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Roland Hustinx, M.D., Ph.D.
Service de Médecine nucléaire,

CHU Liège, Belgique

LE DIAGNOSTIC 
DE L’EMBOLIE PULMONAIRE

L’embolie pulmonaire est une pathologie fréquente,
avec environ 100 000 cas par an en France, et

600 000 aux Etats-Unis. La mortalité en l’absence de
traitement peut atteindre 30 %. Les thérapeutiques sont
en fait très efficaces, et la majorité des décès sont liés à
une absence de diagnostic, donc de traitement, plutôt
qu’à un échec du traitement. Il est donc capital d’assurer
un diagnostic rapide et fiable. L’embolie pulmonaire se
définit comme la migration, totale ou partielle, d’un
caillot dans le réseau artériel pulmonaire, causant ainsi
un défaut de perfusion du poumon en aval de
l’obstruction. Dans la majorité des cas, ce caillot trouve
son origine dans le réseau veineux se drainant dans la
veine cave inférieure, soit des veines profondes des
membres inférieurs ou du bassin. Dans la moitié des cas,
la source de l’embolie n’est pas identifiée. Il existe une
corrélation entre la localisation de la thrombose veineuse
profonde et la fréquence de survenue de l’embolie
pulmonaire: plus la veine thrombosée est proximale
(proche de la veine cave inférieure), plus les embolies sont
fréquentes et sévères. En fait, thrombose veineuse
profonde et embolie pulmonaire relève d’une entité
unique, la maladie thromboembolique veineuse, avec des
facteurs de risques bien identifiés, qu’ils soient génétiques
ou acquis.

Lorsqu’on envisage les méthodes diagnostiques de
l’embolie pulmonaire, il convient de distinguer deux
situations particulières : La première est l’embolie
pulmonaire massive, dans laquelle les répercussions
hémodynamiques dominent le tableau clinique (état de
choc) et qui constitue une urgence absolue. La seconde
est la maladie thromboembolique chronique, dans
laquelle se développent une hypertension artérielle
pulmonaire et une insuffisance cardiaque. Dans les deux
cas, les stratégies de mise au point sont spécifiques et
nous n’envisagerons ici que la stratégie diagnostique de
l’embolie pulmonaire aiguë, sans répercussions
hémodynamique majeures.

La première étape du diagnostic repose avant tout sur
l’évaluation clinique. Le plus souvent, les signes et
symptômes présentés par le patient sont non spécifiques
et ne permettent pas le diagnostic formel. Néanmoins,
lorsque le clinicien, sur base d’une anamnèse
systématique et d’un examen physique complet, associe
la présence (ou l’absence) de certains signes, symptômes
et facteurs de risque, il aboutit à une évaluation
quantifiée de la probabilité clinique de présence de la
maladie. Par exemple le score de Genève attribue un

point pour chacun des éléments suivants: antécédents
d’embolie ou de thrombose veineuse profonde,
fréquence cardiaque comprise entre 75 et 94 bpm (2
points lorsque la fréquence atteint 95 bpm), chirurgie ou
fracture dans le mois écoulé, hémoptysies (expectorations
sanglantes), cancer, douleur dans une jambe, douleur à
la palpation du mollet, âge supérieur à 65 ans. Un total
de 0-1 indique une faible probabilité, 2-4 une probabilité
intermédiaire, et au-delà de 4 une probabilité élevée. On
regroupe souvent les scores 0-2 en « embolie peu
probable » et 3 et plus en « embolie probable ». Ce score
de probabilité va guider la stratégie d’exploration, le choix
des examens et l’interprétation de leurs résultats. Les
examens complémentaires à la disposition du clinicien
sont essentiellement au nombre de trois: Le dosage des
D-dimères dans le sang, l’angioscanner pulmonaire, et la
scintigraphie pulmonaire.

Les D-Dimères
Ils résultent de la dégradation des produits de la fibrine,
et témoignent avec une grande sensibilité de la présence
d’un processus thrombotique. Le test est limité par une
faible spécificité: les D-Dimères peuvent en effet être
fortement accrus dans un grand nombre de pathologies
autres que l’embolie pulmonaire. Citons la thrombose
artérielle, le cancer, les traumatismes, les infections etc.
Par conséquent, le test est très utile lorsqu’il est négatif,
permettant d’exclure l’embolie pulmonaire dans les
scores de probabilité clinique faible ou intermédiaires. Il
est pas recommandé chez les patients hospitalisés, ou
lorsque la probabilité clinique d’embolie pulmonaire est
élevée.
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You have been a member of the nuclear
medicine community for a long time and you
have been at the helm of the WFNMB for
three years. For those who are not familiar
with the WFNMB, can you succinctly describe
its role for the field of nuclear medicine?

