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Abstract
Introduction: The diagnosis of cardiothyreosis is based on the presence of the
association of thyrotoxicosis and various cardiovascular disorders such as
heart failure, coronary artery disease, rhythm or conduction disorders. Data
are limited on this entity in Africa which a frequency of 10% to 33% among
hyperthyroidism. We aimed to evaluate these risk factors and describe its diagnostic features in Abass Ndao Hospital Center of Dakar. Patients and Methods: It was a descriptive and analytical cross sectional study conducted
from 1 January 2010 to 31 December 2014, including all cases of hyperthyroidism with cardiothyreosis. Epidemiological data, cardiovascular risk factors
and characteristics of cardiothyreosis were evaluated. Results: 150 cases of
cardiothyreosis were collected with a prevalence of 9.8% among 1517 hyperthyroidism. Mean age was 42.6 ± 9 years and sex ratio 0.33. It was a Graves’
disease in 82.2% of cases. Time limit of cardiothyreosis appearance was 27 ±
41 months and cardiothyreosis was inaugural in 46.6%. Electrocardiogram
showed an arrhythmia (38.7%), coronary insufficiency (8%). On echocardiography assessment, impairment of left ventricular ejection fraction (LVEF)
was found in 18.5%. Of these, it was 34.7% of arrhythmia, 8.6% of coronary
insufficiency and 65.2% of heart failure. Among patients with pulmonary
artery hypertension (PAH) (57.3%), there were a rhythm disorder (38%),
coronary insufficiency (5.6%) and heart failure (78.8%). Female gender was
the only one at risk of arrhythmia (p = 0.01) and impaired of left ventricular
ejection fraction (p = 0.007). Existence of a free T4 > 50 pmol/L (p = 0.05)
were only at risk of developing pulmonary artery hypertension. Conclusion:
Cardiothyreosis is a significant complication. These discovery methods call
for more early diagnosis and appropriate treatment. Female gender and severity of thyrotoxicosis seem to precipitate the clinical picture. Echocardio-
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graphy remains an indispensable tool for assessing cardiac consequences.
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1. Introduction
Cardiothyreosis or thyrotoxic heart diseases are the most complications of
hyperthyroidism. Its diagnosis is based on the association of thyrotoxicosis and
various cardiovascular disorders such as heart failure, coronary insufficiency,
rhythm or conduction disorders. Thyrotoxic heart disease is a life-threatening
condition. Apart from clinical presentation, diagnostic needs electrocardiographic and/or echocardiographic evaluation [1] [2] [3]. Cardiovascular manifestations of thyrotoxicosis result from a direct effect of thyroid hormones on
myocardial cell and its indirect effects resulting from interactions with the sympathetic nervous system, changes in peripheral vascular resistance, renin-angiotensin system and erythropoietin production [4]. It is an entity of the
fourth decade of life and is more frequent in females. In Africa, data on cardiothyreosis are limited [5]. Prevalence between 10% and 33% according to the series is reported among hyperthyroidism [1] [6] [7]. Objective of this study was to
describe the clinical and diagnostic features of cardiothyreosis and identifying its
electrocardiographic and echocardiographic characteristics in Abass Ndao Hospital of Dakar.

