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ABSTRACT

Background: The purpose of this study is to assess the place given to pulmonary scintigraphy in the exploration of pulmonary
embolism (PE) by cardiologists in French-speaking sub-Saharan Africa.

Methods: The cross-sectional study, carried out from 1 Feb to 30 May 2017 and included 103 cardiologists working in French-
speaking sub-Saharan African countries. Their accessibility, knowledge, and attitudes regarding the use of lung scintigraphy in the
exploration of PE were analyzed.

Results: The sample consisted of 103 cardiologists of various nationalities practicing mainly in West Africa (85.4%) and 36.9% of
whom had completed a clinical internship in Europe. A nuclear medicine service existed in their country, city, and practice hospital
in 56.3%, 48.5%, and 15.5% of cases, respectively. A large majority of cardiologists had never ordered for a pulmonary scintigraphy
(79.6%), 15.5% ordered it rarely, and 4.9% often. With equal accessibility, 86.4% would choose Computed tomography (CT)
pulmonary angiography as the examination of choice in managing suspected cases of PE, compared to 11.7% for pulmonary
scintigraphy. To rule out PE in case of chest pain with normal chest X-ray, only 16.5% would request for a pulmonary scintigraphy,
against 80.6% for a CT angiography. However, 61.2% preferred a pulmonary scintigraphy to a CT pulmonary angiography (32%) to
diagnose PE in a pregnant woman. More than half (56.3%) said they were unable to recognize a typical scintigraphic image of PE
and 28.2% believed that pulmonary scintigraphy was more irradiating than CT pulmonary angiography. Overall, the differences in
perception were not statistically significant depending on their country of practice, their professional experience, the completion

of a previous internship in Europe.

Conclusion: The place given to pulmonary scintigraphy in the exploration of PE by cardiologists in sub-Saharan Africa is not very
satisfactory. It is, therefore, necessary to sensitize clinicians to its diagnostic and prognostic value.
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Introduction

Pulmonary Embolism (PE) occurs when the trunk of
the pulmonary artery or one of its branches is partially
or totally obliterated suddenly by a circulating foreign
substance, most often a blood clot [1]. It is a frequent,
life-threatening, multifactorial pathology, and constitutes
amedical emergency [2], which is generally treated by car-
diologists. In the absence of pathognomonic clinical sign,
the diagnostic approach is based on the evaluation of the
clinical probability associated with performing additional
tests and imaging [3]. Scintigraphy stands out among
the various means of imaging, particularly pulmonary
scintigraphy. Scintigraphic imaging regroups diagnostic
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imaging techniques based on the use of unsealed radio-
active sources in vivo. It comes under a medical specialty
called Nuclear Medicine. Diagnosis, prognosis and ther-
apeutic monitoring of a large number of pathologies are
main fields of action of nuclear medicine. Two main types
of examinations are used in nuclear medicine: scintigra-
phies (or Single Photon Emission Computed Tomography)
and Positron Emission Tomography [4]. The diagnosis of
PE by pulmonary ventilation-perfusion scintigraphy was
first described in 1964 [5].

In African countries, Nuclear Medicine is under-
developed. Only some rare studies have addressed the


https://orcid.org/0000-0002-4343-2642
https://orcid.org/0000-0002-4343-2642
https://orcid.org/0000-0003-2457-2284
https://orcid.org/0000-0003-2457-2284
mailto:landry05@gmail.com
https://doi.org/10.24911/PJNMed.175-1587355781

Adambounou et al. Pak J N Med. 2021;11(1):22-28.

utilization of pulmonary scintigraphy in the exploration
of PE by cardiologists, particularly in French-speaking
sub-Saharan Africa [6]. Regarding this fact, we undertook
this work with the general objective of assessing the place
of scintigraphic imaging in the exploration of PE by cardi-
ologists in French-speaking sub-Saharan Africa.

Methods

The cross-sectional study conducted from 1 Feb to 30
May 2017, it included 103 graduate cardiologists working
in public or private hospitals in French-speaking sub-Sa-
haran Africa (regardless of their nationality), who were
willing to complete the survey form. Cardiologists from
French-speaking sub-Saharan Africa, practicing in Europe
or in a non-French-speaking sub-Saharan African coun-
try were not included in this work. The need for ethics
approval was waived by a Bioethics Committee for Health
Research of the Health Ministry of our country.