The World Federation of Nuclear Medicine and
Biology (WFNMB) is the peak nuclear medicine
organisation globally, and has a primary role to
progress and promote nuclear medicine throughout
the world. It was established in 1970, and its
membership consists of countries that have nuclear
medicine societies throughout the world, with
representatives participating in forums at major
nuclear medicine conferences, and contributing to
projects aimed at enhancing nuclear medicine
practice.

In recent years, the WFNMB has undertaken a series
of projects to enhance nuclear medicine practice,
particularly in developing countries, and to engage
with major international organisations (e.g. IAEA,
WHO) in advocacy for nuclear medicine in human
health. Current projects of the WFNMB include a
global evaluation of access and availability of
radiopharmaceuticals (in conjunction with SNMMI),
aimed at identifying roadblocks to use of diagnostic
and therapeutic radiopharmaceuticals and strategies
to improve access; developing guidelines for
minimum standards for training of nuclear medicine
specialists (in conjunction with IAEA, and all major
international nuclear medicine societies); developing
a database of evidence based assessments for
nuclear medicine procedures, to assist countries with
regulatory and funding approvals of new diagnostic
and therapeutic studies; and developing strategies to
promote young leaders in Nuclear Medicine from
developed and developing countries.

The WFNMB also runs quadrennial congresses, which
brings together clinicians and scientists from around
the world to engage in educational programs,
enhance interactions, and provide a forum for
promotion of nuclear medicine activities. It aims to
provide both informative and cutting-edge lectures
on nuclear medicine topics, and provide a vision of
future trends in the field. The next Congress will be
held in Melbourne, Australia from April 20-24, 2018
(www.wfnmb.com).

What are the most dramatic changes that you
have seen in the field of nuclear medicine over
the last 10 years?

I believe that over the last 10 years there have been
a series of major technological and innovative
changes in diagnostic and therapeutic nuclear
medicine that have dramatically impacted on our
field. One of the most important changes has been
the expansion of PET/CT in both developed and
developing countries, primarily in oncology, but also
in other clinical indications (e.g. neurology). This has
been largely through the acceptance in the broader
medical community of the evidence for FDG PET in
cancer patients, and concerted efforts to establish
evidence based guidelines that incorporate FDG PET
in patient management. In developing countries, the

Interview with: 
Dr. Andrew Scott
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A decade ago you moved from Texas to Colorado
to transform the Radiology Department of the
University of Colorado to a Premiere State-of-the-
Art Medical Imaging Department. Can you tell us
about your views of what a Medical Imaging
Department should look in the years to come?

The Imaging Department of the future will change
dramatically. The television series “Star Trek” told
us our future. Technology, big data and artificial
intelligence will play an ever increasing role in
imaging and healthcare. The detection, diagnosis
and management decisions of patients will evolve
into an analysis of a bodily fluid and/or a scan of
some type that will be put into context by big data
and artificial intelligence. Patients will rely
increasingly on personal devices and apps as the
interface to address their healthcare needs. To
ensure radiology's future role in healthcare we
must immediately embrace big data and artificial
intelligence and the role that they will play in image
analysis. We must become leaders in the digital
world of healthcare.

For multiple reasons, the consulting ability of
radiologists and nuclear medicine professionals
has decreased significantly over the past two
decades. In the era of personalized medicine how
to we make sure that they are an intimate part of
the patient care management continuum?

Radiology and Nuclear Medicine must undergo a
significant metamorphosis in the way we provide
healthcare. We must adopt the concept of added
value in the healthcare delivery system by providing
high level interactive contemporary care. Rendering
reports in an RVU driven model while being
invisible to our healthcare colleagues and patients
does not bode well for our profession. We are
beneficiaries and victims of the digital revolution.
PACS has made imaging studies immediately
accessible to us and everyone else. This benefit of
access has come at a price, our healthcare
colleagues no longer have to come to the
Department to see imaging studies.  While the
decrease in interruptions and ready access to
imaging studies has improved our efficiency we
have become silent, faceless providers. This has
diminished the visibility of our impact on patient
care. We are out of sight and mind. This is a

perilous position because as unknown providers we
can be viewed as unessential and easily replaced.
Fortunately, we can change this if we choose to do
so. The solution is the same one that hurt us, the
digital world. Digital technology exists that can
allow us to provide “just-in-time” virtual
consultations. Through linked PACS, EHRs, and
SKYPE-like electronic communication we can be
anywhere when needed; we can be "in the room”
as healthcare decisions are being formulated and
care delivered. Envision this scenario: a healthcare
provider in an examination room with a patient
who has had an imaging study says to the patient
“Let’s ask our imaging physician to review your
study results with us.” Using the computer
workstation in the room, he or she requests an

