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Abstract
Aim: To estimate the place of the scintigraphy imaging in French-speaking black African cardiological practice.

Materials and methods: Cross-sectional study conducted from February 1st till May 30th, 2017 including 97 cardiologists practicing in French-speaking black 
African countries. The accessibility and the frequency of prescription of the examinations of nuclear cardiology as well as the interest carried in these examinations 
by the cardiologists were analyzed. 

Results: A department of nuclear medicine existed in their country, city and hospital of exercise respectively in 56,3%, 49.5% and 14.4% of the cases. A great majority 
of the cardiologists had never prescribed a myocardial perfusion scintigraphy (70.1%), of pulmonary perfusion scintigraphy (81.4%) and an multigated acquisition 
(MUGA) scan (94.8%). Only 5.2% of the cardiologists asserted prescribing often the myocardial perfusion scintigraphy and pulmonary scintigraphy and rarely 
the MUGA scan. The low frequency of prescription was connected with the rarity of the departments of nuclear medicine in 82.6% and with the weak diagnostic 
contribution in 8.2% of the cases.

The most sensitive examination for the diagnosis of the ischemia or the myocardial infarction was coronarography according to 66% of them and myocardial 
scintigraphy according to 26.8%. In the evaluation of the left ventricle function, 64.9% considered that the echocardiography is the satisfactoriest against 35.1% 
for the MUGA scan. To eliminate a pulmonary embolism in front of a normal thoracic radiography only 14.4% would ask for a pulmonary perfusion scintigraphy.

Conclusion: The place of the scintigraphy imaging is unsatisfactory in French-speaking black African cardiological practice and a raising awareness of the cardiologists 
on the diagnostic interest and forecasts of the nuclear cardiology is imperative so that it occupies its special place.
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Introduction
Scintigraphic imaging regroup medical imaging diagnostical 

means based on unsealed radioactive source in vivo. It depends on 
a medical specialty called nuclear medicine which principal action 
field, a part from a minor therapeutic aspect, concerns the diagnosis, 
the prognostic and the therapeutic monitoring of a great number of 
pathologies throughout two major types of exams: the scintigraphies 
(or SPECT for Single Photon Emission Computed Tomography) and 
the Positon Emission Tomography (PET).

Developed since 1950’s, following the discovery of artificial 
radioactivity by Irène and Frédéric Joliot-Curie [1] nuclear medicine 
noticed various clinical applications and nowadays is inescapable in many 
pathologies care especially cancerous, osteo-articular and cardiological.

Nuclear cardiology, that is its clinical application in cardiovascular 
pathologies, has acquire these past 30 years an essential place in 
cardiological practice in developed countries [2]. Thus, in USA, heart 
scintigraphic imaging exams are the most frequently performed in 
nuclear medicine departments with an annual frequency estimated 
to 10.3 million exams or 55.4% of the whole nuclear medicine exams 
performed in 2006 [3]. In France, nuclear cardiology comes in the 

2nd rank and represent 24.4% of nuclear medicine acts according to a 
national survey in nuclear medicine made in the public sector in 2007 [4].

The incidence of cardiovascular pathologies is continuously 
increasing in developing countries with a growing morbidity and 
mortality but rare are the studies consecrated to isotopic exploration 
of cardiovascular pathologies in Black Africa particularly French-
speaking [5,6].

It is in that prospect that we undertook that work which general 
objective was to evaluate the place given to scintigraphic imaging by 
cardiologist in their daily practice in French-speaking Black Africa.
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Materials and methods
It is a cross-sectional study conducted from February 1st till May 

30th, 2017 including 97 cardiologists practicing in French-speaking 
black African countries in public health facility as such as private 
one. Were not included in the study French-speaking black African 
cardiologists practicing in Europe or in a non-French-speaking black 
African country.

The parameters analyzed were:

-	 the identity (nationality, country of practice, health facility of 
practice, country of general practice training and specialization, 
training course in Europe, professional experience);

-	 the accessibility and the frequency of prescription of the main 
nuclear cardiology exams;

-	 the interest carried in these exams for cardiovascular pathologies 
exploration.

These parameters help us conceive a survey questionnaire made 
essentially of multiple choice questions (MCQ).