The parameters analyzed were:

* Identity of the cardiologists (nationality, country
of practice, practicing hospital, country of training
in general medicine and medical specialization,
internship in Europe, professional experience);

*  Accessibility and frequency of order for pulmo-
nary scintigraphies by cardiologists in French-
speaking sub-Saharan Africa

* Interest shown to pulmonary scintigraphy exami-
nations in the exploration of PE by cardiologists in
French-speaking sub-Saharan Africa.

These parameters were used in the development of the
survey sheet, which mainly consisted of multiple-choice
questions.

The data were analyzed and processed with the sta-
tistical software “Sphinx 5.3.1”. Quantitative data was
processed with Microsoft Word 2013 and graphs were
performed with Microsoft Excel 2013. Results were tested
by Chi-Square test. p-value < 0.05 was considered to be
significant.

Results
General characteristics of cardiologists

Our sample consisted of 103 cardiologists from various
nationalities practicing in 9 different countries of French-
speaking sub-Saharan Africa, mainly West Africa (85.4%).
The most represented nationality was Senegalese, fol-
lowed by Togolese and Bukinabe (Table 1).

Eighty-five cardiologists (82.5%) worked in a public
hospital and the rest (17.5%) were private. They were 38
doctors (36.9%) to have completed a cardiology clinical
internship in Europe. Their professional experience was
less than 5 years in 55.3% of cases, between 5 and 10
years in 32.1% of cases and more than 10 years in 12.6%
of cases.
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Table 1. Distribution of cardiologists according to their nationality
and their country of practice.

Nationality Country of practice
Number % Number %
Beninese 11 10.7 1 10.7
Burkinabe 16 15.5 16 15.5
Ivorian 5.8 12 1.7
Malian 78 78
Nigerian 78 8.7
Senegalese 20 194 21 204
Chadian 2 1.9 1 1.0
Togolese 19 18.4 18 175
Cameroonian 12 1.7 7 6.8
Congolese 1 1.0 0 0.0
Total 103 100.0 103 100.0
p = 0.0001.

Accessibility and frequency of ordering for
pulmonary scintigraphies by cardiologists in
French-speaking sub-Saharan Africa

Majority of cardiologists had a nuclear medicine depart-
ment in their country of practice, 48.5% had it in their
city of practice and only 15.5% in their practicing health
facility (Table 2). The majority of cardiologists had never
ordered for a pulmonary scintigraphy (79.6%), 15.5%
ordered it rarely, and 4.9% often. Those who ordered
it often were cardiologists who had a nuclear medicine
department in their country of practice with a statistically
significant difference (Table 3).

Interest of nuclear cardiology in the exploration of
PEs according to cardiologists

With equal accessibility, 89 cardiologists (86.4%), would
order a computed tomography (CT) pulmonary angiogra-
phy as the examination of choice in managing suspected
cases of PE against only 12 (11.7%) for pulmonary scintig-
raphy and 2 (1.9%) for thoracic angiography. Cardiologists
who had nuclear medicine department in their country of
practice opted more for a pulmonary scintigraphy with a
statistically significant difference (Table 4).

In the case of a patient with a normal chest X-ray, the
CT pulmonary angiography was the preferred examina-
tion to rule out PE (n = 83; 80.6%) followed by pulmonary
scintigraphy (n = 17; 16.5%) and pulmonary angiog-
raphy (n = 3; 2.9%). The differences observed between
the attitude of cardiologists were statistically significant
according to professional experience and the existence of
a nuclear medicine service in their countries of practice
(Table 5).

Sixty- three cardiologists (61.2%) considered that the
scintigraphy was the examination of choice in the diag-
nosis of PE in pregnant women compared to 33 (32%) for
CT angiography and 7 (6.8%) for pulmonary angiography.
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Table 2. Distribution of cardiologists according to the availability of a nuclear medicine service in their country,

city and hospital.

Country of practice

Number

%

City of practice

Number

%

Hospital of practice

Number

%

Presence of NMD? 58 56.3 50 86.2 16 27.6
No NMD 45 43.7 8 13.8 42 72.4
Total 103 100.0 58 100.0 58 100.0

aNMD, Nuclear medicine department.

p =0.010.

Table 3. Distribution of the frequency of ordering of pulmonary scintigraphy examinations according to profes-
sional experience, clinical internship in Europe and the existence of a nuclear medicine service in the country

of practice of cardiologists.

