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Abstract
Background: Anorexia Nervosa (AN) is a frequent eating disorder, responsible for several cardiovascular and extravascular

complications.
Methods: We considered some morphological complications of left ventricle (LV) only, due to long-standing AN, such as pericardial

effusion, mitral valve prolapse, some cardiomyopathies. These complications were usually seen with conventional 2D-echocardiography and recently, with ultrasonic techniques, such as 2D Speckle Tracking Echocardiography (2D-STE).

Results: Conventional 2D-Echocardiography clearly identified the most frequent morphological myocardial disorders AN-related.
On the contrary, 2D-STE is useful in to identify some complications of LV motion before their appearance, as dilatative (or congestive)
and stress(or Tako-Tsubo) cardiomyopathy.

Conclusions: 2D-Echocardiography is an useful ultrasonic technique to individualize the most frequent structural myocardial abnor-

malities consequent to severe AN. But, 2D-STE are able to precociously recognize abnormal motion of LV indicative of pre-clinical LV
derangement, as dilatative or stress-cardiomyopathy.
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Introduction
Anorexia nervosa (AN) is an eating disorder induced by persistent energy intake restriction and disturbance in self perceived weight

and shape and, in many individuals, distorted body-image [1]. The causes of AN individually change according to genetic predisposition
and environmental, social and cultural factors. Frequently, AN is diagnosed in young female but, it can also happen in adolescents, both
males and females [2]. It can be diagnosed according to DSM-5 following criteria in three main disturbed-types of eating [3,4]:
1.

Restriction of energy intake relative to requirements leading to a significantly low body weight in the context of age, sex, devel

3.

Disturbance in the way in which one’s body weight and shape on self-evaluation, or denial of the seriousness of the current

2.

opmental trajectory, and physical health.

Intense fear of gaining weight or becoming fat, even though underweight.
body weight.

Two main subtypes of AN were more frequently recognized [5]:
1.

2.

Restricting subtype, characterized by severe restriction of foods. The restrictive behavior can be further worse by excessive
physical activity.

Purging subtype, when to dietary restriction adds purging behavior or self inducing vomiting and/or the use of diuretics or
enemas.
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AN is associated with numerous medical complications [6,7], responsible for more than half of all deaths [8]. These can be divided in

cardiovascular and extracardiovascular complications, according to their location (Table 1). Cardiovascular disorders include numerous
changes contributing to elevated morbidity of these patients. In these are comprised some arrhythmogenic disturbances (rhythm and

conduction abnormalities) and morphologic or structural myocardial changes. The most frequent cardiac disorders recorded in indi-

viduals are: bradycardia, hypotension, arrhythmias, repolarization disorders and sudden death often associated with prolongation of S-T
interval. Their aetiology consist in overactive parasympathetic nervous system, electrolyte disturbances, dehydration, and other causes
consequent to excessive caloric restriction, laxative and/or diuretic abuse or purging. But, AN can be also associated with some structural

(or morphologic) myocardial changes, such as pericardial effusion, mitral valve prolapse and some cardiomyopathies [9-11]. The most
frequent, structural cardiac complications only will be illustrated here.

Main complications of Anorexia Nervosa
Cardiovascular

Extra-cardiovascular

Systemic hypotension

Weight loss

Bradycardia

Thin appearance

Mitral valve prolapse

Fatigue

Repolarization disorders (arrhythmias)
Pericardial effusion
Cardiomyopathies

Insomnia

Dehydration

Absence of menstruations
Osteoporosis
Constipation

Table 1: The most frequent cardiovascular and extravascular disorders induced by AN.
Mitral valve prolapse
Mitral valve prolapse (MVP) is often present in patients with AN and can involve either anterior and posterior mitral leaflet (Figure 1).

Cheng and others explained that MVP results from excessive mitral valve tissue, due to the valvulo-ventricular disproportion with relative
redundancy of mitral limbs Oor inadequate LV cavity [12,13]. Nevertheless, this would expected to reverse with weight restoration. This
condition can also become with rhythm disturbances often reaching to sudden death, induced by Q-T dispersion [14].

Figure 1: Apical four chambers approach. Redundancy of mitral leaflets and thinning of LV walls.
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Pericardial effusion

It is present in many AN individuals, ranging from 20% to 70% [15,16]. The causes are numerous, among these are comprised: low

body mass index, low T3 and/or insulin like-growth factor-1 levels. It is well known that GH, FT3 and IGF-1 exert potent physiologic tro-

phic effects on the myocardium. Several studies reported that transient hypothyroidism and the low T3 syndrome are due to malnutrition,

and these conditions can be corrected by restoring the body weight [17]. Malnutrition and longstanding hypovolemia represent other two
potential causes of pericardial effusion (Figure 2) [18]. Pericardial effusion in AN can be a result of the inappropriately high protein sup-

ply and sodium repletion, with resulting expansion of the extracellular space. This myocardial complication can evolve in to pericardial
tamponade requiring pericardiocentesis, or in complete resolution after weight restoration [19,20].

