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There is an increasing trend of myocardial infarction (MI) among the young popula-
tion. There exist various causes for this trend, as the pathogenesis of increased MI 
could be atheromatous, nonatheromatous, or hypercoagulable, and involve substance 
misuse. Here, we report a case of a 32-year-old female patient presented with coro-
nary thrombosis; on evaluation, she was found to have hyperprolactinemia with no 
other causes of coronary thrombosis. Hyperprolactinemia is a rare cause of recurrent 
coronary thrombosis. Prolactin levels are even elevated in MI but they return to normal 
values in 2 to 4 weeks; however, this patient experienced a persistent elevation of pro-
lactin levels with no signs of pituitary adenoma, so there is a possibility that elevated 
prolactin levels could cause coronary thrombosis.
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Introduction
Young myocardial infarction (MI) is increasingly trending in 
the present era when a coronary artery disease (CAD) epi-
demic seems to have broken out in India. The disease in such 
a young age will not only exert financial and psychological 
effects but also lead to significant morbidity. The pathophys-
iology behind this acute coronary syndrome (ACS) is different 
among young people.

In patients who are less than 45 years of age, causes of MI 
are divided into four groups:

(1)	CAD with atheromatosis.
(2)	CAD with nonatheromatous changes.
(3)	Hypercoagulable states.
(4)	Substance misuse-related myocardial infarction.

There is a significant overlap in the pathogenesis of 
different age groups.

Reporting a case of prolactinemia with myocardial 
infarction and acute presentation.

Case Report
Reporting a case of young female with acute MI: a 32-year-old 
female patient with no risk factors presented to our hospital 
with the complaints of chest pain of 8 hours duration. The 
chest pain was typical retrosternal, associated with the 

diaphoresis squeezing type and radiating to upper left limb 
and dyspnea of NYHA class II. The patient was admitted to 
the cardiac ICCU where she was treated for ACS.

The patient was hemodynamically stable and ECG sug-
gested sinus rhythm with T-wave inversions in V1 to V6 and 
lead 1, 2 and 3, aVL and aVF, ST depression in v1 to v6.

ECHO suggested global LV hypokinesia, moderate LV 
dysfunction, and mild mitral regurgitation.

The patient was taken to the Cath laboratory and coronary 
angiogram suggested thrombotic occlusion of left circum-
flex proximal portion (LCX), obtuse marginal (OM) branch, 
and midportion of the left anterior descending artery (LAD)
(►Figs. 1 and  2 ). Stenting was deferred because of multiple 
sites of thrombus in different coronary vascular territories 
(LCX and LAD), and the patient was treated with an infusion 
of glycoprotein IIB IIIA inhibitors (ABCIXIMAB), dual anti-
platelets, β-blockers, and low-dose diuretics for 12 hours. 
Later, the patient was reviewed with the coronary angiogram 
which showed the cleared thrombus in the LCX and OM and 
distal thrombus in the LAD with TIMI 2 flow (►Figs. 3 and 4). 
The patient was evaluated for hypercoagulable state and 
other causes of simultaneous multiple thrombo-embolism of 
coronary vessels. The patient remained asymptomatic with 
medical management.

The patient does not give a history of oral contraceptives 
intake. Repeat transthoracic and transesophageal echo did 
not reveal any cardiac source of embolism or presence of 
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patent foramen oval. On evaluation, the patient was found 
out to have normal homocysteine, antithrombin, protein C, 
protein S levels, negative for Factor V Leiden and prothrom-
bin mutation, and normal thyroid levels. The patient was 
clinically anemic with hemoglobin of 7.8 g/dl, and iron pro-
file showing iron-deficiency anemia picture. Serum prolactin 
was 90.34 ng/ml and repeated prolactin levels after 6 weeks 
were 67.65 ng/mL, both values were higher than normal for 
her age and condition, without clinical signs prolactinomas. 
The patient was advised MRI of the brain to look for pituitary 
tumors but the patient did not undergo the procedure, and 
in this case, either elevation of prolactin could be a cause of 
the multiple coronary thromboses, and microadenoma of the 
pituitary maybe a cause of raised prolactinomas.