2. Patients and Methods
It was a descriptive and analytical cross sectional study conducted in the Medical
Clinic Center II and cardiology department of Abass Ndao Hospital Center in
Dakar from 1 January 2010 to 31 December 2014. Medical Clinic Center II is
the national reference center for the treatment of endocrine and metabolic diseases in Senegal since 1960. The study included all cases of hyperthyroidism
presenting a cardiothyreosis and followed in our clinical center. Those with incomplete files (clinical or biological or cardiologycal exploration) were not included.
Hyperthyroidismis defined by an ultrasensitive TSH (TSHus) <0.1 mIU/l and/
or an increase in thyroid hormone (free T4 or tetraiodothyronine and free T3 or
tri iodothyronine) [8]. The values of TSHus and thyroid hormones were determined at fasting by immuno-radiological methods. Normal values were from
0.17 to 4.05 mIU/L for TSHus, 9 to 22 pmol/L for free T4 and 2.5 to 5.8 pmol/L
for free T3.
All patients followed in our clinical center for hyperthyroidism were included
and systematically benefited from an electrocardiogram assessment. Based on
clinical and electrocardiographic data, an echocardiography evaluation was requested. The diagnosis of cardiothyreosis for all patients was confirmed based
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on clinical and paraclinical criteria (electrocardiogram and Doppler echocardiography). Electrocardiographic and echocardiography data were confirmed by an
experienced cardiologist. The diagnosis of cardiothyreosis was done whether the
patient present during the development of hyperthyroidism one of the following
cardiac abnormalities: heart failure, coronary insufficiency or arrhythmia and/or
conduction disorders [8].
Atrial flutter (AF) is a regular, continuousatrial tachycardia, with a frequency
of 250 to 350/min and a sawtooth appearance without return to the isoelectric
lineon EKG. Atrioventricular conduction rate is generally fixed to either 2/1 or
4/1 and rarely 6 or 8/1.
Atrial fibrillation (ACFA) results in a loss of P waves replaced by a rapid tremor, continuous isoelectric line (400 to 600 per minute). The ventricular activity
is usually fast and very irregular.
Supraventricular tachycardia also called “junctional tachycardia” or “Bouveret
disease” coresspond to the attack of tachycardia (fast heart rate) and clinicaly
manifest as palpitations with abruptstart and ending.
Pulmonary arterial hypertension (PAH) is a rise in mean systolic pulmonary
artery pressure above 35 mmHg [9] measured by Doppler echocardiography in
this study.
Dilated cardiomyopathy is a combination of a rise in diastolic diameter of the
left ventricle above the threshold value of 27 mm/m2 of body surface area, impaired of left ventricular ejection fraction less than the critical value of 45%, with
fairly diffuse thinning and hypokinesia of left ventricular walls with a normal
anatomic appearance of heart valves. Mitral insufficiency is seen in approximately 30% - 40% of cases.
The systolic ejection fraction is the ejected percentage of total blood contained
in a heart chamber during a systolic contraction. It is altered if reach under 50%
to 55% [10].
Files with incomplete clinical and/or paraclinical data were excluded in the
final evaluation. A pre-record form is used for data collection. It covered the
following:
- Epidemiological characteristics: age, sex, cardiovascular risk factors such as
high blood pressure, diabetes mellitus, smoking, obesity, underlying heart
disease and anemia.
- Clinical study of hyperthyroidism: delay of hyperthyroidism treatment,
anthropometric parameters, and clinical signs of thyrotoxicosis, complete
physical examination, and laboratory data before and/or at the time of diagnosis of thyrotoxic heart disease (free T3, free T4 and TSHus). The clinical
and laboratory data were used to determine thyroid function and etiology of
hyperthyroidism.
- Study of cardiothyreosis: Time limit appearance and clinical manifestations
of thyrotoxic heart disease, electrocardiographic and echocardiography
Doppler data were evaluated. Echocardiography encompassed assessment of
cavities and walls size, valvular abnormalities, systolic ejection fraction, pulmonary arterial pressure and pericardium. The clinical and laboratory data
3
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allowed classifying clinical forms of cardiothyreosis as heart failure, myocardial ischemia, rhythm disorders and the combined forms.
- Epi Info 3.3.5 software was used to enter and analysis data. For descriptive
analysis, the quantitative data were presented as percentage and the qualitative variables showed as mean values with standard deviation. Khi2 test was
used for bivariate analysis to compare two proportions. A p value < 0.05 was
considered statistically significant with a confidence interval (CI) of 95%. In
case of correlation, the odds ratio (OR) surrounded by his interval was calculated to determine the strength of correlation.