Never Seldom Often
Number % Number % Number % P

Professional experience in cardiology
Less than 5 years (n = 57) 47 82.4 141 3.5
5-10 years (n = 33) 24 727 18.2 9.1 0215
More than 10 years (n = 13) 1 84.6 15.4 0.0
Clinical internship in Europe
Yes (n = 38) 27 711 10 26.3 2.6 0.199
No (n = 65) 55 84.6 6 9.2 4 6.2
Nuclear medicine department in country of practice
Yes (n = 58) 43 741 11 19.0 4 6.9 0.046
No (n = 45) 39 86.7 5 11.1 2.2

Table 4. First-choice examination to be performed in suspected case of pulmonary embolism depending on
professional experience, clinical internship in Europe and the existence of a nuclear medicine department in

the country of practice of cardiologists.

CT pulmonary
angiography

Number %

Pulmonary scin-

Number %

tigraphy Thoracic angiography

Number % P

Professional experience in cardiology

Less than 5 years (n = 57) 49 86.0 10.5 3.5 0134
5-10 years (n = 33) 30 91.0 9.0 0 0

More than 10 years (n = 13) 10 77.0 23.0

Clinical internship in Europe

Yes (n = 38) 30 79.0 21.0 0.0 0.144
No (n = 65) 59 90.8 6.2 3.0

Nuclear medicine department in country of practice

Yes (n = 58) 51 88.0 121 0.0 0.032
No (n = 45) 38 84.4 11.1 4.4

Cardiologists who had completed a hospital internship in
Europe opted more for a pulmonary scintigraphy with a
statistically significant difference (Table 6).

Twenty-nine (28.2%) of the cardiologists believed that
pulmonary scintigraphy was more irradiating than a CT pul-
monary angiography. This perception had no statistically sig-
nificant link with professional experience, the completion of
an internship in Europe and the existence of a nuclear medi-
cine service in their country of practice (Table 7).

More than half of cardiologists (n = 58; 56.3%) felt
that they were not able to recognize a typical scintigraphic
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image of PE. Cardiologists with a nuclear medicine
department in their country of practice were those who
considered themselves the most capable of recognizing a
typical scintigraphic image of PE, with a statistically sig-
nificant difference (Table 8).

Discussion

Our sample consisted of 103 cardiologists from vari-
ous nationalities practicing in nine different countries in
French-speaking sub-Saharan Africa, mainly West Africa
(85.4%). This sample, although not including all the
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Table 5. First-choice examination to be performed in case of a normal chest x-ray to rule out PE based on
professional experience, clinical internship in Europe and the existence of a nuclear medicine department in
the country of practice of the cardiologists.

i':}gp;:;:;:;v sZ?rllltril:rr;:rg’y Thoracic angiography

Number % Number % Number % P
Professional experience in cardiology
Less than 5 years (n = 57) 46 80.7 9 15.8 2 3.5
5-10 years (n = 33) 27 81.9 6 18.1 0 0.0 0.006
More than 10 years (n = 13) 10 77.0 2 15.3 1 77
Clinical internship in Europe
Yes (n = 38) 30 79.0 8 21.0 0 0.0 0.094
No (n = 65) 53 815 9 13.9 3 4.6
Nuclear medicine department in country of practice
Yes (n = 58) 48 82.7 9 15.5 1 1.8 0.006
No (n = 45) 35 778 8 17.7 2 4.5

Table 6. First-choice examination to be performed for the diagnosis of pulmonary embolism in a pregnant
woman according to professional experience, clinical internship in Europe and the existence of a nuclear
medicine department in the country of practice of cardiologists.

iLgpiuc:;:;z;y sz:::‘;::;;wy Thoracic angiography

Number % Number % Number % p
Professional experience in cardiology
Less than 5 years (n = 57) 13 22.8 37 64.9 7 12.3
5-10 years (n = 33) 14 42.4 19 57.6 0 0.0 0.264
More than 10 years (n =
13) 6 46.2 7 53.8 0 0.0
Clinical internship in Europe
Yes (n = 38) 12 31.6 25 65.8 1 2.6 0.007
No (n = 65) 21 32.3 38 58.5 6 9.2
Nuclear medicine department in country of practice
Yes (n = 58) 22 379 33 56.9 3 5.2 0.263
No (n = 45) 1 24.4 30 66.7 4 8.9

Table 7. Distribution of cardiologists based the choice of the most irradiating examination according to
professional experience, clinical internship in Europe and the existence of a nuclear medicine department in
their country of practice.

