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What should be done in the event of simultaneous massive
pulmonary embolism and myocardial infarction with ST elevation?

Yogun pulmoner emboli ve ST yukselmeli miyokart enfarktusi
eszamanl birlikteliginde ne yapmaliy1z?
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Summary-Massive pulmonary embolism (MPE) and acute
myocardial infarction (AMI) are life-threatening conditions
with well-known diagnosis and treatment. Symptoms and
findings such as dyspnea, chest pain, hypotension, ECG
changes and elevation of cardiac enzymes are seen in both
diseases. However, MPE and AMI are rarely simultaneous
in a single case. This report presents an 85-year-old patient
with simultaneous MPE and AMI with ST elevation. While
treatment strategies for both MPE and AMI have been ad-
equately described, it is not clear which treatment to choose
when both emergency pathologies occur simultaneously
in one patient. This case report discusses the treatment of
these two diseases in such a case.

cute myocardial infarction (AMI) and acute pul-

monary embolism (APE) are frequently-encoun-
tered diseases with well-known diagnosis and treat-
ment, and high mortality. Symptoms and findings such
as dyspnea, chest pain, syncope, hemodynamic insta-
bility and cardiac arrest appear in both. Differential di-
agnosis can generally be easily made, based on clinical
and laboratory findings, electrocardiography, echocar-
diography and pulmonary angiography. However, in
some cases, a definitive diagnosis may not be possible
in a short time in spite of all diagnostic tests.!'*)

Here is presented an 85-year-old patient with si-
multaneous AMI and APE. Alongside the case, the
treatment of these two diseases when found to develop
simultaneously in the same patient will be discussed.

Ozet— Yogun pulmoner emboli (YPE) ve akut miyokart en-
farktusu (AME) tani ve tedavisi iyi bilinen hayati tehdit eden
hastaliklardir. Dispne, gdogus agrisi, hipotansiyon, EKG de-
siklikleri ve kardiyak enzim yukseklikleri her iki hastalikta
da gorulebilen ortak semptom ve bulgulardir. Hem YPE
hem de AME tedavi statejileri yeteri kadar acik olarak ta-
nimlanmistir. Yogun pulmoner emboli ve AME oldukc¢a na-
diren bir hastada es zamanli bulunabilir. Ancak bir hastada
bu iki acil patolojinin es zamanl bulunmasi durumunda se-
cilecek tedavi acgik degildir. Bu yazida es zamanl YPE ve
ST yukselmeli AME tanisi koydugumuz 85 yasindaki hasta
sunuldu. Bir hastada bu iki hastaligin birlikte bulunmasi du-
rumunda tedavi seceneklerini olgumuz ve literatur esligin-
de tartisildi.

CASE REPORT

An 85-year-old woman with no known prior diseases
except hypertension/hypotension (HT) presented to
emergency with dyspnea, chest pain and poor general
condition. A brief syncope episode had occurred two
hours prior to presentation. Upon physical examina-
tion, her blood pressure (BP) was 90/50 mmHg, pulse
130/min and respiratory rate 25 breaths/minute. She
was found to have pitting edema and redness in the
right calf and diffuse wheezing on physical examina-
tion.

The patient’s cardiac rhythm was sinus rhythm on
electrocardiography (ECG) (HR: 130/min) and there
were slight ST elevations in V1-4, Q wave (Q pattern)
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in D3 derivation (Figure 1a). The patient’s chest x-ray =~ pulmonary artery
was unremarkable. Laboratory examination revealed  and its branches = myocardial infaretion

the following: WBC 10300/ml (range: 4.6-10.2), he-  contributed to pul-  4pr  cute puimonary embotism
moglobin 11.1 g/dl (range:12-18), Hct 34.6% (37- ~monary embolism BP  Blood pressure

63), CRP 15.9 mg/dl (0-0,5), D-Dimer 3716 ng/ml ~ (PE) (Figure 2). ™ Comuedomosrahypinoner
(0-500), Pro-BNP 1542 pg/ml (0-100), Troponin-1 9.6 ~ She was accepted as  pyr  peep vein thrombosis

ng/ml (0-0.028); blood gas analysis, pH 7.47, PCO,  having a high risk £CG  Elecirocardiography

31, PO, 62, HCO, 24, SO, 85, Other laboratory tests pulmonary embo- &7, et
were within normal ranges. lism (PE) with the T

syncope epiSOde, HT Hypertension/hypotension
hypotens iOH, and wr ZZZ?::ZW systemic thrombolytic

TTE ﬁndings- The LV Left ventricle

Abbreviations:

Transthoracic echocardiography (TTE) revealed
an ejection fraction (EF) of 50% and dilation in the
right f:hambers and an estimated pulmonary. grtery CTPA showed a PE,  FCt  Pereutancous coronary angiograpy
systolic pressure (€PASP) of 55 mmHg. In addition to . PCI  Percutancous coronary angiographic