Discussion
In the world, the incidence of coronary heart disease (CHD) is 
declining in all age groups. The prevalence of the disease was 
found to be around 20% in men and women, and in the age 
group of 30 to 45 years, the incidence is less than 1%.1 Actual 
figures in young patients may be lesser, due to atypical presen-
tation and they are not willing to submit themselves for further 
evaluation.2 It was found that CHD in population below the age 
of 40 years represents only 3% of all patients with CHD.3

In the young population, MI can be divided into two 
groups:

(1)	 Those with normal coronary arteries on angiogram.
(2)	 Those with coronary artery disease of varying etiology.

Fig. 1  LAO caudal view showing thrombus in the LCX and OM. Ab-
breviations: OM, obtuse marginal artery; LAO, left anterior oblique; 
LCX, left circumflex artery.

Fig. 2  RAO cranial image showing mid to distal LAD thrombus. 
Abbreviations: LAD, left anterior descending; RAO, right anterior 
oblique.

Fig. 3  Repeat angiogram of the same patient showing cleared throm-
bus in LCX and OM after GP 2b 3a infusion. Abbreviation: Abbreviations: 
OM, obtuse marginal artery; LCX, left circumflex artery.

Fig. 4  Repeat angiogram showing still showing there is a mild distal 
LAD thrombus. Abbreviation: LAD, left anterior descending.
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There is a significant overlap in pathophysiology between 
these two different groups.

Acute Myocardial Infarction In 
Angiographically “Normal” Coronary 
Arteries
In the presence of normal coronaries, pathophysiology of MI 
is unclear, but can be explained with different etiologies like 
coronary artery thrombosis, spasm, embolization, or some-
times a combination of these. Hypercoagulable states are like 
antiphospholipid syndrome, protein S and protein C, Factor 
XII deficiency, homocystinemia, and nephrotic syndrome.4-7 
Coronary embolization is very rare but is seen with the aortic 
valve-infective endocarditis.8 The spasm of a coronary artery 
is seen with substance misuse like the recreational use of 
cocaine,9,10 amphetamine use, and alcohol binge drinking.11-13

Hypercoagulable States
Nephrotic Syndrome
In nephrotic syndrome, there is loss of proteins in the urine, 
and loss of anticoagulant proteins will lead to increase in the 
rates of thrombosis. There is a loss of factors like factor IX, XI, 
XII which are decreased due to urinary loss.11 In this scenario, 
the liver tries to compensate with increased synthesis of dif-
ferent proteins like II, VII, VIII, X, XIII, and fibrinogen result-
ing in raised blood levels.14-16 There is a significant reduction 
in antithrombin III, protein S and protein C, which leads to 
increased thrombosis of vessels.

Antiphospholipid Syndrome (Hughes’ Syndrome)
Antiphospholipid syndrome involves associating antiphos-
pholipid antibodies with both arterial and venous thrombo-
sis together with loss of pregnancy in the second trimester.17 
The antibodies associated with the syndrome are the lupus 
anticoagulant and anticardiolipin antibody, and IgG anti-
bodies against plasma phospholipid-binding proteins such 
as alfa 2-glycoprotein I and prothrombin are the main anti-
phospholipid antibodies involved in thrombosis and athero-
sclerosis of blood vessels. Cardiac complications included in 
this syndrome are Mis and valvular abnormalities of varying 
degrees.18-20 However, there is evidence that premature ath-
erosclerosis in the syndrome increases evidence of platelet 
adhesiveness that is mainly due to anticardiolipin antibodies 
and which, in turn, leads to an increase in the possibility of 
MI along with increased thrombosis.

Coronary Artery Spasm
Cocaine–The cardiac effects of cocaine are mediated via four 
main pathways21,22:

(1)	 Increased heart rate and blood pressure leads to increased 
oxygen demand which, in turn, leads to MI.

(2)	Cocaine has an α 1 adrenergic property which leads to 
coronary vasoconstriction and one more mechanism of 
calcium-dependent vasoconstriction.

(3)	Cocaine leads to endothelial dysfunction which, in turn, 
leads to vasoconstriction and thrombosis.

