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Pulmonary embolism with comorbid acute myocardial infarction: a clinical case
Zakharyan E.A.', Grigoriev P.E.>3,Shatov D.V.'

I Medical Academy named after S.I. Georgievsky, V.I. Vernadsky Crimean Federal University
5/7, Lenina Av., Simferopol, Republic of Crimea, 295051, Russian Federation

2Sevastopol State University
33, Universitetskaya Str., Sevastopol, Republic of Crimea, 299053, Russian Federation

3 Academic Research Institute of Physical Treatment Methods, Medical Climatology and Rehabilitation named after
1. M. Sechenov
10, Mukhina Str., Yalta, Republic of Crimea, 298603, Russian Federation

ABSTRACT

The article presents a case of pulmonary embolism with comorbid acute inferior myocardial infarction in the
54-year-old patient who was admitted to the Regional Center for Percutaneous Coronary Interventions. Coronary
angiography revealed a multivessel lesion with angiographic signs of instability in the proximal third of the right
coronary artery. Pulmonary angiography revealed signs of pulmonary embolism with moderate impairment of
pulmonary perfusion.

The described combination is challenging in terms of both diagnosis and subsequent treatment strategy. A feature of
this case is the use of a double surgery, consisting of revascularization of the infarct-related artery and fragmentation
of thrombotic masses in the pulmonary artery, in combination with thrombolytic therapy.
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PE3IOME

[pencrarieH ciydail couetaHus TPOMOOIMOOIHNHU JIETOYHON apTEepUU U OCTPOTO HUYKHETO MH(apKTa MHOKap/a
y 54-7eTHero maiueHTa, KOTOPHIi MOCTYNUI B PETHOHAIIBHBIA LIEHTP 1O MPOBEACHHIO YPECKOKHBIX KOPOHAPHBIX
BMeIIaTeabcTB. [Ipy  BBIMOJHEHUH KOpPOHApOAHTHOTpapuu OOHAPYKEHO MHOTOCOCYAUCTOC TMOPAKEHHE C
aHTHOrpaMUECKUMHU TMPH3HAKAMHM HECTAOWJIBHOCTH B MPOKCUMAIBHON TPETH MpaBOW KOPOHAPHOH apTepuw,
MIPU aHTHOMYJIBMOHOTPAhUH — KapTUHA TPOMOOIMOOIHH JIETOYHOM apTEepUU C HApYIICHHEM Mepy3uu JIETKAX
cpelHell CTeneHH TSKECTH.

OmnncaHHOe COYeTaHHWE NPEACTaBIsIeT COOOHW TPyNHYIO 3aJady KaK C TOYKH 3PEHMS JHArHOCTUKH, TaK M
nocnenyromei ne4eOHoi TakTHKH. OCOOCHHOCTBIO JAHHOTO ciydas SIBISETCS IPUMEHEHHE BOMHOTO
WHTEPBEHIIMOHHOTO BMENIATEIbCTBA, COCTOSIIETO M3 PEBACKYIAPH3AIMH WH(APKT-3aBUCUMOH apTepuul U
(parMeHTaMy TPOMOOTHIECKHX MACC B JISTOYHON apTepHH B COYETAHHH C TPOMOOINTHIECKOI Tepareii.

KoroueBble ciroBa: octpelii nHGApKT MHOKap/a, TPOMOOIMOOIIHS JIETOYHOM apTepuH, TPOMOOIIM3HC, aHTHOTPa-
(b¥sT KOPOHAPHBIX COCY/I0B, AHTHOITYJIBMOHOT paQHs.

KoHdumuKT HHTEpecoB. ABTOPbI ACKIAPUPYIOT OTCYTCTBUE SBHBIX U MOTEHLHAIBHBIX KOH()IMKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanKeil HaCTOSIIEeH CTaThU.

HUcTounuk (I)HHaHCI/Ip()BaHHSI. ABTOpLI 3asIBJIIOT 00 OTCYTCTBHU UCTOYHHKA (bHHaHCI/IpOBaHI/ISI Ipy NPOBEACHUN
HUCCIICIOBaHMs.

Jns uurupoBanus: 3axapesH E.A., ['puropses [1LE., llaros JI.B. Tpom003MO0mHs €rodHol apTepun B cove-
TaHWH C OCTPBIM WH(PAPKTOM MHOKap/a: KIHHUIECKUH ciydail. broitemens cubupckou meouyunst. 2021; 20 (2):

228-232. https://doi.org/10.20538/1682-0363-2021-2-228-232.

INTRODUCTION

Pulmonary embolism (PE), having no clinical spec-
ificity, is one of the diseases that require differential
diagnosis, including differential diagnosis with acute
myocardial infarction (AMI). Treatment of patients
with a combination of these diseases is particularly
difficult [1]. An example of successful application of
the interventional strategy in managing a patient with
pulmonary embolism with comorbid AMI is described
below.

CLINICAL CASE

A 54-year-old patient was delivered by an ambu-
lance team to the Regional Center for Percutaneous
Coronary Interventions with the diagnosis of acute
coronary syndrome with ST-segment elevation. He
had considered himself sick for 1.5 hours, when se-
vere weakness, shortness of breath, and tightness in
the chest with loss of consciousness appeared for the
first time in his life.

