A——

X

:- -: Journal of Experimental and Clinical Medicine

= - https://dergipark.org.tr/omujecm

QI’OO_$(,_,\<\

Tz Mavis ¢

Case Report J Exp Clin Med
2021; 38(3): 383-386
doi: 10.52142/omujecm.38.3.34

A case of pulmonary thromboembolism with ST elevation and literature review
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Abstract

Electrocardiography (ECQ) is an auxiliary test applied for differential diagnosis of Pulmonary Thromboembolism (PTE). However, its specificity
is low, but it is more often used for differential diagnosis. Although there are some changes on ECG in PTE, ST elevation is not a finding that we
expect to see. With this case report, we aimed to draw attention to the issue with the diagnosis of PTE in a patient with ST elevation in ECG. 52-
year-old male patient presented to the emergency department with a complaint of convulsion after chest and back pain. During the examination in
the emergency department, he had a convulsion and woke up on his own without entering a postictal phase. After that, he had a chest pain. For this
reason, ECG was performed to the patient and revealed ST elevation in leads DI, AVL, V1-4. The results of the patient’s EEG and head computer
tomography (CT) were normal, so coronary CT angiography was performed. And it was observed that the coronary arteries were patent but
embolism was detected in his cross-sectional pulmonary arteries. Thus, he was treated with the diagnosis of PTE. By the obtained results in this

case that ST elevation may be a finding of PE, although it is rare.
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1. Introduction

Pulmonary thromboembolism (PTE) is a disease that describes
the clinical findings resulting from the occlusion of the main
pulmonary artery and its branches. Although it is frequently
diagnosed and the ratio of mortality is around 10%, its un-
diagnosis can result by mortality. To diagnose PTE, the
clinician should suspect first. In PTE cases, chest pain, syncope
and shortness of breath are the main complaints. As these
complaints can be also the symptoms of cardiovascular
diseases, the electrocardiography (ECG) must be performed at
an early stage. Although it is known that in PTE there are some
ECG changes, the sensitivity and specificity are low. Sinus
tachycardia, right bundle branch block and S1Q3T3 pattern can
frequently be observed as ECG findings for PTE (Siddiga et
al., 2020; Yeh and Chang, 2008; Sinha et al., 2005). Whereas
ST elevations are highly suggestive of acute coronary
syndrome (ACS), ST elevations associated with PTE have
infrequently been reported in literature. With this case report,
we aim to take attention to the issue by presenting a PTE case
with an ST elevation.

2. Case report

A 52-year-old man presented to the emergency department
with complaints of pain in the right side of his chest and back,
followed by a convulsion. There were no chronic illnesses in
patient’s story. The patient’s vital findings were: Arterial blood
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pressure: 110/60 mmHg; Pulse rate: 60/min; sPO2: 98% and
body temperature: 36.7°C. The ECG performed due to the
chest pain demonstrated normal sinus rhythm (NSR), heart rate
(HR) 60/min, ST elevation in leads V1-V2, DI, AVL, negative
T-waves in leads V3-6 (Fig. 1). During the examination in the
emergency department, the patient had a convulsion similar to
that he had at home. However, neither at home nor at the
hospital he didn’t have urinary incontinence or the postictal
phase afterwards. His convulsion recovered without any
medication. The patient described a chest pain after this
convulsion-like activity. Therefore, his second ECG was
performed. (Fig. 2). By the second ECG, NSR, heart rate of
58/min, ST elevations in leads DI, AVL, V1-4 and ST
depression in leads D2, D3 and AVF were detected. The head
computer tomography (CT), taken due to convulsion, was
interpreted as normal. No pathological finding was observed in
the posterior-anterior chest radiography. pH:7,33 p02:67
mmHg, pCO2: 30 mmHg, lactate:3.5 mmol/L were detected in
the patient’s blood gas. Cardiology consultation was requested
for the patient after no pathological finding was detected in
complete  blood count and  biochemistry  tests.
Echocardiography (ECHO) performed by a cardiologist
showed normal left ejection fraction and mild right ventricular
dilatation. The highly sensitive troponin test result was 7
(normal reference range 0-14 pg/ml).
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Fig. 1. Patient's 1st ECG done in the emergency department. Patient’s Fig. 3. Coronary Computer tomography (CT) Angiography images of
electrocardiography (ECG) performed for chest pain showed normal the patient. The patient's CT coronary showed no lesions in the
sinus thythm (NSR), heart rate (HR) 60/min, ST elevation in V1-2 coronary arteries