The data were analyzed with the statistic software Sphinx® 5.3.1. 
The qualitative data were treated with Microsoft Word® 2013 and the 
graphics with Microsoft Excel® 2013. The results were tested with Khi 
2 test. All the differences inferior to 0.05 were considered significant.

Results
General characteristics of the cardiologists

Our sample was made of 97 cardiologists of various nationalities 
practicing in 9 different French-speaking black African countries in the 
majority in West Africa (91.2%) with Senegal, Togo, Burkina-Faso and 
Côte d’Ivoire as principal countries of practice (Table 1). 

Forty-two cardiologists or 84.5% practiced in a public health 
facility and 15.5% in private.

Figure 1 shows that Senegal, Togo and Burkina-Faso were 
respectively the 3 first countries of general practice training when 
specialization countries were led respectively by Senegal, Côte d’Ivoire 
and Mali.

Thirty-five of them or 36.1% have been through a hospital training 
course in Europe.

Their professional experience was less than 5 years in 56.7% of the 
cases, comprise between 5 and 10 years in 32% of the cases and above 
10 years in 12.3% of the cases.

Accessibility and frequency of prescription of nuclear 
cardiology exams in French-speaking Black Africa

The majority of the cardiologists (56.3%) had a department of 
nuclear medicine in their country of practice, about half of them 
(49.5%) had it in their town of practice and only 14.4% in their health 
facility of practice (Table 2).

Table 3 shows a weak frequency of prescription of nuclear 
cardiology exams with a great majority of cardiologist that has never 
prescribe a myocardial perfusion scintigraphy, a pulmonary perfusion 
scintigraphy and an multigated acquisition (MUGA) scan. This table 
reveals also that only 5.2% of the cardiologists have often prescribed 
myocardial perfusion and pulmonary perfusion scintigraphy but rarely 
the MUGA scan.

The prescription of myocardial scintigraphies was more regular 
(with a difference statistically significant p<0.05) in cardiologists whose 
professional experience was comprised between 5 and 10 years, that 
have been through a training course in Europe and those practicing in 
countries with a nuclear medicine department such as Burkina-Faso, 
Niger and Senegal (Table 4).

The weak frequency of prescription of scintigraphic exams was 
related to the rarity of nuclear medicine departments in French-
speaking black Africa by 80 cardiologists (82.6%), to a lesser specificity 
of scintigraphic imaging by 8 cardiologists (8.2%), to a small diagnostic 
contribution by 8 cardiologists (8.2%) and to a high dose of irradiation 
according to one cardiologist (1%).

Interest carried in scintigraphic exams in cardiovascular 
pathologies exploration by cardiologists in French-speaking 
Black Africa

Among Doppler echography, myocardial scintigraphy and 
coronarography, 4/5 of the cardiologists estimated that the 
coronarography is the best to explore coronary failure against only 
1/5 for myocardial scintigraphy; the most sensitive exam for the 
diagnosis of myocardial infarction is the coronarography for 2/3 of the 
cardiologists against 1/4 for the myocardial scintigraphy (Table 5).

In evaluating ventricular function, 63 cardiologists (64.9%) 
estimated that Doppler echocardiography is the most satisfying against 
34 cardiologists (35.1%) for MUGA scan.

Nationality Country of practice
Number % Number %

Beninese 10 10.3 10 10.3
Burkinabe 14 14.4 14 14.4

Ivorian 6 6.2 12 12.4
Malian 8 8.2 8 8.2

Nigerien 8 8.2 9 9.3
Senegalese 19 19.6 20 20.6

Chadian 2 2.1 1 1.0
Togolese 17 17.5 16 16.5

Cameroonian 12 12.4 7 7.2
Congolese 1 1.0 0 0

Total 97 100 97 100

Table 1. Distribution of the cardiologists according to their nationality and their countries 
of practice.

Country of practice Town of practice Health facility of 
practice

Number % Number % Number %
NMD* 55 56.3 48 87.3 14 25.5

No NMD 42 43.3 7 12.7 41 74.5
Total 97 100 55 100 55 100

Table 2. Distribution of the cardiologists according to the availability of a service of nuclear 
medicine in their country, city and health facility.