He had a history of smoking up to one pack of
cigarettes a day and did not measure blood pressure.
There were no other risk factors for cardiovascular
diseases. Consciousness was clear. The skin was of

a normal color. Body mass index (BMI) was 26 kg
/ m?. There was no edema on the lower extremities.
Breathing was adequate, with a rate of 16 breaths per
minute. Upon auscultation, vesicular breathing was
noted, both lungs were clear, SpO, 90%. The heart
tones were rhythmic and muffled; no heart murmurs
were detected. Blood pressure in both arms was 120
/ 80 mm Hg, the heart rate was 100 beats per minute
(against the background of a dopamine infusion at a
dose of 3 mcg / kg / min). The abdomen was soft and
painless. The lower edge of the liver was at the border
of the costal arch. When examining other organs and
systems, no pathological abnormalities were detected.

Laboratory findings: troponin I and creatine phos-
phokinase-MB (CPK-MB) were negative upon ad-
mission to the hospital (upon repeated examination
after 12 hours, the upper limit of normal values was
exceeded by 10 times), D-dimer upon admission was
> 8,000 ng / ml.

The electrocardiogram showed ST segment eleva-
tion in aVL of 1 mm, ST segment depression in II, III,
and V, of up to 2 mm, and right bundle branch block
(Fig. 1). Coronary angiography revealed arterioscle-
rosis, calcification of the coronary arteries; stenosis
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of the left main coronary artery before bifurcation of
more than 65%; stenosis of the proximal third of the
anterior interventricular branch of more than 70%;
stenosis of the middle third of the anterior interven-
tricular branch of about 60%; stenosis of the orifice of
the diagonal branch of more than 40%, stenosis of the
orifice and the proximal third of the intermediate ar-
tery of about 50%; stenosis of the proximal third of the
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right coronary artery (RCA) of more than 85% with
angiographic signs of instability; and angiographic
signs of mural thrombosis of the middle third of the
RCA (Fig. 2).

Stenting of critical stenosis of the proximal third
and thrombosis-affected area of the middle third of the
RCA was performed with a good angiographic result

(Fig. 3).
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Fig. 1. Electrocardiogram of the patient upon admission: speed — 25 mm / sec, voltage — 10 mm

Fig. 2. Image of the RCA obtained during coronary angiography

After stenting, taking into account the features of
the clinical presentation and the results of D-dimer de-
termination, it was decided to perform pulmonary angi-
ography, which revealed signs of pulmonary embolism
(mainly on the right) of moderate severity (Miller index

Fig. 3. Image of the RCA after stenting

19) (Fig. 4). Mechanical fragmentation of the throm-
bus with selective thrombolysis (alteplase — 15 mg
in 15 minutes) and subsequent systemic administra-
tion of a thrombolytic (alteplase — 85 mg in 1.5 hours)
were performed (Fig. 5).
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Fig. 5. Pulmonary arteries after fragmentation of thrombotic
masses and selective thrombolysis

In echocardiography (after percutaneous coronary
intervention (PCI)), dilation of the right ventricle
(RV) and left ventricle (LV) cavities, aortic dilation at
the level of the sinus of Valsalva, asymmetric hyper-
trophy of the LV myocardium (posterior wall — 0.9—
1.3 cm, interventricular septum — 1.2—1.5 c¢cm), hypo-
kinesis of the posterior LV wall, and LV ejection frac-
tion of 47% were detected.

Ultrasound examination of the lower extremities
(after PCI) revealed thrombotic masses with signs of
recanalization of up to 20% in one of the posterior
tibial veins on the right side; mural thrombotic masses
with signs of recanalization of up to 50% in the deep
femoral vein; and thrombotic masses with signs of re-
canalization of up to 50% in the sural veins on the
left side.

The postoperative period was uneventful. On the
14" day, the patient was discharged for further treat-
ment in an outpatient setting with a recommendation
to continue double antiplatelet therapy in combination
with dabigatran under the supervision of a cardiologist
and vascular surgeon.

DISCUSSION

Three types of a combination of AMI and PE are
described in the literature: PE as a complication of
AMI; AMI resulting from paradoxical embolism with
a functioning foramen ovale, combined with PE; and
AMI as a complication of PE [2—4]. We believe that
in the case under discussion, the third variant is most
likely to develop against the background of critical
stenosis of RCA, which is consistent with the 4™ Uni-
versal definition of myocardial infarction [5].

The following reasons for ST segment elevation
in PE are suggested: 1) true myocardial ischemia
(occlusion, embolism, atherosclerotic plaque); 2) in-
sufficiency of coronary artery blood flow due to an
acute increase in the right ventricular afterload [6]; 3)
transmural ischemia of the right ventricle due to hy-
potension, hypoxemia, pulmonary arterial hyperten-
sion, and hypercatecholaminemia [7]; 4) compression
of the coronary arteries by a dilated pulmonary artery
due to developmental abnormalities [8, 9].

In addition to the difficulty in diagnosing such a
combination of diseases, there are also difficulties in
determining the most optimal treatment strategy. In
most of the described cases, systemic thrombolysis
was used, which was performed at various time in-
tervals, due to delayed diagnosis of PE by contrast
enhanced computed tomography (CT). There is a de-
scription of a clinical case using a double intervention
[10].

According to the latest European recommenda-
tions for the diagnosis and management of patients
with acute pulmonary embolism, pulmonary angio-
graphy is indicated for elective invasive percutaneous
treatment of PE [11]. In our case, taking into account
the patient’s being in the catheter laboratory, in or-
der to minimize time loss associated with patient’s
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transportation, it was decided to perform an emergen-
cy pulmonary angiography with subsequent interven-
tion.

CONCLUSION

The given clinical example demonstrates the com-
plexity of diagnosing and treating a patient with a com-
bination of life-threatening conditions. In the presence
of initial hypotension (shock) with an impossibility to
perform immediate CT angiography, bedside echocar-
diography is a method for verifying the diagnosis of
high-risk PE, the results of which will allow to differ-
entiate PE and AMI in the shortest possible time [11].
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