. . . . . . and this, together A , 8
the findings of right sided loading, McConnell’s sign . . . intervention
. [ . . with elevation in PE Pulmonary embolism
and hypokinesia in the apical wall of the left ventricle i level ST 4
t. The interatrial septum was intact with no troponin fever, T oo
was present. P elevation in the RV Right ventricle

passage demonstrated by color Doppler. . SBP  Systemic blood pressure
ECG and aplcal TTE  Transthoracic echocardiography

A computed tomography pulmonary angiography  hypokinesia seen in
(CTPA) was obtained because the patient’s Well’s  the echocardiography, suggested the presence of an
score was elevated. Filling defects in both the main ~ AMI. The patient was admitted to the intensive care
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Flgure 1. (A) Electrocardiography (ECG) showing ST segment elevation in V1-4, Q wave (Q pattern) in Il rd
derivation. (B) ECG showing markedly increased ST segment elevation in anterior derivations.
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unit with the preliminary diagnoses of APE and AMI.
Since the poor general condition of the patient persist-
ed (TA <90), r-TPA (100 mg/2 hours) was adminis-
tered as per the decision of both the chest disease and
cardiology specialists, assuming that both vascular
diseases could be treated in this manner. Enoxaparin
(6000 units), clopidogrel (600 mg), and acetylsalicyl-
ic acid (300 mg) were immediately initiated following
the r-TPA infusion.

The patient’s oxygen requirement decreased, dys-
pnea regressed, and BP was elevated (BP: 110/70)
after r-TPA treatment. However, increased ST eleva-
tions were detected in the anterior derivations in the
follow-up ECG (Figure 1b). Control troponin-I was
elevated to 19.06 ng/ml. This confirmed the simulta-
neous presence of PTE and anterior AMI. Coronary
reperfusion could not be restored, and therefore a
percutaneous coronary angiography (PCA) with the
aim of emergent coronary revascularization was per-
formed and stenosis of 90% in two consecutive loca-
tions in the mid section of left anterior descending ar-
tery (LAD) and total occlusion in the well-developed
septal one were detected (Figure 3). Since the diam-
eter of the vessel with total occlusion was <2 mm,
no percutaneous coronary angiographic intervention
(PCI) was performed. An elective coronary artery by-
pass surgery was planned. However, the patient had
lung edema at the 24™ hour of her admission and di-
uretic treatment was initiated. Noninvasive mechani-
cal ventilation was started since respiratory failure

Figure 2. Computed tomographic pulmonary angiogram
showing thrombi at bilateral pulmonary arteries (yellow ar-
rows).

Figure 3. Percutaneous coronary angiography showing
90% stenosis in two consecutive locations in the mid section
of left anterior descending artery (white arrows) and total
occlusion in the well-developed septal one (yellow arrows).

was prominent. The follow-up TTE demonstrated an
EF of 35% with dilation in the right chambers, ePASP
of 35 mmHg, and hypokinesia in the apical and lateral
walls of the left ventricle. Invasive mechanical venti-
lation was started when respiratory failure deepened.
Pneumothorax (Ptx) due to barotrauma was detected
on the third day of admission and a tube thoracosto-
my was inserted. Ptx was observed to resolve after the
intervention. However, the patient was hypotensive
with no response to positive inotropic support and she
died.

DISCUSSION

The primary aim of sharing this case is to report the
simultaneous occurrence of two vascular patholo-
gies, APE and AMI, which are both life-threatening
conditions that necessitate emergency interventions.
Furthermore, the study aimed to find an answer to the
question of selection of first priority treatment in such
cases. In the present case, acute PE was detected in
the CTPA, r-TPA was applied subsequently, and a to-
tal occlusion was detected by the PCA that was per-
formed due to increased ST elevations in the ECG and
increased cardiac troponin levels. The simultaneous
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occurrence of the two diseases was clearly demon-
strated in this case.

Clinical and laboratory findings seen in APE, such
as dyspnea, chest pain, hypotension, ECG changes,
and elevated D-dimer are also seen in AMI. In the
current case, clinical and laboratory findings such as
LV apical hypokinesia in addition to acute onset dys-
pnea, chest pain, history of a syncope episode, deep
vein thrombosis (DVT) findings, ST elevation in an-
terior derivations in the ECG, elevations of D-dimer
and troponin levels, and findings of acute right sided
loading in TTE supported both pathologies. Initially,
a diagnosis of APE was assumed, since the syncope
attack and DVT were clearly apparent in addition to
TTE findings.