Pulmonary scintigraphy CT pulmonary angiography
Number % Number % p
Professional experience in cardiology
Less than 5 years (n = 57) 15 26.3 42 73.7 5361
5-10 years (n = 33) 9 273 24 72.7
More than 10 years (n = 13) 5 38.5 8 615
Clinical internship in Europe
Yes (n = 38) 12 31.6 26 68.4 0.265
No (n = 65) 17 26.2 48 73.8
Nuclear medicine department in country of practice
Yes (n = 58) 18 31.0 40 69.0 0.182
No (n = 45) 11 24.4 34 75.6
countries of French-speaking sub-Saharan Africa, is cardiologists since it includes the majority of these coun-
representative of French-speaking sub-Saharan African tries with French as the only official language.
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Table 8. Ability to recognize typical pulmonary embolism images on scintigraphic imaging by car-
diologists according to professional experience, clinical internship in Europe and the existence of a
nuclear medicine department in the cardiologists' country of practice.

Able Not able

Number % Number % P
Professional experience in cardiology
Less than 5 years (n = 57) 24 421 33 579
5-10 years (n = 33) 13 394 20 60.6 0-338
More than 10 years (n = 13) 8 61.5 5 38.5
Clinical internship in Europe
Yes (n = 38) 17 44.7 21 55.3 0.389
No (n = 65) 28 431 37 56.9
Nuclear medicine department in country of practice
Yes (n = 58) 31 53.4 27 46.6 <0.001
No (n = 45) 14 31.1 31 68.9

In our study, Senegal was the first country of origin
and practice for the cardiologists. This situation can be
explained by the fact that Senegal, one of the great coun-
tries in Africa, is home to the oldest faculty of medicine in
French-speaking West Africa and one of the most devel-
oped in French-speaking Africa in terms of specialized
medical training. Our work reveals a low frequency of
ordering of pulmonary scintigraphy, with a large major-
ity of cardiologists having never ordered it. This situation
is somewhat regrettable when we know that PE is a fre-
quent and life-threatening pathology, and that pulmonary
scintigraphy plays an important role in its management
[2,7.8].

With equal accessibility, the vast majority of cardiol-
ogists (86.4%) in our study would choose CT angiogra-
phy in a suspected case of PE compared to only 11.7%
for pulmonary scintigraphy. This result is highly debat-
able and can be interpreted as the expression of insuffi-
cient knowledge of the cardiologists of this study on the
importance of pulmonary scintigraphy in the diagnostic
strategies of PE [3]. In fact, the diagnosis of PE is not
based on a single examination, but on the application of
diagnostic strategies or algorithms associating different
explorations in a sequential manner [3]. The currently val-
idated strategies either use pulmonary CT angiography,
lung planar ventilation-perfusion scintigraphy or pulmo-
nary ventilation-perfusion tomoscintigraphy as corner-
stone. Several diagnostic algorithms using scintigraphy as
cornerstone have thus been developed [9-11]. The safety
of a strategy using planar ventilation-perfusion scintig-
raphy or better tomoscintigraphy to rule out PE is now
clearly established. They may also have the advantage
of not over diagnosing PE compared to strategies using
CT pulmonary angiography [10,12]. They also have the
advantage of not requiring an injection of iodinated con-
trast agents and therefore of being able to be performed
in almost all patients. Pulmonary scintigraphy also shows
favorable dosimetry. The effective dose of a pulmonary
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scintigraphy performed with a radiolabeled macroag-
gregated albumin corresponds to approximately 30% of
the dose received with a pulmonary CT angiography and
only 3% of the dose in the mammary gland [13]. These
dosimetric considerations mean that scintigraphy is prob-
ably more suitable for follow-up, given the frequency of
suspected recurrence in a patient having presented a first
thromboembolic event [14].

In the presence of chest pain with normal chest X-ray,
normal pulmonary scintigraphy rules out a PE at almost
100% [15-17]. The preference of CT pulmonary angiog-
raphy to pulmonary scintigraphy by the vast majority of
cardiologists in our study in managing cases of chest pain
in a patient with a normal chest X-ray to rule out PE is
therefore regrettable. This reflects their ignorance of the
very high negative predictive value of pulmonary scintig-
raphy to rule out PE in a patient with a normal chest X-ray.
Normal chest X-ray increases the specificity of pulmonary
scintigraphy as it excludes other diagnoses (pneumonia,
pneumothorax, and pulmonary edema) [18] which may be
confused with PE on a pulmonary scintigraphy.

