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Introduction

Cardiomegaly is a term referring to enlargement of  the heart [1] 
in general, but it is not a specific cause of  enlargement. Different 
processes contribute to the development of  cardiac hypertrophy, 
some are normal physiologic responses and others develop 
from a pathologic etiology. Cardiomegaly is a frequent cause of  
sudden cardiac death in adults [2]. According to the American 
Heart Association, heart disease is the number one killer for all 
Americans. However, Hispanics and Latinos have higher risks 
of  cardiovascular diseases due to high blood pressure, obesity 
and diabetes. Among Hispanics, hypertension in particular 
is a major risk factor for heart disease and stroke [3]. In data 
collected and published by the Center for Disease Control and 
Prevention (CDC), in the United States it was shown that between 
Hispanic subgroups including Central or South American, Cuban, 
Mexican, and Puerto Rican, the Puerto Rican adults were more 
likely to have two or more chronic conditions like hypertension, 
coronary heart disease, stroke, diabetes, failing kidneys and others 
[4]. Hypertensive heart disease comprises a constellation of  
abnormalities that include left ventricular hypertrophy (LVH), 
systolic and diastolic dysfunction, and their clinical manifestations 
including arrhythmias and symptomatic heart failure [5]. 

LVH can be defined as an increase in left ventricular mass. 
It can develop as a physiologic response to an increase in the 
heart’s workload-as in training athletes-or more commonly as 
a pathophysiologic response. The latter can be due to intrinsic 
factors (cardiomyopathies) or extrinsic factors such as volume 

overload and high pressure secondary to valvular disease and 
hypertension. Increasing the stress on the LV wall, when 
hypertension induced increases in afterload, stimulate myocyte 
hypertrophy, collagen formation along with fibroblasts, and 
remodeling of  the myocardium with a disproportionate increase 
in fibrous tissue [6, 7]. The end result is the development of  
cardiac hypertrophy along with many other vascular changes in 
the body.

This is a report of  a male cadaver whom was found with an 
enlarged heart weighing 785 g while undergoing dissection in the 
Anatomy laboratory at San Juan Bautista School of  Medicine, 
Puerto Rico.

Case Presentation

During a cadaveric dissection of  the thoracic cavity using a frontal 
approach after removing the anterior thoracic cage and entering 
the pericardium at the mediastinum, the great vessels were cut 
and the heart removed. The following variations were found on 
a 78-year-old male cadaver. The subject was approximately 6 feet 
tall and moderately obese. From his medical records there was a 
history of  previous chronic kidney disease, hypertension.

The heart was unmistakably enlarged and weighed 785 g. as 
compared to normal, length (from apex to base), and thickness 
(depth, midportion) were measured with a tape measure. Weight 
was measured with a weighing machine. The mean length, breadth, 
thickness of  heart in males and females are 11.25, 8.78, 3.97 cm, 
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and 10.60, 8.31, and 3.63 cm. The mean weight of  heart in males 
and females was 323 and 276 gms [8]. A coronal cut of  the heart 
was done to take the measurements. The left ventricular wall 
measured 2.2 cm, the right ventricular wall was 0.7 cm and the 
interventricular septum was 1.4 cm (Figure 1). The left ventricular 
chamber measured 1.3 cm with papillary muscle hypertrophy and 
the right ventricular chamber was 5.3 cm. The left atrium lumen 
measured 4.2 cm and the right atrium lumen was 6.6 cm. The left 
atrium wall measurement was 0.8 cm and the right atrium was 0.6 
cm.

Discussion

Cardiomegaly is defined as a heart with more than 400 g of  weight 
(Case =785g). Normal heart weight in an adult male ranges from 
300 to 380g (Figure 2). On this subject there was notable left 
ventricular hypertrophy (left ventricle wall = 2.2 cm, normal = 0.6-
1.5 cm) [9]. Individuals with LVH present a 2-to-5- fold increase 
in fatal and non-fatal cardiovascular events when compared with 
those with hypertension alone [10]. This subject did not present 
any valvular stenosis or calcification. This is important because 
of  the association with the development of  a hypertrophic 
myocardium. With a myocardium of  this size, there is risk of  
suffering ischemic attacks because of  a limited blood supply to 
the myocardial wall. Arrhythmias are also related to the thickness 
of  the myocardium. Cardiomegaly with presumed hypertensive, 
multifactorial or unknown cause was the sole arrhythmogenic 

substrate in 38% of  men and 49% of  women (p 1⁄4 0.003) [2].