APE and AMI are rarely simultaneously present in
a single case. When the coexistence of these two con-
ditions are discussed, the first diagnosis to be consid-
ered should be PE and coronary artery embolism due
to paradoxical embolus.”! However, the coexistence
of APE and AMI is extremely rare in the absence of
pulmonary AV shunts, patent foramen ovale and in-
tracardiac shunts that would suggest paradoxical em-
bolism. In this case, CTPA and TTE demonstrated no
AV shunts and the findings of PCA suggested AMI
secondary to atherosclerosis instead of paradoxical
embolism.

Pulmonary arterial pressure (PAB) is found to in-
crease in APE as a result of a stenosis of more than
30-50% of the vascular bed and vasoconstriction sec-
ondary to the mediators released. Subsequently, the
work load and oxygen demand on the right ventricle
(RV) increase with a decreased RV output. Therefore,
left ventricle (LV) preload decreases. LV cardiac out-
put and systemic blood pressure (SBP) decrease. An
attempt to regulate SBP is made through triggered
neurohumoral activity and systemic vasoconstriction
due to other compensatory mechanisms and positive
inotropic-chronotropic effects. In conclusion, the
work load and oxygen demand of the left side of the
heart increases.!! Our decision in this case is that the
AMI could have been triggered by the above-men-
tioned mechanisms.

Patients with massive PE are under high risk of
in-hospital mortality, especially in the first couple
of hours after admission.>®! The treatment modali-
ties selected in high risk PE are intravenous systemic

thrombolytic treatment (IVT), percutaneous catheter
directed treatment (PCDT) (with or without local
thrombolytic treatment), and surgical embolectomy.!"
Randomized studies have consistently demonstrated
that IVT rapidly resolves thromboembolic obstruction
and has beneficial effects on hemodynamic parame-
ters.[”! Therefore, when not contraindicated for any
reason, IVT is the first line treatment in high risk PE
compared to other treatment alternatives.!)

Emergency PCI and IVT for reperfusion are treat-
ment options in AMI with ST elevation. PCI has
been repeatedly demonstrated to be superior to IVT
in randomized trials comparing timely PCI and IVT
performed in centers with a high volume and high ex-
perience.’!

Bhatia et al. reported a case with coexistent APE
and AMI. A 55-year-old male patient with a history of
coronary artery disease was brought to the emergency
service with cardiac arrest; a response was obtained
to resuscitation and PCA and AMI were detected. In
spite of signs of APE in the TTE, IVT could not be
administered due to the bleeding risk secondary to a
previous arteriotomy. In addition, surgical or catheter
embolectomy could not be performed due to the un-
stable condition of the patient. The diagnosis of pul-
monary embolism was confirmed by autopsy.!”

Xie et al. reported a case of a 55-year-old female
patient with coexistence of a massive PE and AMIL.
They administered IVT (urokinase, 150 billion units
/2 hours) to the patient. They reported that the patient
was cured of both vascular pathology and was dis-
charged from hospital with this treatment strategy.!'
We preferred an IVT treatment strategy similar to Xie
et al. but with a different treatment; 100 mg r-TPA /2
hours.

The treatment strategies for both MI with ST el-
evation and high risk APE have been adequately dem-
onstrated and clearly defined beyond dispute. How-
ever, it is not clear which treatment to choose when
both emergency pathologies are seen together in one
patient. IVT can treat both vascular conditions in such
a case. It is easily applied and its risks are lower when
compared to other treatment methods. Thrombolytic
treatment may elicit risks due to the arteriotomy per-
formed when PCI is first applied and options of surgi-
cal and catheter embolectomy remain to be selected
in such a case. The latter modalities could only be
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performed in large and experienced centers and carry
a higher risk compared to thrombolytic treatment.!!!
Therefore, we selected the treatment strategy stated
above. Nevertheless, the required dose and time of
IVT treatment is unknown in cases with coexistence
of these two conditions. r-TPA is initiated in AMI at
bolus infusion dose of 100 mg/1.5 hours, while it is
administered at a dose of 100 mg/2 hours without a
bolus loading dose in HRPE.['?! In the current case,
we decided to administer the IVT dose and time that
is usually administered in PE treatment due to the ad-
vanced age and bleeding risk of the patient.

The oxygen saturation of the patient was elevated
and her hypotension was resolved with this treatment.
There were no complications other than lung edema
and respiratory distress necessitating mechanical ven-
tilation. The patient died due to unexpected Ptx sec-
ondary to barotrauma, the presence of two severe vas-
cular diseases, and particularly due to advanced age.
The length of r-TPA treatment could be curtailed as
performed in the treatment of AMI in a younger pa-
tient with the coexistence of high risk APE and AMI;
perhaps that treatment could have been more effec-
tive. However, more experience is required on this
subject.

In conclusion, it should be taken into account that
the coexistence of APE and AMI, although very rare,
may present in a single case. Unless it is absolutely
contraindicated, thrombolytic treatment could be rec-
ommended in such conditions with coexistence of
two vascular pathologies.
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