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Fig. 1. 2D echo-Doppler (vessel short axis): Right coronary ar-
tery (above) and left coronary artery (below) are shown.

Coronary Artery Disease in Post-COVID Multisystem 
Inflammatory Syndrome Case Report

Multisystem inflammatory syndrome in children 
(MIS-C) associated with coronavirus disease 2019 is 
defined by the presence of persistent fever, inflam-
mation, and organ dysfunction, with evidence of past 
or recent SARS-CoV-2 infection and exclusion of any 
other microbial cause. It involves overlapping with 
other inflammatory diseases (Kawasaki disease and 
toxic shock syndrome). (1) 

The Argentine Society of Pediatrics divides the 
clinical occurrence of this syndrome into two pheno-
types: (a) complete or incomplete Kawasaki-like dis-
ease (KD), and (b) unspecific occurrence, in children 
with shock and/or fever and gastrointestinal, respira-
tory, or neurological symptoms who fail to meet the 
criteria for KD. (2) 

Cardiovascular involvement incidence has been 
high in several international reports. Shock occurred 
in 43%, myocardial compromise with elevated en-
zymes in 31% to 50%, and echo-assessed left ventricu-
lar dysfunction in 42%. Coronary artery abnormali-
ties were experienced in 18.5% of cases. (1,3,4)

The standard of care is support therapy while spe-
cific therapy consists of immunomodulator agents. 
For both subtypes, intravenous immunoglobulin (IV 
Ig) is the first-line treatment. Second-line treatment 
is systemic corticosteroids; for patients with the KD 
phenotype aged under 12 months or with coronary ar-
tery disease, the first and second lines are co-adminis-
tered. The third line is biological agents. (1,5,6)  

Our goal is to introduce a clinical case of coronary 
artery dilation due to post-COVID-19 multisystem in-
flammatory syndrome from Hospital del Niño Jesús, 
in the Argentine province of Tucumán.

A previously healthy 1-year-old patient, with 8.6-
kg weight and 77-cm length, whose uncle (mother’s 
brother) was COVID-19 positive 14 days earlier, pre-
sented with congested upper airways and one-week 
bilateral conjunctival injection that did not respond to 
symptom therapy. There was also fever, urticariform 
rash over the trunk, vomiting and diarrhea, with poor 
oral tolerance. The patient was taken to the Emer-
gency Room and hospitalized as a result of moderate 
dehydration. 

Laboratory tests were requested; systemic inflam-
matory reaction was observed, and C reactive protein 
(CRP) and immunoglobulin (IgG and IgM) were nega-
tive for SARS-CoV-2. The echo-Doppler showed 5-mm 
pericardial effusion with no coronary artery disease 
and with good ventricular function. The patient also 
experienced cheilitis, raspberry tongue, left subman-
dibular adenomegaly, bilateral palpebral edema, lower 
and upper limb edema with no Godet’s sign. Rash 
was extensive to the face and abdomen, and thus 
considered to be Kawasaki-like syndrome. Gamma-

globulin plus methylprednisolone, and acetylsalicylic 
acid (ASA) were administered at anti-inflammatory 
doses with good response. After 72 hours with no fe-
ver following the end of treatment, the patient was 
discharged under corticosteroids and ASA treatment.

Within 24 hours from discharge, the patient had 
fever, poor general condition, raspberry tongue, bilat-
eral palpebral edema, and conjunctivitis. The patient 
was hospitalized. Laboratory tests showed inflam-
mation and positive SARS-CoV 2 IgG, and a repeat 
echo-Doppler (Figure 1) showed aneurysmal dilation 
in both coronary arteries with preserved ventricular 
function (Table 1 outlines coronary values with their 
corresponding Z scores upon successive echocardiog-
raphy monitoring). The condition was reassessed as 
MIS-C. The patient received immune-mediated treat-
ment and platelet aggregation inhibitors with gamma 
globulin (2 g/kg/dose), methylprednisolone (10 mg/kg/
dose, 3 pulses), ASA 5 mg/kg/day. The patient showed 
mild clinical and analytical improvement. Heart mon-
itoring after 5 days revealed similar characteristics. 
The patient was classified as treatment-resistant, and 
infliximab was prescribed (5 mg/kg). He showed good 
progression, with significant clinical and cardiovascu-
lar improvement, and was discharged after 16 days. 
Cardiologic and rheumatologic workup plus platelet 
aggregation inhibitor and anti-inflammatory therapy 
were scheduled.