leads, t negative in DI, DII, aVL and V3-6 leads

Fig. 2. 2" ECG done after the patient's convulsion-like activity. Fig. 4. PTE compatible image seen on coronary Angio computer
Patient’s 2" electrocardiography (ECG) done after the patient's tomography (CT) of the patient. The patient's coronary CT showed no
convulsion-like activity: ST elevation was detected in DI, AVL, V1, lesions in the coronary arteries. However, embolism was observed in
V2, V3, V4 leads, St depression was detected in DII-III, AVF leads the right main pulmonary artery and the branch

Table 1. The characteristics of the patients with have ST elevation associated with PTE according to the literature

Age | Gender | Complaint Findings ECG findings ECHO findings Pre-
suggesting PTE dldUIIOSlS
1

male Chest pain, Right leg trauma 5 Sinus tachycardia, S1Q3T3, V3-6 RV dilation,

dyspnea days ago ST elevation flattening
2 57  male Chest pain, No Sinus tachycardia, t-negativity in RV dilation, IVS ACS
syncope inf. and precordial leads, ST displaced towards
elevation in anteroseptal leads the left ventricle
3 35 male Leg pain, DVT clinic for 4 RBBB, V1-4 ST elevation, RV dilation, PAB: PTE
syncope weeks Q (+) in DIII, S;Q5T; (+) 40 mmHg
4 42  female  Shortness of Oral contraceptive V1-3 ST elevation, RV dilation, IVS PTE
breath, use, 4 months ago DI: S (+), DI, AVL, V5-6 ST displaced towards
syncope abortion  history, Depression the left ventricle
DVT clinic
5 62  male syncope no Incomplete RBBB, S1Q3 pattern, Not enough ACS
V1-4 ST elevation information

the neurological event was not ruled out in the story and ECHO

The patient was admitted to the coronary intensive care unit . . .
P Y findings were not fully associated with ACS. Coronary CT

with the pre-diagnosis of ACS. Coronary angiography or
P £ 1Y Anglograbiy angiography was performed during his follow-up in the

thrombolytic therapy was not initiated in the first place because . > . . . .
intensive care unit. No significant lesions in the coronary
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arteries were detected in the coronary CT. However, an
embolism was observed in the right main pulmonary artery and
its branch when the sections were examined (Figs. 3 and 4).
Therefore, electroencephalogram (EEG) and diffusion cranial
magnetic resonance imaging were planned to rule out epileptic
seizures for the patient whose treatment had been initiated. No
pathology was detected in these examinations. The patient
diagnosed with PTE and medicated with Coumadin, was
discharged with full recovery on the 7% day of his
hospitalization as no additional problems were developed.

3. Discussion

Relationships between PTE and ECG changes have been
discussed in several literatures and have been reported that
sinus tachycardia, right bundle branch block (RBBB) and
S1Q3T3 were frequently observed as ECG findings of PTE
(Siddiqa et al., 2020; Yeh and Chang, 2008; Sinha et al., 2005;
Boey et al., 2015). The coexistence of PTE and ST elevation is
not a common finding (Thomson et al., 2019). In the literature,
a small number of cases on PTE associated with ST elevation
(Table 1) were found.

