M. Double
vessel extension of spontaneous left main coro-
nary artery dissection in young women treated
with thrombolytics. Catheter Cardiovasc Interv
2001; 52: 226-230.



