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Maria is at a great risk of developing tissue ischemia. Several factors predispose Maria to developing tissue ischemia. The two main reasons why Maria will develop tissue ischemia are High blood pressure of 184/98 mmHg and the overweight body habitus. 
Overweight is a determination of body mass index which is obtained by a correlation of one’s height and weight. Centers for Disease Control defines overweight as a body mass index between 25 and 29.9 for adults between the ages of 18 and 85 years. Beyond a body mass index of 30 is termed as obesity. Overweight correlates strongly with an individual’s adiposity (Cole et al., 2000). At the cellular level, overweight translates to an increase of bad the low density lipoproteins (LDL) and a decrease in the good high density lipoprotein (LDH). Besides, the high lipid levels in the body result in deposition of fatty streaks along the endometrium of the blood vessels. The fatty streaks initiates the cascade of atheroma formation within the lumen of blood vessels. The atheroma may form large enough to occlude blood flow to distal organs resulting in tissue ischemia. Besides, the atheroma may be dislodged and deposited as an emboli into a distal narrow blood vessels resulting in ischemia of distal tissues (JB, M., & Ho-Tin-Noé, 2017). 
The normal blood pressure for a 68 year old woman should not exceed 140/98 mmHg (Van, 2017). A blood pressure above 140/90 mmHg develop due to narrowing of blood vessels secondary to lipid deposition. Besides, the blood pressure may be elevated due to loss of elasticity of the blood vessels as the patient advances in age. High blood pressure causes turbulent flow within the blood vessels resulting in injury of the endothelium (Van, 2017). With injury of the endothelium, platelets aggregate at the site of injury and initiate the cascade of atheroma formation, in a process known as atherosclerosis. The atheroma may grow very large and occlude blood flow into distal organs or can dislodge and be carried as an emboli and be deposited into distal narrower blood vessels. Either of the two mechanisms occlude blood flow to distal organs resulting into ischemic injury of the tissues.
When the cells are deprived of oxygen in hypoxia or ischemia, two early changes occur to the cells in the acute setting. With resumption of oxygen supply these changes can be reversed. However, if the hypoxia progresses, the cells undergo irreversible changes and subsequent death. The two early and reversible changes of hypoxia are anaerobic glycolysis and intracellular lactic acid accumulation (Brooks, 2016). 
Cells generate energy in form of adenosine triphosphate (ATP) for the various cellular activities by consumption of oxygen in a process known as aerobic respiration or oxidative phosphorylation in the mitochondria. The various cellular functions that require ATP include ion transport, lipid metabolism, lipid synthesis and protein synthesis. With Decreased oxygen supply in hypoxia, the cells reverts to the less effective anaerobic respiration to generate ATP. The anaerobic respiration yields less ATPs compared to aerobic respiration, thus resulting in decreased cellular ATP production (Brooks, 2016).
Anaerobic respiration results in depletion of glycogen stores and accumulation of lactic acid within the cells. High lactic acid result from the inhibition of the oxidative phosphorylation within the mitochondria due to lack of oxygen. As a result, pyruvate, which is the end product of glycolysis is converted to lactic acid rather than acetyl CoA for entry into the Krebs cycle. Accumulation of lactic acid with the cells lowers the intracellular pH. The result of lowered intracellular pH is clumping of nuclear chromatin and failure of Na+/K+ pump. Failure of Na+/K+ pump reduces myocardial contractility and lowers the arteriolar responsiveness to epinephrine and norepinephrine, potentiating vasomotor collapse (Brooks, 2016).
Maria’s enlarged heart has undergone hypertrophy.  Hypertrophy is a cellular adaptation that involves enlargement of the component cardiac cells, the cardiomyocytes (Lyon et al., 2015). The result of cellular hypertrophy is the increase in the size and volume of the entire organ. Hypertrophy occur due to increased pressure against which the heart has to work against. The process of hypertrophy is induced by the neuron-hormonal system that is activated in cases of shock. Hypertrophy can take two forms. First, hypertrophy can involve addition of the sarcomeres serially, for the case of dilated hypertrophy. Besides, hypertrophy can involve addition of the sarcomere in parallel, for the case of concentric hypertrophy (Lyon et al., 2015).
Maria’s heart has enlarged due to several factors. The main reason for the enlargement of Maria’s heart is the co-existing hypertension. High blood pressure means that the heart is pumping against an elevated after load. The blood pressure is a product of the cardiac output and the peripheral vascular resistance. In hypertension, the peripheral vascular resistance is definitely elevated. Therefore, to ensure a cardiac output that will ensure tissue perfusion of all the cells, the stroke volume has to be very strong. As a result, the heart cardiomyocytes, by the activation of the adrenaline and noradrenaline, undergoes the hypertrophic adaptation to the high demand for contractility (Lyon et al., 2015).
The heart of a trained athlete undergoes a physiologic hypertrophy. On the other hand, the heart of Maria has undergone a pathologic hypertrophy. Physiologic hypertrophy that occur in athletes as a result of sustained exercise, hence high demand for cardiac output result the increase in the size of the cardiomyocytes and the heart chambers (Vega et al., 2017). The pre-load is increased resulting in strong Frank Starling forces of contraction. On the contrary, Maria’s heart undergo an enlargement of the cardiomyocytes but no increase in the cardiac chambers. As a result, the pre-load is decreased and after-load remains consistently high due to the elevated peripheral resistance (Lyon et al., 2015). As a result, the cardiac output remains low despite of the hypertrophy giving her diminished tolerance.
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