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Abstract

Background: Pulmonary embolism and aortic dissection are two life-threatening cardiovascular emergencies that are dif-

ficult to distinguish clinically, especially when they coexist, constituting atherapeutic dilemma in the absence of a clearly

defined protocol in the literature. We report a similar case diagnosed and successfully managed at the Abidjan Heart In-

stitute.

Case report: This was a 55-year-old patient who presented with infarct-like pain associated with dyspnea, which motivat-

ed his admission to the cardiology emergency room. The diagnosis of acute coronary syndrome without permanent ST-

segment elevation with positive troponin was retained on the basis of the electrical changes and the rise of the myocar-

dial necrosis markers, but without any significant substrate at coronary angiography the day after his admission. The evo-

lution undertreatment marked by the persistence of the symptoms led to the realization of a complementary assessment

in particular echography making suspect a pulmonary embolism, confirmed byangioscanner with in bonus, the coexis-

tence of a dissection of the aorta of type B of Stanford, successfully managed by the thoracic endovascular aortic repair

(TEVAR) on the basis of the refractory pain, leaving free course to the optimal treatment of the pulmonary embolism by

effective anticoagulation

Conclusion: Pulmonary embolism and simultaneous type B aortic dissection remains a diagnostic and therapeutic dilem-

ma whose management has been revolutionized by recent advances in TEVAR that seem to improve hospital mortality.
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Background

Diseases of the heart, aorta, lungs, esophagus, stomach, mediastinum, pleura, and abdominal viscera can all cause chest discom-

fort [1]. Recognition and exclusion of life-threatening etiologies of chest pain such as acute coronary syndrome, acute aortic dis-

section, and pulmonary embolism, based on a thorough analysis of the medical history, with particular emphasis on the onset

and quality of pain and associated symptoms, followed by a detailed physical examination are of paramount importance for ap-

propriate and early management [1]. However, these pathologies can be difficult to distinguish clinically, especially when they

coexist. Stanford type B aortic dissection, which is less frequent than type A [2,3] and pulmonary embolism, although very rare,

can present simultaneously and constitute a real therapeutic dilemma, being pathologies with incompatible treatments. Indeed,

the anticoagulation indicated in case of pulmonary embolism may increase the hemorrhagic risk in case of aortic dissection,

and the harmful therapeutic abstention related to embolism [1,4,5]. We report a similar case diagnosed and successfully man-

aged by  Thoracic  Endovascular  Aortic  Repair  (TEVAR) at  the  Abidjan Heart  Institute.  To our  knowledge,  very  few authors

have previously describedthis exceptional association in the literature [1,4-10].

Case Report

This was a 55-year-old patient whose history included known arterial hypertension for more than 10 years on fixed triple thera-

py, namely perindopril arginine, indapamide, and amlodipine, and knee arthritis on a combination of crystallized colchicine,

tiemonium methylsulfate, and opium.

Figure 1: Sinus tachycardia and negative T waves in the anteroseptal, apical and inferior territories with electrical extension to right ventricle

He was admitted to the emergency department of the Abidjan Heart Institute for investigation of constrictive, retrosternal, pro-

longed chest pain radiating to the left arm, associated with dyspnea. The clinical and paraclinical investigations had revealed :

infarct chest pain, elevated blood pressure figures at 149/107 mmHg, fine crepitus rales at the pulmonary bases, electrocardio-

graphic abnormalities of sinus tachycardia at 115 bpm and negative T waves in the anteroseptal, apical and inferior territories
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with electrical extension to the right ventricle (Figure 1), and radiological abnormalities in particular unwinding of the aortic

knob and blunting of the right costophrenic angle (Figure 2).

Figure 2: Frontal chest radiograph showing unwinding of the aortic button with blunting of the right costophrenic angle.

The biological workup showed an ultrasensitive troponin I level elevated to 94.3 ng/L at first contact (H0), then to 122 ng/L at

the third hour (Normal Value: < 2 ng/L), with creatinine at 15.8 mg/L (Normal Value: 6-14 mg/L), either MDRD clearance at

59.02 mL/min, a hemoglobin level of 16 g/dL (Normal Value: 12-18g/dL), platelets at 161.103 elements/mm3 (Normal Value:

150-400.103) and a spontaneous prothrombin level of 64 % (Normal Value: 65-100 %).The diagnosis of troponin-positive non-