*NMD : Nuclear Medicine Department

Myocardial 
scintigraphy MUGA scan Pulmonary 

scintigraphy
Number % Number % Number %

Never 68 70.1 92 94.8 79 81.4
Rarely 24 24.7 5 5.2 13 13.4
Often 5 5.2 0 0.0 5 5.2
Total 97 100 97 100 97 100

Table 3. Distribution of the main examinations of nuclear cardiology according to their 
frequency of prescription by the cardiologists.
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    Myocardial scintigraphy                                                          MUGA scan                                                                      Pulmonary scintigraphy
  Number % p Number % p Number % p

Professional experience in cardiology 0.006 0.7 0.602
Less than 5 years 46 83.6 53 96.4 46 83.6

5-10 years 15 48.4 29 93.5 23 74.2
More than 10 years 7 63.6 10 90.9 10 90.9
Hospital training course in Europe 0.000 0.035 0.102

Yes 18 51.4 33 94.3 26 74.3
No 50 80.6 59 95.2 53 85.5

Country of practice 0.014 0.774 0.08
Benin 5 50 9 90 7 70.0

Burkina Faso 6 42.9 14 100 9 64.3
Côte d'Ivoire 11 91.7 11 91.7 10 83.3

Mali 8 100 8 100 7 87.5
Niger 5 55.6 8 88.9 4 44.4

Senegal 12 60 18 90 19 95.0
Chad 1 100 1 100 1 100.0
Togo 14 87.5 16 100 16 100.0

Cameroun 6 85.7 7 100 6 85.7

Table 4. Distribution of the cardiologists having never prescribed a myocardial perfusion scintigraphy, MUGA scan and pulmonary scintigraphy according to their professional experience, 
their participation in a training course in Europe or not and their country of practice.

More indicated for coronary 
failure

Most sensitive for myocardial 
infarction

Number % Number %
Cardiac Doppler 

echography 3 3.1 7 7.2

Myocardial 
scintigraphy 19 19.6 26 26.8

Coronarography 75 77.3 64 66.0
Total 97 100 97 100

Table 5. Medical imaging examination more indicated for coronary failure and the most 
sensitive for myocardial infarction.

Figure 1. Distribution of the cardiologists according to their medical training countries (General practice and Specialty). 

With an equal accessibility, to eliminate a pulmonary embolism in 
front of a thoracic pain with a normal thoracic radiography, about 4/5 
of the cardiologists would ask for a thoracic angioscan against a little 
more than 1/10 for pulmonary perfusion scintigraphy (Figure 2). 

The unavailability of nuclear cardiology exam was a major barrier 
in the daily cardiological practice according to 63 cardiologists (64.9%), 
minor for 29 (29.9%) and negligible for the 5 others (5.2%). 

Sixty-nine cardiologist or 62.9% estimated to be able to recognize a 
typical image of myocardial ischemia.

Discussion 
We have collected 97 cardiologists practicing in 9 French-speaking 

countries in Black Africa in majority of West Africa. This sample, 
though it has not included all the French-speaking countries of Black 
Africa, is representative of French-speaking black African cardiologists 
as it includes the majority of black African countries having French as 
the only official language.

Senegal was the first country of origin, practice and training in 
general practice as well as in specialization of the cardiologists of our 
study. This situation can be explained by the fact that Senegal, one 
of the greatest country of Africa, has the oldest Medicine Faculty of 
French-speaking West Africa and one of the most developed in French-
speaking Africa talking of specialized medical training. The opening 
these 10 past years of Specialized Studies Degree (SSD) in cardiology 
in most of the practice countries of our sample making easier the 
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medical specialization in cardiology could explain the important part 
of cardiologist with less than 5 years of experience in our study.

Nuclear medicine, medical imaging specialty complementary 
to radiology is unfortunately less developed in Africa where some 
countries of our sample like Togo, Benin, Chad do not have a nuclear 
medicine department, that explain that about 46% of the cardiologists 
of our sample practiced in a country where scintigraphic imaging is 
not accessible. 

In the countries where scintigraphic imaging is available, nuclear 
medicine department does exist only in the capital and in only one 
hospital center justifying the weak percentage (14.4%) of cardiologists 
practicing in health facility with a nuclear medicine department.

