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The incidence of acute myocardial infarction with nonobstructive coronary arteries in 
young age less than 20 years in India due to hereditary thrombophilia is uncommon. 
Combined protein S and protein C deficiency has an increased tendency for coronary 
artery thrombosis in very young individuals. Acute myocardial infarction in young 
individuals has different risk factors profile, clinical presentation, and prognosis when 
compared with elderly population and hence incites the need for different approach 
in the management. Here we report a case of 17-year-old boy who presented with 
acute inferior wall myocardial infarction with nonobstructive coronary arteries due to 
hereditary protein C and protein S deficiency.
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Introduction
Coronary artery diseases are considered to be one of the lead-
ing causes of mortality and disability in adults worldwide. 
Acute myocardial infarction in very young patients less than 
35 years of age is estimated to be less than 2%. In India there 
is a rise in the number of young patients with myocardial 
infarction, where majority of people lack the conventional 
risk factors.1

Young adults with no evidence of atherosclerosis and no 
major risk factors should be evaluated for deficiency of major 
anticoagulant proteins especially protein C and protein S. The 
patients with myocardial infarction should be started on lifelong 
systemic anticoagulants to prevent the recurrence of events.

Case Report
A previously healthy 17-year-old boy presented to the emer-
gency department with complaints of recurrent vomiting 

and epigastric pain associated with palpitation and giddiness 
for 1 hour. He was conscious, oriented with normal Glasgow 
Coma Scale. His blood pressure was 100/60 mm Hg, heart 
rate of 88 per minute, saturation was 100% at room air. His 
cardiovascular clinical examination was found to be normal.

A standard 12 lead electrocardiogram (ECG) showed ST 
segment elevation of more than 2 mm in lead II, III, aVF sug-
gestive of inferior wall myocardial infarction (►Fig.  1) with 
no extension in right ventricular and posterior wall which 
was confirmed by taking right-sided and posterior ECG. Basic 
investigations were found to be normal. The two-dimensional 
(2D) echocardiogram showed an adequate LV function with 
mild hypokinesia of inferior wall. He was immediately throm-
bolyzed with injection Tenecteplase (recombinant tissue plas-
minogen activator), after thrombolysis he symptomatically 
improved with resolution of ST segment elevation indicating 
successful thrombolysis. CK-MB (creatine kinase myocardial 
band) was elevated, and troponin I was found to be positive.
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He underwent elective coronary angiography which showed 
normal epicardial coronaries (►Fig. 2). Therefore, we sought to 
investigate the nonatherosclerotic cause of acute myocardial 
infarction in the young individual; evaluation of hypercoagula-
ble risk profile was done. It revealed the deficiency of protein S, 
30% and protein C, 59%. We have evaluated the serum homocys-
teine levels and it was found to be 18.55 µmol/L (normal: 5.46–
16.2 µmol/L). Hence a diagnosis of acute myocardial infarctions 
due to hereditary thrombophilia was made. Patient improved 
symptomatically and was started on oral anticoagulants. During 

the follow-up after 8 weeks, protein S (54%) and protein C (52%) 
levels were still low. The 2D echocardiogram did not reveal any 
regional wall motion abnormality and had normal LV function 
(►Fig. 3).

Discussion
Acute myocardial infarction in young individuals less 
than 20 years is very uncommon in India.2 Patients pre-
senting with acute myocardial infarction in the absence 

Fig. 1  ECG shows ST segment elevation >2 mm in lead II, lead III, and lead aVF, suggestive of IWMI. ECG, electrocardiogram; IWMI, inferior wall 
myocardial infarction.

Fig. 2  Coronary angiogram showing normal epicardial coronaries with left dominant system.

Fig. 3  On follow-up 2D echo four chamber view shows no regional abnormality, normal LV function. 2D, two-dimensional.
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of obstructive coronary artery disease is termed as myo-
cardial infarction with nonobstructive coronary arteries 
(MINOCA).3

The prevalence of MINOCA is 1 to 4% when the defi-
nition is restricted to completely normal coronaries 
(0% stenosis).4 Myocardial infarction in young adults can be 
broadly divided into two groups, those with angiograph-
ically normal coronary arteries and those with coronary 
artery disease of varying etiology.5 Myocardial infarction 
in young individuals with normal coronary arteries with 
no major risk factors, hypercoagulable state like hereditary 
thrombophilia has to be considered.

Based on the pathogenesis, myocardial infarction in young 
adults is divided into four groups (1) atheromatous coronary 
artery disease, (2) nonatheromatous coronary artery dis-
ease, (3) myocardial infarction related to substance misuse 
(cocaine), and (4) hypercoagulable state like in our case.6

Thrombophilia can be defined as an increased risk of 
thrombosis and it can be either hereditary or acquired. The 
hereditary causes are protein C and protein S deficiency, 
antithrombin III, Factor V Leiden mutation, hyperhomo-
cysteinemia, elevated levels of factor VIII, Von-Willebrand 
factor, and fibrinogen. The acquired causes are antiphos-
pholipid antibody syndrome, cancer, and hyperhomo-
cysteinemia due to nutritional deficiency.7 Protein C is a 
vitamin K-dependent coagulation inhibitor that acts on 
factor V and factor VII, while protein S is a cofactor of acti-
vated protein C. Deficiency of either of these proteins caus-
ing arterial thrombosis is very rare.8

Deficiency of protein C and protein S predisposes an 
individual to an increased risk of thromboembolism. It may 
manifest as venous thromboembolism in the leg, pulmonary 
embolism, stroke, or Budd-Chiari syndrome. Protein C and 
protein S deficiency have been reported in disorders like 
nephritic syndrome, inflammatory bowel disease, human 
immunodeficiency virus, varicella, multiple myeloma, sep-
sis, etc.9 Although they more commonly manifest as venous 
thromboembolism, rarely they can present as arterial 
thrombosis in the ratio of 24:1with fatal mortality.

Conclusion
Any young individual with myocardial infarction and nor-
mal coronary arteries without any major risk factors or 
hypercoagulable state has to be evaluated as a dictum. 

The identification of hereditary thrombophilia disor-
ders is necessary as it may affect the patient’s offspring. 
Lifelong oral anticoagulants and antiplatelets is the rec-
ommended treatment of choice in this population to pre-
vent the recurrence of events.10 The early diagnosis and 
treatment is necessary to prevent untoward cardiovascu-
lar morbidity and mortality in young patients.
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