Hypertension and Cardiac Remodeling

Cardiac remodeling, or left ventricle remodeling, are frequently 
associated with hypertensive subjects [20]. Alterations in size, 
shape, geometry and function of  the heart in response to an injury 
or load, are the characteristics that define cardiac remodeling 
[9]. It has been shown that the prevalence of  left ventricle 
hypertrophy (LVH) may vary with the severity of  hypertension in 
each independent patient. It can range from less than 20% in mild 
hypertensive patients, up to almost 100% in severely hypertensive 
patients, or patients with complicated hypertension [16]. 
Historically, left ventricle remodeling has been considered as an 
adaptive response, to normalize the hemodynamic overload that 
is imposed on the heart in hypertension [16]. It can be appreciated 
mathematically by the Laplace Law, T = P x r/2h, where tension 
on the left ventricle wall (T) is directly proportional to the pressure 
(P) and radius (r) of  the left ventricle, and is inversely directed to 
the thickness of  the wall (h) [11, 20].

Although blood pressure is the most significant factor for left 
ventricle remodeling, there are many other non-hemodynamic 
factors that modulate hypertrophic responses in the myocardium, 
like, ethnicity, gender, neurohumoral, genetic, and environment. 
[5, 13].

Figure 1. Coronal - sectional cut of  heart with hypertrophied left ventricular wall.

Figure 2. Enlarged heart comparison with age matched normal heart from another cadaver. schizophrenia.

Legend: LVW: Left Ventricular Wall; LV: Left Ventricle; RV: Right Ventricle; RVW: Right Ventricular Wall; PM: Papillary Muscle; CT: 
Chordae Tendinae; IS-Interventricular Septum.
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The geometric patterns of  the left ventricle can be varied; they 
are described based on left ventricular mass, which represents 
hypertrophy, and the thickness of  the left ventricular wall relative 
to the mass [20]. The different classifications of  geometric 
patterns have been identified as: normal geometry of  the left 
ventricle (normal mass and a decrease in the value of  relative wall 
thickness), concentric hypertrophy of  the left ventricle (increased 
mass and relative wall thickness), eccentric hypertrophy of  the 
left ventricle (increased mass and a decrease in the value of  
relative wall thickness), and concentric remodeling of  the left 
ventricle (normal mass and an increase in the value of  relative 
wall thickness) [14]. 

The mechanism behind concentric and eccentric hypertrophy 
is unique for each process. Although the most common pattern 
detected in a study was normal left ventricular geometry [17], 
25% presented with eccentric left ventricular hypertrophy, while 
a smaller percent presented with concentric left ventricular 
hypertrophy (18%). Eccentric hypertrophy occurs from increases 
in the volume of  blood, which lead to increases in the radius 
of  the left ventricle [20]. On the other hand, increases in blood 
pressure lead to an increase in the stress (or tension) the left 
ventricular wall has to endure in order to push against that high 
pressure. The problem with exerting tension on the wall is that, 
myocardial oxygen consumption is dependent on the tension 
that is being exerted, hence, the higher pressure, higher tension, 
higher oxygen consumption and demand. This finally leads to a 
response, in which, the left ventricular wall thickens and increases 
in mass, in order to stabilize the myocardial stress exerted by the 
systemic pressure, this structural pattern is known as concentric 
hypertrophy [20]. These types of  evidence, lead us to believe that 
in hypertensive subjects, the volume overload that presents, is one 
of  the major factors influencing the left ventricular remodeling 
that occurs [18]. They also have unique characteristics that 
differentiate each other, not only in the left ventricular geometric 
patterns, prevalence, and mechanism, but also in histopathological 
features, renal, and cardiovascular presentations. At the cellular 
level eccentric hypertrophy is characterized by the addition of  
sarcomeres in series that result in an increase of  the cardiomyocyte 
cell length. Whereas, an increase in the width of  a cardiomyocyte 
cell is the result of  addition of  sarcomeres in parallel [12, 15]. 
There has been some doubt to whether the renin-angiotensin-
aldosterone system is one of  the major affecting contributors 
for the remodeling of  the left ventricle, but some studies have 
been able to compare the levels of  renin between eccentric and 
concentric hypertrophy. They demonstrated higher levels of  
renin associated with concentric hypertrophy, and lower levels 
of  renin with eccentric hypertrophy [5, 13]. At the cardiovascular 
level, concentric hypertrophy patients have the highest risk 
of  cardiovascular disease; have a lower cardiac output and 
intravascular volume, which lead to a more of  an elliptic shape.