In conclusion, MIS-C occurred as a complex in-
flammatory condition related to past SARS-CoV-2 
infection. The patient developed significant coronary 
artery disease with no ventricular dysfunction, requir-
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Iatrogenic Coronary Stenosis and Ventricular 
Aneurysm after Surgical Treatment as a Cause 
of Non-atherosclerotic Ischemic-Necrotic 
Cardiomyopathy

Thoracic trauma is responsible for 25% of trauma 
deaths. Approximately 15 to 30% of patients with 
penetrating cardiothoracic trauma require surgical 
treatment. Albeit infrequent, one of its complications 
is iatrogenic coronary stenosis due to surgical suture. 
Iatrogenic coronary stenosis is an unusual complica-
tion involving a high rate of morbidity and mortality. 
It can be observed after surgical treatment, as valve 
replacement surgery or penetrating cardiothoracic 
trauma repair.

Clinical presentation depends on the affected coro-
nary artery, the degree, site and extent of injury, as 
well as the preoperative myocardial reserve. During 
the procedure, acute myocardial infarction, ventricu-
lar arrhythmia or cardiogenic shock can occur, leading 
to urgent coronary artery bypass. However, unstable 
angina, congestive heart failure, ventricular arrhyth-
mias and sudden death are the classical presentations 
after several months of the procedure. 

We present the case of a 30-year-old male patient 
with history of non-atherosclerotic dilated ischemic-
necrotic cardiomyopathy, with reduced left ventricu-
lar ejection fraction (LVEF) (35%) and ventricular an-
eurysm (Figure 1), as a result of extrinsic iatrogenic 
lesion following anterior descending artery suture 
due to gunshot wound and urgent surgery. He subse-
quently underwent various hospitalizations for recur-
rent sustained monomorphic ventricular tachycardia 
(SMVT) (Figure 2a), leading to implantable cardio-
verter defibrillator (ICD) placement and substrate ab-
lation, with favorable outcome.

A biannual ICD reading has been performed, with 
no detection of new arrhythmic events up to the pres-
ent (two years after the ablation).

Sustained monomorphic ventricular tachycardia 
is an important cause of sudden death and morbid-
ity in patients with coronary artery heart disease. It 
originates in the scar tissue and can develop in the 
subacute phase or even years after an ischemic event. 
The extent of myocardial necrosis and the degree of 

ing three-line stepwise immune-mediated treatment 
and showing good response during hospitalization and 
follow-up after discharge.
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left ventricular dysfunction are arrhythmia risk pre-
dictors, higher in patients with reduced LVEF and ex-
tensive ischemia. (1)

The pathophysiology involves a reentrant mecha-
nism associated to an ischemic event, with already in-
stalled or developing scar in more than 95% of cases.

Conversely, that originating from fibrosis with in-
tertwined myocardial bundles, creates the substrate 
for a fixed and or functional conduction blockade, 
with interrupted and slow conduction that leads to an 
arrhythmia-triggering mechanism.

Ventricular aneurysms are observed in the left 
ventricle in 95% of cases. They are defined by the 
presence of a scar generating chamber deformity, with 
non-contractile dilation restricted to the ventricle. It 
can be associated with severe congestive heart failure, 
low cardiac output and even cardiogenic shock, sys-
temic embolisms and relapsing ventricular tachycar-
dia (VT) or a combination of the former. 