3. Results
3.1. Epidemiological Aspects and Study of Hyperthyroidism
Among 1517 patients followed for a hyperthyroidism, 150 cases of cardiothyreosis were included. The prevalence of cardiothyreosis was 9.8% among hyperthyroidism cases. At diagnosis of cardiothyreosis, mean age of patients was 42.6 ±
9 years and sex ratio (M/F) 0.33. Hyperthyroidism was present in all patients
with a free T4 ≥ 50 pmol/l in 64.6%. Most represented clinical signs of thyrotoxicosis (except cardiac signs) were weight loss (84%), shiver (74.6%), hyper
sweating (72%), thermophobia (69.3%), asthenia (65.3%), insomnia (62.6%), irritability (56%) and nervousness (53.3%). Thinness was found in 24.6%. An
anemia was associated with cardiothyreosis in 24% of cases with a meanrate of
hemoglobin in 9.8 ± 1.7 g/dl. The Table 1 shows the epidemiological profile of
patient.

3.2. Study of Cardiothyreosis Feature
3.2.1. Clinical Data
The mean duration from the time of hyperthyroidism diagnosis to the onset of
Table 1. Epidemiological characteristics of subjects followed for cardiothyreosis.
Epidemiological characteristics of subjects (n = 150)
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Women

112 (74.6%)

Age < 30 years

33 (22%)

Age [30 to 59 years]

94 (62.6%)

Age > 60 years

23 (15.3%)

High blood pressure

47 (31.3%)

Obesity and overweight

36 (24%)

Diabetes mellitus

10 (6.6%)

Active smoking

5 (3.3%)

Underlying heart disease

15 (10%)

Anemia

36 (24%)

Graves’ disease

123 (82%)

Toxic nodular goiter

27 (18%)

Mean body mass index

22.3 ± 5 kg/m2

Mean free T4

77.2 ± 50 pmol/l
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thyrotoxic heart disease was 27 ± 40 months. This period was 1 to 36 months in
29.3%, and more than 3 years in 24% of cases. Thyrotoxic heart disease was inaugural in 70 cases (46.6%). Clinically the average heart rate was 105 ± 19
beats/mn. Others clinical signs of cardiothyreosis were showed in Table 2.
3.2.2. Electrocardiographic Findings (Table 3)
Electrocardiogram showed a cavity hypertrophy in 62%. Arrhythmia or conducting disorders was found in 58 cases (38.7%). Among the 58 subjects with
latter disorders, mean age was 44 ± 15 years, sex ratio 0.61, time limit onset of
thyrotoxic heart disease 34.8 ± 48 month and mean free T4 value 74.6 ± 38
pmol/l. Diabetes mellitus was detected in 8.7%, 26.3% showed hypertension and
84.2% among them had Graves’ disease. Occurrence of Arrhythmias and female
gender was statistically linked (p = 0.01). Moreover, there was no statistically
significant association between other patient’s factors and the occurrence of
arrhythmias (p > 0.05). In 12 patients (8%), electrocardiographic findings were
suggestive of coronary insufficiency. Their mean age, sex ratio, time limit onset
of thyrotoxic heart disease and mean free T4 were respectively 53 ± 8 years, 0.2,
39 ± 27 months and 68.3 ± 38 pmol/l. It was about 8.3% diabetic, 58.3% hypertension and 83.3% Graves’ disease. Only 2 patients had concomitant coronary
insufficiency and atrial fibrillation.
3.2.3. Doppler Echocardiography Findings (Table 4)
Only 124 of 150 cases of cardiothyreosis underwent echocardiography. Among
them, 58% showed heart chamber enlargement, 8% heart walls hypertrophy and
Table 2. Distribution of clinical manifestations depending on age and time limit to onset.
Cardiothyreosis clinical data

All patients
(n = 150)

Cardiothyreosis
inaugural (n = 70)

Age > 50 years
(n = 49)