The main isotopic explorations in cardiology are myocardial 
perfusion scintigraphy which acquisition is planar or more often 
tomographic (tomoscintigraphy), the scintigraphy of cardiac cavities 
also called MUGA scan and the pulmonary scintigraphy perfusion 
classified among the explorations of nuclear cardiology because of its 
capital interest in the exploration of pulmonary embolism which care 
is often performed by cardiologists.

Our work reveals a weak frequency of prescription of nuclear 
cardiology exams with a great majority of cardiologists that has never 
prescribed neither a myocardial perfusion scintigraphy, a MUGA 
scan nor a pulmonary perfusion scintigraphy. This situation is a 
bit regrettable knowing the important role that plays scintigraphic 
imaging beside the other medical imaging techniques in cardiovascular 
pathologies care [7].

Nuclear cardiology has an important part in nuclear medicine 
departments in USA where, according to a study published by Mettler 
[3], its frequency went from 12.800 acts in 1982 to 9.800.000 acts in 2005 
to reach 10.300.000 acts in 2006 becoming then the most performed 
scintigraphic imaging far before bone scintigraphic imaging occupying 
the second place with 3.620.000 acts. In France, the nuclear cardiology 
acts can be estimated to more than 150.000 per year according to the 
national survey on nuclear medicine of 2007 [8]. The frequency of 
prescription of myocardial scintigraphy was the most regular in our 
study confirming the literature that consecrate myocardial scintigraphy 
as the principal scintigraphic imaging asked by cardiologists in 

developed as well as developing countries [7]. It comes out too from 
our study that the cardiologists practicing in countries with a nuclear 
medicine department such as Burkina-Faso and Niger have prescribed 
more regularly scintigraphic imaging than their colleague of the other 
countries, that is encouraging. In Burkina-Faso, according to a study 
published by Tapsoba [9], the nuclear cardiology exams with 22.2% of 
the nuclear medicine acts performed in the 6 first months of working 
of the nuclear medicine department of Yalgado Ouedraogo Teaching 
Hospital occupied the 3rd place talking about frequency behind bone 
scintigraphy (38.9%) and thyroidal (29.2%). In Niger, according 
to Tahirou [10], 37 myocardial scintigraphies or 13.9% of nuclear 
medicine exams were performed from January 1st to March 31st, 2011.

The frequency of prescription more regular in cardiologists with 
5-10 years of professional experience and those who have been through 
a training course in Europe augur that a better place will be given to 
scintigraphic imaging in the coming years in French-speaking Black 
Africa. Moreover, the justification in 82.6% of the rarity of nuclear 
medicine exams prescription by a penury of nuclear medicine 
departments actually in our developing countries let us believe in 
a more frequent and more regular prescription of cardiological 
scintigraphic exams in proportion as their availability in our countries 
and hospitals will grow. It comes to health authorities of the French-
speaking black African countries to invest more in the development of 
nuclear medicine to improve the accessibility of scintigraphic imaging 
for a better care of patients.

But beyond the accessibility of nuclear medicine department, a 
judicious knowledge by cardiologists of the real interest of the main 
nuclear cardiology exams in cardiovascular pathology exploration is 
essential for scintigraphic imaging to occupy its special place beside 
the other imaging techniques in cardiological practice in Black Africa.

Thus, myocardial perfusion scintigraphy, main exam in nuclear 
cardiology, permit the evaluation of the relative myocardial perfusion 
(rest and or stress) through the intravenous administration of a 
radiopharmaceutical drug and this way, permit to detect territories 
having a relative deficit of fixation and then of myocardial perfusion 
(myocardial ischemia and myocardial infarction). It is a key-exam 
in coronaropathies managing, for initial diagnosis as well as for 
prognostic evaluation and help for therapeutic decision [11]. A recent 
meta-analysis led on 33 studies has showed a global sensitivity of 87%, a 
specificity of 73% at a normality rate of 91% [12]. It is then encouraging 
to notice that in our study, cardiologists are more numerous preferring 
myocardial perfusion to cardiac Doppler echography in the exploration 
of coronary failure and in the precocious diagnosis of myocardial 
infarction.