	 The first therapeutic option when an iatro-
genic ventricular aneurysm is detected is revascu-
larization, which can be achieved by percutaneous 
coronary intervention (PCI) or aorto-coronary bypass, 
depending on the time at which the damage is detect-
ed. If it is detected during surgery and/or the vessel is 
completely obstructed by a suture, a bypass is chosen; 
on the other hand, if the detection is after closure of 
the sternotomy, PCI is the best option to restore flow 
and avoid a new sternotomy. Sometimes a hybrid pro-
cedure can be chosen. It is also important to note that 
the long-term results of any of these interventions are 
unknown. (2)

Fig. 2a. Monomorphic ventricular tachycardia with wide QRS 
complex, regular, at 190 bpm, with apical origin compatible 
with ventricular aneurysm.

Fig. 2b. Electrocardiogram after electrical cardioversion show-
ing sinus rhythm at 65 bpm, with presence of negative Q and 
T waves in the anterolateral wall, compatible with necrosis se-
quel and repolarization disorders.

Fig. 1. T2 sequence magnetic resonance coronal section show-
ing left ventricular dilation, presence of apical aneurysmatic 
sac, myocardial thinning and low-intensity signal.
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Due to the high SMVT morbidity and mortality 
and recurrence in patients with ischemic heart dis-
ease, an effective treatment should be chosen, which 
in most cases consists of a combined therapy. Implant-
able cardioverter defibrillator placement is chosen to 
decrease the incidence of sudden death, and the use of 
substrate ablation and/or oral antiarrhythmic agents 
to avoid recurrence.
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Deep Vein Thrombosis by Unusual May-Thurner 
Syndrome Variant. Percutaneous Mechanical 
Thrombectomy Resolution Without Use of 
Thrombolytic Agents

We present a case of a 63-year-old patient admitted to 
the emergency room (ER) for complaints of dyspha-
gia. He reported a left-sided neck distension which 
later affected his capacity to eat appropriately. These 
symptoms appeared after a pacemaker implantation 
for second-degree atrioventricular block, two weeks 
prior. There were no symptoms of heart failure, syn-
cope, pre-syncope, palpitations, dizziness, constitu-
tional symptoms, or fever. The physical examination 

Currently, we have different therapeutic alterna-
tives for the secondary prevention of VT. Surgical re-
section of ventricular aneurysm to eliminate ventricu-
lar tachycardia is out of use due to the high mortality 
rate in the procedure.

At present, ICD has become the treatment of 
choice in subjects with ventricular arrhythmia as-
sociated with coronary artery disease. It is a I A rec-
ommendation in patients with LVEF ≤35% in NYHA 
functional class (FC) II-III or in FC I with LVEF ≤30% 
in primary prevention, and in cardiac arrest survivors 
due to VT or ventricular fibrillation (VF) not attrib-
utable to reversible or transient causes in secondary 
prevention. Reported studies based on the use of this 
device in secondary prevention evidenced a significant 
reduction in the mortality rate, as a result of sudden 
cardiac death reduction and not to a decrease in the 
number of arrhythmic events. (3)

In these cases, combined therapy with pharma-
cological treatment and/or ablation is additionally 
recommended, ablation being selected for those with 
SMVT, due to a lower rate of recurrence. (4)

The approach used for VT ablation depends on 
several factors, as inducibility, sustainability and 
clinical tolerance to VT. Moreover, the combination 
of computed tomography (CT) and nuclear magnetic 
resonance (MRI) anatomical images of the myocardial 
scar, among others, contribute to the detection of the 
arrhythmogenic site. (5)

In cases of no inducible or poorly tolerated VT 
caused by hemodynamic instability or systolic and dia-
stolic ventricular dysfunction, substrate ablation can 
be performed using 3D navigation systems. With this 
technique, the radiofrequency energy is administered 
in regions with scar tissue that topographically cor-
relate with the region of origin of the tachycardia re-
entrant circuit, as suggested by the intracavitary elec-
trogram where abnormal potentials are recorded. The 
areas of extremely low voltage are designed as dense 
scar. Radiofrequency lesions can then be generated in 
parallel to the scar border zone (where the amplitude 
of the bipolar electrogram, by pacemaker technique, is 
generally between 0.5 mV and 1.0 mV).