Whereas, eccentric hypertrophy patients have a lower risk of  
cardiovascular disease, higher cardiac output and stroke volume, 
lower vascular resistance, and a more spherical shape [13, 20]. 
In patients that develop heart failure, concentric hypertrophy 
has been found to be associated with a normal ejection fraction, 
alternatively, a lower ejection fraction was found on eccentric 
hypertrophy subjects [21]. There is evidence that suggests that 
hypertensive subjects may develop dilated heart failure without 
having prior concentric hypertrophy, which challenges the 

conventional concept of  cardiac remodeling, which establishes 
that hypertension induces concentric hypertrophy, which 
eventually is followed by a dilation of  the heart chambers, and 
leads to heart failure [18, 20]. The left ventricular remodeling 
that occurs as a compensation in response to the overload that 
is present in hypertensive subjects is directly associated with 
cardiovascular mortality and morbidity. If  the “adaptation” is 
killing the species, then it really questions to what extent is the 
left ventricular remodeling acting as a compensatory response or 
not. But it should not take weight off  from the increase it has for 
cardiovascular events, so left ventricular hypertrophy diagnosis 
and prevention should be considered in hypertensive subjects 
[20]. 

Hypertension and Chronic Kidney Disease

When there is persistent damage in the kidney that is present 
with a decrease in glomerular filtration rate and accompanied by 
albuminuria, it is defined as chronic kidney disease. The incidence 
of  chronic kidney disease has increased in a steady manner due to 
an increase in the number of  hypertensive, diabetic, and obesity 
cases [27]. In 85% to 90% of  patients with chronic renal disease 
(stage 3-5), hypertension has been reported [22]. Hypertension 
and chronic kidney disease create a symbiotic, cyclic pattern in 
which one exacerbates the other and vice versa. For example, 
uncontrolled hypertension is a risk factor for developing chronic 
kidney disease, developing a faster progression of  chronic 
kidney disease, and additionally, it is the second most common 
cause of  end-stage renal disease [23, 24]. It leads to increased 
intraglomerular pressure, damaging glomerular filtration. This 
leads to increases in protein and/or albumin filtration and 
excretion in the urine, which usually are the first signs of  chronic 
kidney disease. Whereas, progressive renal failure interferes 
with salt and waste excretion, hence, salt and water retention, 
leading to volume overload and hypertension. This will increase 
the blood flow to tissues, which will stimulate autoregulation to 
occur. Arterioles in the tissues vasoconstrict in response to the 
increase in blood flow; this will decrease the blood flow, returning 
to previous flow. This vasoconstriction increases the peripheral 
vascular resistance, which contributes to the development of  
systemic hypertension [28]. 

After explaining the relationship between hypertension and 
chronic kidney disease, it is important to establish that both are 
risk factors for the development of  each other [27]. Not only 
risk factors, but they could also be the cause of  one or the other. 
Taking in consideration the case that is presented, in which there 
is evidence of  chronic kidney disease and of  hypertension, and 
the most complicated task is to establish the chronological order 
of  each one.

Either way, the importance is to point out the significance of  
the association, relationship, or implications hypertension and 
chronic kidney disease have with each other.

Conclusion

In summary, in the present study we describe a 785 g heart from 
a 78-year-old male cadaver. The anatomy of  the cardiomelic heart 
is described along with the consequences on the cardiovascular 
system which are very common among Hispanics and a deeper 
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understanding of  the capabilities of  hypertrophy in a heart could 
help in future studies.
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