Palpitation

97.3%

98%

100%

Tachycardia

64.6%

64.7%

52%

Heart dyspnea stages I and II

21.3%

24.2%

22.4%

Heart dyspnea stage III

64.6%

58.5%

63.2%

Heart dyspnea stage IV

14%

17.1%

12.2%

Cardiovascular excitability

24%

22.8%

20.4%

Orthopnea

13.3%

17.1%

12.2%

Acute pulmonary edema

3.3%

4.2%

4%

Edema of lower limbs

66%

61.4%

63.2%

jugular vein high pressure

70.6%

69%

73.4%

Hepatomegaly

11.3%

11.4%

12.2%

Ascites

2.6%

4.2%

0%

Pleural effusion

0.6%

0%

2%

Cardiac rhythm disorders

42.6%

41.4%

38.7%

Gallop

8%

7.1%

4%

Heart Murmur

22%

24.2%

12.2%
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Table 3. Distribution of electrocardiographic and echocardiographic signs.
Electrocardiographic data (n = 150)

Subject > 50 years (n = 49)

Left ventricular hypertrophy

81 (54%)

22 (44.8%)

Left atrial hypertrophy

48 (32%)

16 (32.6%)

Right ventricular hypertrophy

6 (4%)

2 (4%)

Right atrial hypertrophy

4 (2.6%)

2 (4%)

Atrial fibrillation

49 (32.6%)

17 (34.6%)

Atrial flutter

6 (4%)

3 (6.1%)

Supraventricular tachycardia

2 (1.3%)

1 (2%)

Cardiac ischemia

12 (8%)

Echocardiographic data (n = 124)
Left ventricular dilatation

8 (16.3%)
Subject > 50 years (n = 39)

27 (21.7%)

7 (17.9%)

Left atrium dilation

60 (48.3%)

12 (30.6%)

Right ventricular dilatation

46 (37.1%)

14 (35.8%)

Right atrium dilation

37 (29.8%)

14 (35.8%)

PAH between 35 - 50 mmHg

41 (33%)

9 (23%)

PAH between 50 - 60 mmHg

22 (17.7%)

9 (23%)

PAH > 60 mmHg

8 (6.4%)

2 (5.1%)

Mitral valve insufficiency

48 (38.7%)

11 (28.2%)

Tricuspid valve insufficiency

42 (33.8%)

12 (30.6%)

Aortic valve insufficiency

17 (13.7%)

4 (10.2%)

Pulmonary valve insufficiency

2 (1.6%)

0 (0%)

left ventricular ejection impairment

23 (18.5%)

7 (17.9%)

Pericardial effusion

4 (3.2%)

2 (5.1%)

Table 4. Analyze of patient’s characteristics according pulmonary arterial hypertension
(PAH), heart rhythm disorders and left ventricular ejection fraction (LVEF) impairment.
PAH
71/124 (57.3%)

Characteristics

%
Woman

57%

Man

58.1%

>50 years

48.8%

≤50 years

61.4%

Gender
Age of patients
Delay of
hyperthyroidism
consultation

0.92
0.18

>3 months 55.3%
≤3 months 66.7%

Inaugural
cardiothyreosis

Yes

57.4%

No

57.1%

Cardiovascular
risk factor

Yes

49.2%

No

64.6%

>50

63.9%

Free T4
(pmol/l)
*: Statistically significant link.
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p value

≤50

Heart rhythm
disorders
58/150 (38.7%)

LVEF
impairment
23/124 (18.5%)