34

Interview with: 
Dr. Gerald Dodd
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El tromboembolismo pulmonar (TEP) es una
enfermedad importante, tratable, causada por la

migración de un trombo hacia la circulación
pulmonar, frecuentemente de la circulación venosa
de los miembros inferiores.  Si esta condición no se
trata, puede llevar a la muerte o hacia la hipertensión
pulmonar tromboembólica crónica.  Un diagnóstico
oportuno y certero permite instaurar el tratamiento
adecuado y evitar las complicaciones de la
enfermedad si ésta no se trata a tiempo.

Se estima que esta enfermedad ocurre en 1 de cada
1.000 personas por año.  Se encuentra en un 18%
de las autopsias.  Es raro en personas menores de 15
años (menos de 5 por 100.000) e incrementa
dramáticamente por encima de los 60 años.  Ocurre
de forma similar en hombres y mujeres.

Factores de riesgo: factores heredados o adquiridos
(neoplasias, inmovilización, cirugías, los más
importantes.  También puede ocurrir en vuelos de
larga distancia, aún en personas sanas.

La mayoría de los trombos se origina en las venas de
las pantorrillas, los cuales hasta en un 13% migran
hacia venas proximales.  Se desarrolla TEP hasta en
un 44% de los pacientes que tienen trombosis
venosa profunda (TVP) proximal.  Hasta un 40% de
estos pacientes pueden tener un TEP de forma
asintomática.  La TVP y el TEP son manifestaciones
diferentes de una misma enfermedad, llamada
tromboembolismo venoso.

La tasa de mortalidad a los 3 meses de ocurrido el
evento de TEP es del 15%.  Los siguientes factores
se asocian con una mayor mortalidad: pacientes con
hipotensiónarterial, falla cardíaca congestiva, cáncer,
enfermedad pulmonar obstructiva crónica (EPOC) y
pacientes mayores de 70 años.

CUADRO CLÍNICO

Las manifestaciones clínicas son variables, desde
pacientes asintomáticos hasta aquellos que
presentan muerte súbita.  La mayoría de los
pacientes se presentan con disnea inexplicable, dolor
precordial (central o pleurítico), tos, hemoptisis,
taquicardia, taquipnea, cianosis, fiebre, hipotensión,

falla cardíaca derecha, hipertensión pulmonar,
edema de miembros superiores o síncope.  Sin
embargo, estos síntomas no son exclusivos de esta
enfermedad, ya que también pueden presentarse en
pacientes sin TEP.

Los síntomas pueden aparecer de forma abrupta o
insidiosa en varios días o semanas.

No se puede confirmar el TEP solo con la
presentación clínica.  Se requiere de otros estudios
de laboratorio y de imágenes para ello.

DIAGNÓSTICO

Si bien el cuadro clínico y los factores predisponentes
tienen gran utilidad en el diagnóstico, cerca de un
50% de los pacientes que se presentan con un
primer episodio de TEP no tienen factores de riesgo.  

El dímero D (producto de la descomposición de las
uniones del trombo de fibrina tiene una alta
sensibilidad (alrededor del 95%) con una baja
especificidad (del 40%), ya que está presente en
otras patologías como infarto agudo del miocardio,
inflamación, cáncer activo y embarazo.  Su
especificidad desciende con la edad, llegando a ser
de tan solo un 10% en ancianos.

El electrocardiograma puede orientar con estos
signos indirectos de sobrecarga ventricular: el signo
de S1Q3T3, Bloqueo de rama derecha del Haz de
His, desviación del eje a la derecha y en algunos
casos una P pulmonar.  

Los rayos X de tórax pueden mostrar atelectasias,
elevación del hemidiafragma, cardiomegalia, infarto
pulmonar y signo de Westermark (opacidad
vascular), que si bien pueden orientar hacia el
diagnóstico, no son patognomónicos de TEP.  