ST-segment elevation acute coronary syndrome (NSTEMI) complicated with Killip stage II and at high ischemic risk was

made. The patient was hospitalized in a cardiac intensive care unit with multiparametric monitoring and drug therapy consist-

ing of bisoprolol, acetylsalicylic acid, Atorvastatin, Ramipril, Enoxaparin sodium, Furosemide and Tramadol. In addition, the

myocardial fraction of creatine kinase (CK-MB) was 17.7 IU/L (Normal Value: 25 < IU/L) and the coronary angiography per-

formed the day after his admission highlighted a coronary network free of lesions (Figure 3). Re-evaluation transthoracic echo-

cardiography revealed dilated right heart chambers with a hypokinetic ventricle (TAPSE = 16 mm), dilatation of the pulmo-

nary artery trunk and infundibulum with thrombus at the trunk, elevated pulmonary arterial pressures and resistances (SPAP

= 71 mmHg, Vmax IT/ITV s/pulm = 0.37) (Figure 4), raising suspicion of pulmonary embolism.

Figure 3: Coronary angiography demonstrating a dominant right (A) and left (B) coronary network free of lesions
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Thoracic angioscan performed confirmed massive bilateral proximal pulmonary embolism with pulmonary hypertension, but

as an added bonus, coexisting dissection of the descending and abdominal aorta, either a Stanford type B, with thrombosis of

the false channel (Figure 5).

The progession on drug therapy marked by persistent dyspnea with a percutaneous saturation of 85% under 3l/min of pure oxy-

gen, tachycardia at 110 bpm, and refractory basithoracic pain prompted placement of a covered stent graft in the descending

aorta via the femoral approach with exclusion of the aortic dissection portal of entry at the foot of the left subclavian (figure 6)

Figure 4: Transthoracic ultrasound showing a clot in the trunk (red arrow) with dilatation of the pulmonary artery trunk and infundibulum

(A), elevated arterial pressures and pulmonary resistances (B).

Additional drug therapy included Rivaroxaban substituting for Enoxaparin sodium. The evolution under effective anticoagula-

tion after  stenting was normalization of  percutaneous saturation to 97% on room air  and regression of  signs of  call,  notably

dyspnea and basithoracic pain, with blood pressure at 107/69 mmHg, heart rate at 85 bpm and hemoglobin at 10.8 g/dl.

Figure 5: Angioscan confirming massive bilateral proximal pulmonary embolism (red arrow) and coexisting dissection of the descending and

abdominal aorta (Stanford type B), with thrombosis of the false duct (blue arrow)
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Figure 6: Angiography showing the covered stent in the descending aorta.

Discussion

Pulmonary embolism (PE) results from partial or total obliteration of the pulmonary artery or one of its branches by a circulat-

ing foreign body, most often of fibrino-cruciate origin [11]. PE results in a high percentage of underdiagnosed deaths each year

because its positive diagnosis is elusive and the differential is very wide [12]. As observed in our case report, this disease can si-

mulate a coronary syndrome with electrical changes and elevation of myocardial necrosis markers without significant substrate

on  coronary  angiography,  causing  misdiagnosis  and  mismanagement.  Fadoua  Mouedder  and  al,  observed  a  similar  case  in

2019 in Morocco [13]. This would testify to the diagnostic difficulty of pulmonary embolism, its clinical presentation not being

pathognomonic and being able to simulate other medical-surgical emergencies.

Aortic  dissection  corresponds  to  a  longitudinal  cleavage  of  the  aortic  wall  at  the  level  of  the  media  from  an  intimal  breach

which constitutes a portal of entry [14]. A false channel is then formed as opposed to the true channel or lumen, where blood

under  pressure  enters  the  neoformed  cavity,  thus  favoring  the  extension  of  the  dissection.  The  influx  of  blood  is  limited  by

thrombosis of the portal of entry, which is beneficial to the patient [14]. There are several classifications, but the most widely

used are those of Stanford and DeBakey because of their therapeutic application. The Stanford classification distinguishes two

types according to the location of the entry point: type A, when the entry point is located on the ascending aorta; and type B,
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when the entry point does not involve the ascending aorta.

DeBakey's classification subdivides the dissection process, with type I dissection involving the entire aorta, type II dissection in-

volving only the ascending aorta, and type III dissection sparing the ascending aorta and arch. DeBakey types I and II corre-

spond to  Stanford type A,  and type III  to  Stanford type B [15,16].  Aortic  dissection and pulmonary embolism are  both life-

threatening cardiovascular emergencies. Although both cases may present with atypical chest pain, aortic dissection or pulmo-

nary embolism are the chief presenting complaints and the other is an incidental finding in most cases. Symptoms of pulmo-

nary embolism were more prominent and aortic dissection was an incidental finding, in our study.