Figure 2: Pericardial effusion of LV seen in apical long-axis view. Spontaneous echo-contrast in LV is also evident.

Cardiomyopathies
Cardiomyopathy, or literally sick syndrome, is another myocardial change frequently occurring in AN, that often lead to heart failure.

2D Echocardiography is a non-invasive method to see a reduction in the dimensions of the interventricular septum (IVS) and LV free wall

(Figure 3). On the other hand, this reduction induce several histologic abnormalities responsible for impairments of cardiac muscle, such

as vacuolization and fragmentation of myofibrils, replacement of fibrosis and loss muscle’s fibers [21,22]. In the late phase of AN, heart
failure is predominant, but its causes aren’t completely known. The main symptoms associated with heart failure are shortness of breath,

fatigue, tachycardia and oedema. Probably, heart failure could be the result of very low phosphorus. Deficiencies in thiamine magnesium
and selenium have also been reported. These nutritional deficiencies can be corrected by the restoration of body weight [23,24].

Figure 3: Apical four chambers approach-LV enlargement in dilatative cardiomyopathy.
Legend: LV: Left Ventricle; LA: Left Atrium; RV: Right Ventricle; RA: Right Atrium.
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Some cases of Tako-Tsubo Cardiomyopathy (TTC), or stress-cardiomyopathy, were described among AN-related cardiomyopathies

[25]. Although the coronarography is the gold standard for right diagnosis of TTC, 2D-Echocardiography is an ideal, non-invasive tool

for to visualize apical ballooning typical of TTC (Figure 4) [26,27]. Its pathophysiology isn’t completely well-known but, that is probably

due to the catecholamines’ release during hyponutrition. Specifically, hypoglycaemia and oestrogen deficiency induced by AN favour the

increased serum concentration of catecholamines [28]. The consequent changes of vasomotor reactivity may make these patients more
vulnerable [28-30].

Figure 4: Dilatation of LV apex (Tako-tsubo cardiomyopathy) recorded from left apical approach.

But, here underlined the importance of 2D-Speckle Tracking Echocardiography (2D-STE) useful for characterization and quantifi-

cation of myocardial deformation of myocardial walls during the cardiac cycle [31]. This advance in cardiac imaging, respect to those
obtained with conventional 2D-Echocardiography, consents a more comprehensive assessment of myocardial performance. In particular,
2D-STE is able to early assess LV global and regional function, before of the appearance of overt symptoms, as pointed out by the following

2D-STE image (Figure 5). characterized by a poor coordination of regional strain curves and normal global LV function [32]. The finding
obtained in a young patient with AN, is characterized by a poor coordination of regional strain curves, while the curve of global LV was
normal. That is indicative of pre-clinical LV impairment, when LV global function is normal too.

Figure 5: Longitudinal strain of LV-Poor regional coordination (strain curves stained), while
LV global function appears still normal (white strain curve).
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After suicide, cardiac complications are the most common cause of death in patients suffering of AN [33]. Fortunately, most of these

are reversible with the body’s weight restoration. Among myocardial disorders, bradycardia, systemic hypotension, Q-T prolongation,

electrolytes’ disturbances, arrhythmias are the most frequent causes of morbidity and mortality in anorexic patients. But, changes in LV
mass and geometry, pericardial effusion, mitral valves redundancy, and cardiomyopathies, included Tako-tsubo cardiomyopathy, can be

also frequently recognized. These disorders were usually seen by 2-D Echocardiography. But, recent ultrasonic techniques, such as 2DSTE can be useful to diagnose these abnormalities in the sub-clinical phase too, when structural changes aren’t still evident, allowing too
early and easily treat.

Ethical Standards

Human and/or Animals Studies
This article does not contain any studies with human participants or animals.

Conflict of Interest

F.C. has no conflicts of interests.

Bibliography

1.

Morris J and Twaddle S. “Anorexia nervosa”. British Medical Journal 334.7599 (2007): 894-898.

3.

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (2013).

2.

4.
5.

6.
7.
8.
9.

Sabel A., et al. “Severe anorexia nervosa in males: clinical presentations and medical treatment”. Eating Disorders 22.3 (2014): 209220.
Wade TD., et al. “Epidemiology of eating disorders”. In: M Tstuang, M Thoen (eds.): Textbook in Psychiatric Epidemiology (3rd edition),
New York, Wiley (2011): 343-360.

Peat C., et al. “Validity and utility of subtyping anorexia nervosa”. International Journal of Eating Disorders 42.7 (2009): 590-594.

Mehler PS. “Diagnosis and care of patients with anorexia nervosa in primary care settings”. Annals of Internal Medicine 134.11 (2001):
1048-1059.
Mehler PS and Brown C. “Anorexia nervosa-Medical complications”. Journal of Eating Disorders 3 (2015): 11.

“Eating Disorders: Core interventions in the treatment of and management of anorexia nervosa. Bulimia nervosa and related eating
disorders”. National Institute for clinical excellence-Clinical guideline (2004): 9.
Cooke RA and Chambers JB. “Anorexia nervosa and the heart”. British Journal of Hospital Medicine 54.7 (1995): 313-317.