When these cases were examined, it was observed that
there were other findings suggesting PTE on ECG or clinical
findings in addition to ST elevation. For example, Yeh and
Chang stated that their 32-year-old male patient had suffered a
right leg trauma five days ago before applying to hospital and
reported that on the patient’s ECG sinus tachycardia and
S1Q3T3 pattern in addition to ST elevation in leads V3-6 and
RV dilatation in ECHO. Therefore, CT was ordered with the
suspect of PTE and confirmed the diagnosis (Yeh and Chang,
2008). In the 57-year-old male case report, Wilson and Schaller
(2008) stated that their patient had presented with syncope to
the Emergency Department. They described that sinus
tachycardia in addition to ST elevation in leads V1-4 on the
ECG and RV dilatation in the ECHO were observed. However,
t any pathology in PCI was detected, and in order to exclude
PTE, the ventilation / perfusion scintigraphy was performed
and diagnosed. Lin et al. (2009) stated that their case was a
patient scheduled for Doppler ultrasonography (Doppler USG)
due to leg pain, and the patient applied to the emergency
department after having syncope. Deep vein thrombosis on
Doppler USG, RV dilatation on ECHO and PAP: 40 mmHg
were detected. On the ECG o, S1Q3Ts pattern and right bundle
branch block in addition to ST elevation in leads V1-4 were
detected. With these clinical findings CT with a pre-diagnosis
of PTE was planned and diagnosis was confirmed. The
researchers, presenting a 42-year-old female patient with a
history of oral contraceptive use, described that their patient
applied to the emergency department with complaints of leg
pain and shortness of breath (Livaditis et al., 2004). They stated
that V1-3 ST elevation on the patient's ECG, S in D1, RV
dilatation and leftward displacement of the interventricular
septum (IVS) in ECHO were found (Livaditis et al., 2004). In
their case of a 62-year-old male without a chronic disease,
Falterman et al. (2001) reported that their patient applied to the

emergency department due to syncope at home and related
head trauma. They stated that the ECG of their patient had S:1Q;
pattern, incomplete right bundle branch block and V1-4 ST
elevation, first suspected of ACS, but later the patient died
from a cardiac arrest during PCI, and PTE was detected at
autopsy. It was observed that in three of the five cases
mentioned above, there were serious risk factors for PTE or
ECG changes. Although there were ST elevations in those
cases, pulmonary CT angiography was performed primarily for
PTE diagnosis. On the other hand, there is no such story in our
case. The patient with the complaint of chest pain and shortness
of breath, made us think of ACS clinic, except for the
convulsion history which left us in doubt. In fact, we thought a
loss of consciousness described as a convulsion was syncope.
Because the blood gas taken after the loss of consciousness did
not have acidosis and the patient did not have a postictal period.
However, we still had to exclude epileptic seizures as
differential diagnosis.

ECG changes in PTE are thought to observed due to the
enlargement in the right structures of heart and the increase in
pulmonary artery pressure. From this point on, we can expect
to see ST depression in the precordial leads; however, ST
elevation is much less common and the cause of ST elevation
has not been clearly demonstrated (Ambesh et al., 2019;
Cheng, 2005; Van Mieghem et al., 2004). Nevertheless, it is
suggested that ST elevation may result from excessive right
ventricular dilatation or ischemia, and in this case, it may cause
pseudo-infarction  findings in the anterior leads
(Senthilkumaran et al., 2020; Wang et al., 2003).

In this case, patient also had a mild dilatation of the right
ventricle and we can explain the ST elevation with this. In our
case the patient wasn’t treated with PCI because the ECHO
findings didn’t suggest STEMI and the patient’s relative
insisted on convulsion. However, coronary CT angiography
was performed on the patient. The coronary arteries were found
to be normal and the pulmonary vascular embolism was
detected.

As aresult, although it is rare, ST elevation might be a sign
of PTE. Therefore, PTE should to be ruled out before
diagnosing the patient with ACS, especially if clinical findings
suggest PTE.
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