This exceptional coexistence is rare and hardly discussed in the literature. Indeed, since 2005 when the first observation was re-

ported by Hsin-Bang Leu and Wen-Chung Yu, in Taiwan, we present to our knowledge the ninth case in the literature in a 55-

year-old  man from the  Ivory  Coast  [1,4-10].  Although aortic  dissection  is  a  rare  condition,  Stanford  type  A is  predominant

[2,3].

Indeed, five of the eight cases described in the literature were type A dissections associated with pulmonary embolism and only

three were type B [4,5,10,15,16]. Our patient is the fourth type B reported and the only one that has benefited from thoracic en-

dovascular aortic repair to our knowledge [1,4-10]. The typical patient profile appears to be elderly male and the most common

risk factor is hypertension. In fact, like our patient, seven of the eight reported cases had hypertension [10,15]. Aortic dissection

is usually observed in hypertensive patients [17].

The management of aortic dissection depends on the type.  Stanford type A constituting a cardiovascular surgical  emergency

while type B, uncomplicated, with pain as the only sign, is usually managed medically [17]. However, type B aortic dissection

can be complicated, defined by the occurrence of aortic rupture, target organ ischemia (stroke, limb ischemia, spinal cord is-

chemia, digestive ischemia, renal ischemia), poorly controlled hypertension, rapid aneurysmal transformation, or persistent or

refractory  pain,  requiring surgical  management  [18,  19].  The mainstay  of  pulmonary embolism management  is  anticoagula-

tion, and thrombolytic therapy may be necessary in cases of poorly tolerated embolism [20]. However, when pulmonary em-

bolismis accompanied by aortic dissection, anticoagulation cannot be administered because of the risk of recanalization or re-

dissection of the thrombosed false lumen [21]. Indeed, a thrombolytic could lyse the thrombus obstructing the false lumen or

an anticoagulant could maintain the bleeding and prevent the thrombosis of the portal of entry, which constitutes a real thera-

peutic dilemma. In the absence of a clear protocol in the face of this dilemma, the management of this patient was initially anti-

hypertensive medical treatment, initiated in accordance with the recommendations, which was aimed at reducing the ejection

force of the left ventricle and the level of arterial pressure [22] thereby reducing the deleterious effect of arterial pressure and

tachycardia on the vascular wall, and heparino-phylaxis to prevent subsequent thrombosis formation.

As a matter of fact, in aortic dissections, the formation of a thrombosis of the portal of entry can be considered as a beginning

of healing [23]. It would therefore have been dangerous to jeopardize this early healing by effective anticoagulation outside of

surgical management.

Moreover, the angioscanner having revealed a massive bilateral proximal pulmonary embolism, inview of the need for effective

anticoagulation, desaturation and persistent thoracic pain under medical treatment, we opted in this patient in the acute phase

for a thoracic endovascular aortic repair (TEVAR).

The purpose of this endovascular repair was to stabilize the dissection, limit circulation in the false channel, and promote the

evolution of its thrombosis, leaving room for optimal treatment of the pulmonary embolism with effective anticoagulation. Fat-

tori and coll, in a study of International Registry of Acute Aortic Dissection (IRAD) comparing medical treatment versus endo-

vascular treatment, on 1129 patients with type B aortic dissection, evaluated between 1995 and 2012, showed a lower mortality

rate in the TEVAR group (n= 276 or 24.4 %) versus medical treatment alone (n= 853 or 75.6 %) going from an estimated mor-

tality of 15.5% in the TEVAR group versus 29.0 % in the medical group (p= 0.018) [24].
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Even if medical management remains the treatment of choice for type B aortic dissections, known as uncomplicated aortic dis-

sections, TEVAR is tending to be used more and more in uncomplicated forms. Recent progress in TEVAR seems to improve

in-hospital mortality and prevent the occurrence of long-term complications (aneurysm, extension of the dissection) [24].

Conclusion

The coexistence of pulmonary embolism and Stanford type B aortic dissection remains a morbid and rare association, of diffi-

cult diagnosis, as the clinical and paraclinical manifestations may simulate several other medical-surgical emergencies and and

delay diagnosis and optimal management, which however remains a real therapeutic dilemma, little discussed in the literature

and without a clearly defined protocol. In our study, the initiation of curative anticoagulation after TEVAR could be proposed

as a therapeutic course of action, subject to hemodynamically stable pulmonary embolism. Although TEVAR remains the treat-

ment of choice for complicated type B aortic dissections, as in this case, it is increasingly used in uncomplicated forms.
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