10. De Simone G., et al. “Cardiac abnormalities in young women with anorexia nervosa”. British Heart Journal 71.3 (1994): 287-292.

11. Sachs KV., et al. “Cardiovascular complications of anorexia nervosa: A systematic review”. International Journal of Eating Disorders
49.3 (2016): 238-248.

12. Cheng TO. “Mitral valve prolapse is a frequent cardiovascular finding in patients with anorexia nervosa”. Revista Española de Cardiología 56.12 (2003): 1246.
13. Meyers DG., et al. “Mitral valve prolapse in anorexia nervosa”. Annals of Internal Medicine 105.3 (1986): 384-385.

14. Barlow JB and Cheng TO. “Mitral valve billowing and prolapse”. In Cheng TO (ed.).The Intern. Textbook of Cardiology. New York, Pergamon Press (1987): 497-524.

Citation: Federico Cacciapuoti., et al. “Some Myocardial Morphologic Changes Induced by Anorexia Nervosa. The Role of

Echocardiography". EC Cardiology 6.1 (2019): 69-74.

Some Myocardial Morphologic Changes Induced by Anorexia Nervosa. The Role of Echocardiography
74

15. Ramacciotti CE., et al. “Silent percardial effusion in a sample of anorexia patients”. Eating and Weight Disorders 8.1 (2003): 68-71.

16. Docx MK., et al. “Pericardial effusion in adolescent girls with anorexia nervosa: clinical course and risk factors”. Eating Disorders 18.3
(2010): 218-225.

17. Matsubayashi S., et al. “Anorexia nervosa with elevated serum TSH”. Psychosomatic Medicine 50.6 (1988): 600-606.

18. Casiero D and Frishman WH. “Cardiovascular complications of eating disorders”. Cardiovascular Reviews 14.5 (2006): 227-231.

19. Inagaki Y., et al. “Echocardiographic investigation of pericardial effusion in a case of anorexia nervosa”. International Journal of Eating
Disorders 33.3 (2003): 364-366.

20. Polli N., et al. “Pericardial effusion requiring pericardiocentesis in a girl with anorexia nervosa”. International Journal of Eating Disorders 39.7 (2006): 609-611.
21. Brick DJ., et al. “Determinants of IGF-1 and GH across the weight spectrum: from anorexia nervosa to obesity”. European Journal of
Endocrinology 163.2 (2010): 185-191.

22. Charvan S., et al. “The heart and skeletal muscle in experimental protein malnutrition in rhesus monkeys”. Journal of Pathology and
Bacteriology 90.1 (1965): 301-305.

23. Birmingham CL and Gritzner S. “Heart failure in anorexia nervosa: case report and review of literature”. Eating and Weight Disorders
12.1 (2007): e7-e10.

24. Turilazzi E., et al. “Congestive heart failure as cause of death in an anorexia nervosa fatal case”. International Journal of Cardiology
165.2 (2013): e28-e29.

25. Kim KH., et al. “A case of anorexia nervosa complicated with strongly suspected-stress induced cardiomyopathy and mural thrombus”.
Korean Circulation 41.10 (2011): 615-617.

26. Citro R., et al. “Standard and advanced echocardiography in takotsubo (stress) cardiomyopathy. Clinical and prognostic implications”.
Journal of the American Society of Echocardiography 28.1 (2015): 57-74.
27. Naser N., et al. “The role of echocardiography in diagnosis and follow-up of patients with takotsubo cardiomyopathy or acute ballooning syndrome”. Medical Archives 65.5 (2011): 287-290.
28. Hassan A and Feyre H. “Takotsubo cardiomyopathy in anorexia nervosa patients: why is it happening?” International Cardiovascular
Forum Journal 4 (2015): 59-60.

29. Volman MNM., et al. “Takotsubo cardiomyopathy presenting with cardiogenic shock in a 24-year-old patient with anorexia nervosa”.
Netherlands Journal of Medicine 69.3 (2011): 129-131.
30. Templin C., et al. “Clinical features of Takotsubo (stress) cardiomyopathy”. New England Journal of Medicine 373 (2015): 929-938.

31. Marwick TH., et al. “Myocardial strain measurement with 2-dimensional speckle tracking echocardiography. Definition of normal
range”. JACC: Cardiovascular Imaging 2.1 (2009): 80-84.

32. Morris R., et al. “Markers of cardiovascular dysfunction in adolescents with anorexia nervosa”. Global Pediatric Health 4 (2017).

33. American Psychiatric Association. “Practice and guideline for eating disorders”. American Journal of Psychiatry 150.2 (1993): 212218.

Volume 6 Issue 1 January 2019
©All rights reserved by Neerod Kumar Jha.

Citation: Federico Cacciapuoti., et al. “Some Myocardial Morphologic Changes Induced by Anorexia Nervosa. The Role of

Echocardiography". EC Cardiology 6.1 (2019): 69-74.