%

%

p value

44%
36%

0.34

36%
0.34

0.97
0.08

p value

0.01*
0.007*
12.9%
OR = 0.37
OR = 0.26
56.8% (0.17 - 0.79) 35.5% (0.10 - 0.69)
32.7%

52.0%
40%
37.5%
36.5%
40.8%

38.1%
0.05
OR = 2.18
44.7% (0.9 - 4.8) 43.5%

17.1%
19.3%

0.76

16.5%
0.13

0.75
0.6

28.6%
25.9%
12.9%
20.3%
16.9%

0.2

0.06
0.62

19.3%
0.54

18.4%

0.91
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47.5% valvular insufficiency.
Impaired of left ventricular ejection fraction was noted in 18.5%. Of these patients, mean age, sex ratio and time limit onset of thyrotoxic heart disease were
41.3 ± 17 years, 0.9 and 24.8 ± 37 months respectively. Patients had arterial
hypertension in 34.7%, diabetes mellitus in 4.3% and their mean free T4 was 67.7
± 35 pmol/l. Among them, 34.7% had heart rhythm disorders, 8.6% coronary
insufficiency, 91.3% heart failure of stages III to IV of the New York Heart Association and 65.2% right heart failure. Female gender was statistically associated
with the occurrence of a left ventricular ejection fraction impairment (p =
0.007). Moreover, there was no significant association between other patients’
feature and the occurrence left ventricular ejection fraction impairment (p >
0.05).
Pulmonary arterial hypertension (PAH) was found in 57.3% of cases. Their
mean age was 41.2 ± 15 years, sex ratio 0.34, mean time to onset of thyrotoxic
heart disease 32.5 ± 44 months, and mean free T4 level 78.3 ± 73 pmol/l. Arterial
hypertension, heart rhythm disorders and coronary insufficiency were found in
26.7%, 38% and 5.6% respectively. Among patients with pulmonary arterial
hypertension, 87.3% presented heart failure of stages III to IV of the New York
Heart Association and 78.8% right heart failure. Existence of a free T4 > 50
pmol/L (p = 0.05) was at risk for developing pulmonary arterial hypertension.
Moreover, there was no significant association between other patients’ characteristics and the occurrence of pulmonary arterial hypertension (p > 0.05). Nineteen patients (15.3%) had an association with pulmonary arterial hypertension
and impaired left ventricular ejection fraction.

3.3. Evolution
During the follow-up, 39 patients (26%) were lost sight and 5 patients (3.3%)
had died in cardiology department. For the rest of 106 patients, a favorable evolution was found under heart specific treatment associated with the coverage of
the thyrotoxicosis. The average duration of stabilization of the cardiac signs was
of 6.9 months. Among 106 patients regularly followed, only 45 cases (42.4%)
were able to benefit from a thyroid surgical.

4. Discussion
Difficulties of this study are related to its retrospective nature and the high
number of patients lost to follow-up. Besides all patients with a cardiothyreosis
diagnosis were not able to benefit from a cardiac ultrasound.
This article is derived from a retrospective study conducted in a university
hospital from patients’ files. This kind of work doesn’t require in Senegal the
approval of ethic committee.

4.1. Epidemiological Aspects
Prevalence of cardiothyreosis seems to vary based on studies and sample size.
Our 9.8% seems to be lower than previous data in Africa. Frequency of 11.4%,
7
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12.6% and 16.6% were reported in Mali [7], Congo Brazzaville [11] and Morocco
[12] respectively. Yaméogo et al. [1] found a prevalence of 33.3% among hyperthyroidism hospitalized in cardiology department. A prevalence of 3.3% was reported by Tsymbaliuk et al. [13] in Ukraine in a series of 2221 cases of hyperthyroidism regardless to the cause. The female predominance is confirmed in all
studies. Mean age of the patients was between 40 [7] [12] [14] and 50 years [1]
[13]. In literature, thyrotoxic heart disease is associated with a number of cardiovascular factors such as hypertension, diabetes mellitus, underlying heart disease and anemia [1] [12] [13] [14]. These factors in our population were found
in 31.3%, 6.6%, 10% and 24% respectively. Contrary to previous published data
which reports a higher frequency of nodular goiter [7] [10] [12], Graves’ disease
was more common in our study.