(4)	Promotion of arteriosclerosis.23

A predominant mechanism for MI in Cocaine has coronary 
vasospasm which leads to simple angina and infarction of 
myocardium. With the use of cocaine, there are reports of 
arrhythmias like tachyarrhythmias and bradyarrhythmia and 
even sudden cardiac death; myocardial contraction bands are 
the probable cause for such effects.24

Myocardial Bridging
Myocardial bridging is a condition in which part of a coro-
nary vessel runs under the subepicardial myocardium or a 
band of myocardium overlying the epicardial coronary ves-
sel, which is a congenital anomaly. This can lead to decreased 
blood flow during systole that can even persist during dias-
tole, resulting in ischemia of myocardium, which leads to MI. 
Treatment of bridging involves surgical splitting of the band 
and recent reports suggest even implantation of a stent.25

Myocardial Infarction Associated With The 
Angiographically “Abnormal” Coronary 
Arteries
Even the normal coronary arteries angiographically may 
have high-burden of plaque when assessed using intracoro-
nary ultrasound. The fractions of MI include atherosclerosis, 
arterial aneurysms, arterial ectasia, spontaneous dissec-
tions of coronary vessels, and anomalous origin of coronary 
arteries.

Accelerated Atherosclerosis
Among young individuals who are less than 45 years of age, 
accelerated atherosclerosis can be causative factor for MI. 
Various factors like familial hypercholesterolemia, smoking, 
obesity, inactive habitus, family history can be the causative 
factors.26-30

Spontaneous Dissections
In the young age group, it can be one of the rare causes of MI, 
which is common among young females. The most common 
artery involved is the LAD artery. Dissection plane in sponta-
neous dissection is in between adventia and media, and treat-
ment option is either surgery or stenting the dissected part.31

Coronary Aneurysms, Coronary Ectasia, and 
Anomalous Coronary Vessel Origin
These conditions can be a rare cause of the infarction in 
young people; however, the exact mechanism of how it 
causes infarction of myocardium in young is not clear.32,33

Hyperprolactinemia
Hyperprolactinemia may due to acute-phase reaction to 
coronary syndrome. It is a neuroendocrine stress reac-
tion to ACSs, or hyperprolactinemia, which may lead to 
the development of ACS through various mechanisms that 
induce acute endothelial dysfunction, insulin resistance, 
and induction of vascular immune reactions. Therefore, 
prolonged hyperprolactinemia leads to arteriosclerosis, 
augmentation of arterial stiffness, and hypertension.34



51Coronary Thrombosis  Akidi

Indian Journal of Cardiovascular Disease in Women WINCARS   Vol. 5   No. 1/2020

Studies have shown that prolactin augments adhesion of 
the immune cells into endothelium through integrin-mediated 
effects that cause proliferation of smooth muscle cells of the 
vessel which may contribute to atherosclerotic expansion 
and elevation of cardiac risk profile.35 Physiological prolac-
tin levels stimulate JAK-STAT pathway which, in turn, stim-
ulate cardiomyocyte hypertrophy, angiogenesis, expression 
of prolactin receptors, and cardiac protection via upregula-
tion of superoxide dismutase that inhibit free radical forma-
tions, but excessive prolactin above physiological level leads 
to severe inhibition of cardiac metabolism and damaging of 
cardiac microvasculatures which may inhibit, via dopamine 
agonist, prolactin secretions.36

All these observations showed that a high-prolactin level 
may lead to the development of an ischemic heart disease, also, 
hyperprolactinemia leads to dyslipidemia, augmentation of 
platelets aggregation, and amplification of vascular thrombosis 
that leads to an increase in the risk score of an ACS.37

Besides, high-prolactin serum level causes significant 
vasoconstriction and induction of oxidative stress in the 
coronary vessels, since prolactin receptors are overexpressed 
in atherosclerotic plaque macrophage which indicates the 
association between prolactin and induction of inflammatory 
markers that may explain the connection between serum 
prolactin and cardiovascular mortality.

Conclusion
Even though in this case the direct association of hyperpro-
lactinemia and ACS cannot be proved, with the evidence 
of previous literature and absence of other predisposing 
factors, it lends support to the theory that this young 
female had multiple site coronary thromboses due to 
hyperprolactinemia.
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