PE is common during pregnancy and postpartum and
is one of the leading causes of maternal mortality [5,19].
In fact, the risk of thromboembolic disease is four to five
times greater during pregnancy, due to the physiological
changes occurring during pregnancy [20]. Faced with the
poor symptomatology of PE, it is difficult to differenti-
ate between the usual so-called “normal” signs related to
pregnancy and signs of PE. As the clinical signs and labs
are limiting, the choice of adequate imaging for diagno-
sis is essential, especially since these examinations are
not without any harm for both fetus and mother. Several
algorithms were thus proposed on the choice between pul-
monary scintigraphy and CT pulmonary angiography. It
is a fact that recommendations reported in the literature
regarding the imaging technique to be used as first intention
between scintigraphy and CT angiography [21] are some-
times controversial. However, it is more judicious to prefer
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pulmonary scintigraphy to CT angiography in the diagno-
sis of PE in pregnant women. Actually, the hyperdynamic
state and hemodilution as well as the dilution of the contrast
agent by unopacified venous blood from the inferior vena
cava [22] in pregnant women, are weak points to CT angi-
ography. The poor opacification of the pulmonary arteries,
more frequent in pregnant women, is the cause of inconclu-
sive examinations (estimated between 27.5% and 35.7%)
[23,24]. In addition, the use of iodinated contrast agent
may cause depression of thyroid function in the fetus [25];
hence, the recommendation to monitor thyroid function in
the newborn, during the first week of life, if a CT angiogra-
phy has been performed during pregnancy [25].

In addition, the weak point of pulmonary scintigraphy
in the general population, namely, the high proportion
of inconclusive examinations classified with an interme-
diate probability (26.5%), is lower in pregnant women
(19%) [26] probably because of the young age of preg-
nant patients. In the light of the above, we can say that
the attitude of the majority of French-speaking African
cardiologists to favor scintigraphy to CT angiography in
the exploration of PE in pregnant women is encouraging.
In our study, cardiologists who had completed a hospital
internship in Europe opted more for a pulmonary scintig-
raphy in the diagnosis of PE in pregnant women with a
statistically significant difference. This result shows that
internships in Europe have a positive influence on cardi-
ologists’ perception of the important role of stratigraphic
imaging in the exploration of PE. Indeed, nuclear med-
icine is more developed and more accessible in Europe
than in African countries.

In addition to its diagnostic performance, pulmonary
scintigraphy is less irradiating than CT angiography as we
mentioned above and it is comforting to note that 71.8%
of the cardiologists in our study knew this. In fact, the
CT pulmonary angiography delivers an average dose of
15mSv compared to ImSv for pulmonary scintigraphy
[27]. The low dose of irradiation of the pulmonary scintig-
raphy compared to the CT angiography is one more reason
to order it as first-line in pregnant women in the diagnosis
of PE. Authors such as Sellem et al. [20] also recommend
this in their study on the diagnosis of PE in 116 pregnant
women in Tunisia.

Nuclear medicine is a specialty that is less known and
not much accessible in French-speaking sub-Saharan
Africa, where many doctors, like in Togo, have never seen
performed a scintigraphic examination [28]. Hence it is
not much surprising to find that in our study the majority
of cardiologists, especially those who had not a nuclear
medicine department in their country of practice, were
unable to recognize a typical image of PE. It is there-
fore up to nuclear physicians in French-speaking African
countries to educate clinicians on the real diagnostic and
prognostic interest of nuclear medicine examinations in
the exploration of cardiovascular pathologies such as PE.
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By doing so, scintigraphic imaging can occupy the essen-
tial place which it holds alongside other medical imaging
techniques in French-speaking sub-Saharan Africa.

Conclusion

The medical management of PE is based on diagnostic
strategies that revolve around medical imaging, among
which, scintigraphic imaging occupies an important place.
This study enabled us to realize that the place given to
pulmonary scintigraphy in the management of PE by
cardiologists in French-speaking sub-Saharan Africa is
unsatisfactory. Raising awareness among cardiologists
in particular and clinicians in general of the real diagnos-
tic and prognostic interest of pulmonary scintigraphy is,
therefore, necessary for scintigraphic imaging to occupy
the genuine place it deserves alongside other imaging
techniques in French-speaking sub-Saharan Africa.
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