When a VT similar to that presented by the patient 
can be induced, the ablation is performed in the zone 
in which the arrhythmia was generated, and once this 
has been accomplished, the success is confirmed if it 
cannot be induced again. If, however, as in this case, it 
cannot be reproduced, the ablation is carried out me-
diated by the anatomical substrate and it is not pos-
sible to assess its effectiveness. (6)

In general, the ablation is immediately successful, 
and abolishes one or more scar related SMVT in 75-
95% of cases. Nevertheless, the recurrence of VT with 
the same morphology, or more often with a different 
morphology, can occur in 12-50% of patients, needing 
a reintervention. Therefore, a successful VT ablation 
does not eliminate the need for ICD or oral antiar-
rhythmic treatment.
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showed a cervical asymmetry, with a distended left 
side, associated with local warmth, and discrete asym-
metry between the right and left arms. The rest of the 
physical examination was unremarkable. The patient 
has a history of schizophrenia, depression, and dyslip-
idemia. Following an invasive procedure, the authors 
suspected an infection related to the procedure as the 
point of origin. 

The patient underwent a computed tomography 
(CT) scan that reported thrombosis of the left internal 
jugular vein, with occlusion of the left brachiocephalic 
and subclavian veins (shown in Fig. 1). There was no 

evidence of collections/abscesses. A brief transthorac-
ic echocardiography was performed in the ER, which 
rose the suspicion of thrombus/endocarditis. The sub-
sequent transesophageal echocardiogram documented 
a thrombus adherent to the pacemaker leads. There 
was an equivocal image of vegetation. Blood cultures, 
blood panel with C-reactive protein (CRP) and pro-
calcitonin (PCT) were collected. The patient was also 
scheduled for a repeat CT for evaluation of pulmonary 
embolism.

Anticoagulation was immediately started with low 
molecular weight heparin (LMWH). Blood cultures 
and PCT were normal. There was no evidence of pul-
monary embolism on the new CT scan.

After treatment with LMWH for a week, there 
was a complete resolution of the thrombus (shown in 
Fig. 2). The patient was also seen in the immunohe-
motherapy clinic, and thrombophilia was discarded. 
After a 12-month follow-up, the patient remains as-
ymptomatic and generally well.

Reported permanent pacemaker complications are 
mostly related to the risk of infection and thrombosis 
and embolic events. Other rarer complications also 
described are beyond the scope of this scientific letter. 
(1) Serious thrombotic events related to pacemaker 
implantation have been described, with an incidence 
from 0.6% to 3.5%. These serious events include 
heart failure presentation and pulmonary thrombo-
embolism. (2) Nevertheless, clinically asymptomatic 
thrombus appears to be much more frequent, with an 
incidence of up to 35-45% in the same cohorts. (3) The 
symptomatic cases can be presentsregarded and time 
from an intervention should raise our suspicion of its 
connection. Not everything attached to a lead or re-
lated to a recent intervention is a vegetation.
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Fig. 2. Left. Initial phlebography showing thrombosis from the 
proximal femoral vein (white arrow), which rechannels with 
low flow at the common iliac vein level (black arrow). Right. 
Final phlebography after stent placement  showing absolute 
permeability of the iliac axis

Fig. 1. Left. Computed tomography angiography axial section 
evidencing aortic bifurcation (black arrows), behind the ilioca-
val junction (white arrow). Right. Sagittal section shows com-
pression by the left hypogastric artery (black arrow) causing 
external iliac vein thrombosis (white arrows).
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