Juan Luis Londono, M.D.
Médico y Cirujano Universidad Pontificia Bolivariana, Medellín, Colombia

Médico Nuclear Universidad de Buenos Aires, Argentina
Jefe servicio de Medicina Nuclear, San Vicente Fundación, 

Hospital Universitario, Medellín, Colombia
Presidente electo, Asociación Colombiana de Medicina Nuclear 2017 - 2019

MEDICINA NUCLEAR
EN TROMBOEMBOLISMO PULMONAR
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Los estudios imaginológicos son:

1. Angiografía pulmonar
2. Angiotomografía
3. Gamagrafía de Ventilación y Perfusión Pulmonar
4. Angiografía pulmonar con Resonacia Magnética
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You have been a member of the NM community for a long
time and are now the President of the AOFNMB. For those
who are not familiar with the AOFNMB, can you describe
succinctly its role in the field of nuclear medicine.

AOFNMB was launched in 1969 with the support of 74
member states from Oceania, West Asia, Central Asia,
South Asia, South East Asia, and North East Asia to
promote nuclear medicine practice in these regions. Over
the past 25 years, nuclear medicine practice has
exploded in Asia and there is a constant and ever
increasing demand for education and expertise.
Competent, well trained and properly qualified human
resources are vital to further develop and continue to
provide quality, efficient and safe nuclear medicine
services to patients. Dedicated, harmonized and
sustainable educational tools and training in nuclear
medicine sciences are at the heart of the mission of the
AOFNMB is such a platform to promote nuclear
medicine practice in the region. Through a biennal
international scientific meeting, The Asia Oceania Journal
of Nuclear Medicine and Biology, the official Journal of
AOFNMB, The Asia Oceania Research Initiative Network
and a close partnership with the nuclear medicine
industry, the AOFNMB is developing, supporting and
promoting NM research and practice in the region. 

What are the most dramatic changes that you have seen
in the field of nuclear medicine over the past 10 years?

When I started my PET research fellowship in 1981 at
the Hammersmith Hospital, inLondon, UK, nobody could
have predicted that 18F-FDG PET would be the daily
imaging work horse of diagnostic oncology. In my mind,
over the past decade, hybrid imaging and radionuclide
therapy with radionuclide have revolutionized and
challenged the field of nuclear medicine. By providing
anatomic correlates to the metabolic, phenotypic and
genotypic information provided by nuclear medicine

studies we can now offer our colleagues precise and
accurate information about their patients’ ailments. We
also have the tools to asses the efficacy of their
treatments. The ability to diagnose, localize and treat
early recurrent prostate cancers in their very early stage
with radiolabeled peptides is a very good example of
precision medicine that nuclear medicine can offer. The
need for an in depth knowledge and expertize in
molecular biology, CT, MR and dosimetry constitute the
current major challenges that we have embraced and
are tackling through our various educational initiatives. 

How do you see the field of nuclear medicine evolving
during the next decade?

In house cyclotrons, refined and automated
radiochemistry along with highly sensitive hybrid PET/CT,
SPECT/CT and PET/MR scanners, powerful computing
systems and information technology along with the
continuous unraveling of the molecular landmarks of
diseases will will enable us to develop exquisitely specific
targeting diagnostic and therapeutic agents and to
pinpoint precisely their location in the body. The
availability of both specific and innovative diagnostic
and therapeutic radiopharmaceuticals for the diagnosis
and therapy of diseases (Theranostics), particularly in
oncology will enable us to deliver on the promises of
molecular and precision medicine, particularly in
oncology.

To your opinion, what role do you see the Pangea-
ePatient magazine play for nuclear medicine?

In contrast to medicine, surgery, radiation therapy and
the other main disciplines of medicine, the field of
nuclear medicine is very unique and, in general, not very
well known by patients and referring physicians. We
must play a major role in educating patients and
colleagues about the usefulness and benefits of
diagnostic and therapeutic   nuclear medicine
approaches and services. In Japan, we recently launched
an annual educational and working conference on
Theranostics which gathers patients, nuclear medicine
physicians, referring doctors, industries, the Japan
Radioisotope Association, and regulatory authorities.
Having an educational magazine that uses all possible
21st century digital electronic plateforms like
computers, tablets, smartphones and that is available
24/7 365 days a year at home, at the office and on the
road to educate and share the most recent development
and innovation in nuclear medicine would be a fantastic
asset for the nuclear medicine profession. The Pangea-
ePatient magazine promises to deliver on these premises
and I am delighted to contribute to this issue and serve
on its medical and scientific advisory board.

Interview with: 
Dr. Jun Hatazawa
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