4.2. Clinical Study of Cardiothyreosis
In the series of Kane et al. [14], time limit onset of cardiothyreosis was 24
months. It was 27 ± 41 months in our patients. The prevalence of 46.6% of thyrotoxic heart disease disclosing a hyperthyroid state is higher than 36% reported
by Diallo et al. [7]. A higher prevalence of 79% in this condition is reported by
Yaméogo et al. [1] in cardiology department. This should urge us to do more
clinical investigations to detect the disease in uncomplicated early stages. Apart
from subclinical forms, a thorough analysis of clinical findings allows us to establish an early diagnosis. Palpitations and tachycardia appear constantly in foreground of the clinical picture [7] [13] [14]. Heart failure of stage III/IV was
found in 78.6% of our patients against 58.3% and 55.5% in series of Diallo et al.
[7] in Mali and El Hattaoui et al. [12] in Morocco respectively. We report a
higher prevalence of right heart failure followed by heart rhythm disorders. As
part of an assessment of cardiothyreosis in patient with Graves’ disease, Tsymbaliuk et al. [13] found a prevalence of heart failure in 69% and rhythm disorders
in 72%. In Morocco, El Hattaoui et al. [12] reported 66.6% and 75% for heart
rhythm disorders and heart failure respectively.

4.3. Electrocardiographic and Echocardiographic Study of
Cardiothyreosis
Various rate of cardiac wall involvement is reported in the literature. In our series, 62% of patients had heart chamber hypertrophy. A higher prevalence of
72% and 100% is found by Tsymbaliuk et al. [13] in Ukraine and Diallo et al. [7]
in Mali respectively. In contrast to clinical finding which are suggestive of right
heart involvement [7], electrocardiographic findings are more indicative of left
heart involvement [15]. In a comparative prospective study between two Senegalese populations with and without cardiothyreosis, Kane et al. [14] reported a
significantly higher left ventricular mass in population with thyrotoxic heart
disease. In Burkina Faso, Yaméogo et al. [1] found a left ventricular hypertrophy
in 85.7% of patients. In our series, in descending order, left ventricular, left atrial
and finally right side involvement were more frequent.
8
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Atrial fibrillation is the most common rhythm and conduction disorder. A
rate of 8% to 20% is reported [16] [17] [18]. Higher frequencies of 34%, 57.1%,
66.6% and 72%, are reported in Mali [7], Burkina Faso [1], Morocco [12] and
Ukraine [13] respectively. Other electrocardiographic abnormalities were atrial
flutter, and supra ventricular tachycardia. In our study, female gender is significantly associated with the occurrence of arrhythmias. Other factors mentioned
in literature are age, underlying heart disease, heart failure and ischemic heart
disease [16] [17] [18]. Only two of our patients had ischemic heart disease and
heart rhythm disorder simultaneously. In other African series, coronary heart
disease was associated with cardiothyreosis in 7.1% [1], 11.1% [12] and 28% [7]
of the patients.
Right chambers enlargement was the most frequent echocardiographic finding in our study. Data with a predominance of left chambers enlargement is reported by other authors in Africa [7] [12]. The thyrotoxic cardiomyopathy is a
well-defined entity [10]. It occurs in 77% of Graves’ disease with cardiothyreosis
[13]. Its association with impaired left ventricular ejection faction is not uncommon. It was 26% and 33.3% in the series of Diallo et al. [7] in Mali and El
Hattaoui et al. [12] in Morocco respectively. Sometimes multiple attacks are
possible [12]. Our 18.5% of patients with left ventricular ejection faction impairment also had an arrhythmia (34.7%), ischemic heart disease (8.6%) and
decompensate heart failure (65.2%). Our study reports a significantly female risk
of impaired left ventricular ejection faction (p = 0.007). The prevalence of pulmonary artery hypertension seems to be the same with literature data. Suk et al.
[19] reported a prevalence of 44% in a population with Graves' disease. However
a lower prevalence (21%) was found in another series of patients with Graves’
disease [13].

5. Conclusion
Cardiothyreosis is a significant complication. It is dominated by rhythm disorders and right cardiac insufficiency. Echocardiographic abnormalities seem rather
left in spite of a prevailing right clinical presentation. Female gender and severity
of thyrotoxicosis seem to precipitate the clinical picture.

6. Suggestion
These discovery methods call for more early diagnosis and appropriate treatment. Echocardiography remains an indispensable tool for assessing cardiac
consequences.
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