On the other hand, a great majority of cardiologist have estimated that 
coronarography is better indicated than scintigraphy in the exploration 
of coronary failure and is more sensitive than scintigraphy in the 
diagnosis of myocardial infarction. Even it is true that coronarography 
is stilled considered as the reference-exam in coronaropathy, we 
should underline that it is an invasive exam then riskier and expensive 
than myocardial scintigraphy. Talking of prognostic, the evidences 
of myocardial scintigraphy interest are extremely strong, either in 
suspected patients or already known coronary disease patients [13]: a 
normal myocardial perfusion scintigraphy gives a three and five years’ 
excellent cardiovascular prognostic and so the mortality is stackable to 
the mortality of a same normal population (in average 0.6% per year). 
Inversely, more the defect is spread in the perfusion scintigraphy and 
more the cardiovascular prognostic is severe [14]. The myocardial 

Figure 2. Medical imaging examination the most indicated to eliminate a pulmonary 
embolism in front of a thoracic pain with normal  thoracic radiography.
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perfusion scintigraphy has also the advantage to be coupled to the ECG 
allowing then to study the cardiac parietal kinetic. 

The MRI occupies a more and more increasing place in the 
coronaropathy exploration and has the advantage to be non-irradiant. 
But it is very expensive cost, its weak accessibility even in some 
developed countries such as France, pleads its disfavor in particular 
in our developing countries. The scintigraphy, less expensive than the 
MRI, coronarography and even the coronaro-scanner in Africa where 
patients financials means are very limited, is no more necessary to 
remind.

It is also important to underline the emergence these past years 
in western countries of the Positon Emission Tomography (PET) in 
cardiac pathologies exploration that comes to remedy some limits 
of myocardial perfusion tomoscintigraphy and we can suppose that 
myocardial perfusion imaging will represent an important part of 
cardiological activity in PET the coming years.

It is all the more probable that beside the diagnosis of coronary 
failure, for which the attenuation correction and the absolute 
quantification of myocardial blood flux represent major advancements, 
the perfusion can be associated to the study of glycolytic metabolism 
through the 18F-dexoyglucose (FDG) within the context of seeking for 
myocardial viability or to the study of the innervation in the prognostic 
evaluation of cardiac failure [15]. 

In the evaluation of the ventricular function, 64.9% of the 
cardiologists have estimated that the cardiac echography was more 
satisfying than MUGA scan. This result, even if it is questionable, shows 
an unawareness of the real interest of the MUGA scan that, because of 
its easiness in acquisition and its high reproducibility, stays actually 
one of the reference methods in accessing the left ventricular ejection 
fraction (LVEF), permitting to underline its feeble variations [16,17].

The pulmonary embolism is an emergency frequently took in 
charge by cardiologists. The scintigraphic imaging represented by 
the pulmonary perfusion scintigraphy is the non-invasive reference-
exam for the diagnosis of pulmonary embolism with a great sensitivity 
in front of a thoracic pain with normal thoracic radiography. A 
normal pulmonary perfusion scintigraphy eliminates with certitude 
the diagnosis of pulmonary embolism in this case. Unfortunately, 
about 4/5 of the cardiologists of our sample would ask for a thoracic 
angioscan against only a little more than 1/10 for pulmonary perfusion 
scintigraphy in such a clinical situation. This result is a bit regrettable 
especially if we consider that except the diagnosis performance of the 
pulmonary perfusion scintigraphy, it is less irradiant than the thoracic 
angioscan that delivers an average dose of 15mSv against 1mSv for the 
pulmonary perfusion scintigraphy [18].

Conclusion 
Cross-sectional study on the place of scintigraphic imaging in 

French-speaking black African cardiological practice, it has permitted 
us to realize that nuclear cardiology exams are weakly prescribed. 
Perfusion scintigraphy was the more regularly scintigraphic imaging 
prescribed. The feeble prescription of scintigraphic exams linked to 
the penury of nuclear medicine department by the majority of the 
cardiologists is also accentuated by the lack of interest of cardiologists 
for scintigraphic imaging comparatively to the other techniques 
of medical imaging in the care of their patients. A sensitization of 
cardiologists on the diagnostic and prognostic real interest of nuclear 
cardiology exams in cardiovascular pathologies exploration seems 
necessary so that scintigraphic imaging occupies its special place beside 

the other techniques of medical imaging in French-speaking black 
African cardiological practice.
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