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Introduction

Paroxysmal supraventricular tachycardia (PSVT) is the most 
common arrhythmia in children; it accounts for 90% of all 
pediatric arrhythmias (1), and the incidence is 1/25,000 (1).  
It is characterized by abrupt onset and termination. Long-
lasting attacks of PSVT may result in hemodynamic 
instability, heart failure, and other severe consequences (2). 
Due to a lack of specific clinical manifestations in infants 
and young children, diagnosis is often delayed, leading to 
severe pediatric clinical practice complications. To date, 

papers have reported left atrial appendage thrombus in two 
neonates (3,4) and left ventricular thrombosis in a 6-week-
old girl after sustained PSVT (5). This case report involved 
a 23-month-old girl who suffered recurrent episodes of 
PSVT resulting in left ventricular thrombosis and cerebral 
infarction. The clinical significance of this case report 
suggested that echocardiography should be performed in 
time to evaluate cardiac function and thrombosis, episodes 
of tachycardia are terminated as soon as possible, and 
thromboprophylaxis therapy be given for recurrent episodes 
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of PSVT in infants. We present the following case in 
accordance with the CARE reporting checklist (available at 
http://dx.doi.org/10.21037/apm-20-1797). 

Case presentation

A 23-month-old girl was admitted to the hospital with the 
complaint of recurrent episodes of PSVT over a year, and 
intermittent seizures for eight days. The periodic episodes 
of PSVT were of 1–2 hours duration each, at a frequency 
of 3–4 times per week. The attacks occurred during activity 
or sleep, and were mainly spontaneously terminated. When 
episodes were of long duration, the girl cried, lost appetite, 
and became pale. These signs disappeared with termination 
of PSVT and recovery of sinus rhythm. The girl was given 
amiodarone and digoxin without good effect. Two weeks 
before admission, the girl was admitted to the local hospital 
on continuous crying and pallor. Electrocardiogram 
(ECG) revealed a ventricular rate of 233 bpm (Figure 1), 
and echocardiography showed that the motion amplitude 
of the left ventricular wall was weakened and left cardiac 
function was decreased [ejection fraction (EF) 44%]. An 
abnormal mass, suspected to be a thrombus, was detected 
in the left ventricle with a small amount of pericardial 
effusion (Figure 2A,B). In the process of cardioversion, the 
girl suffered systemic convulsions and loss of consciousness, 
and she was subsequently transferred to another hospital. 
Upon admission to the second hospital, her heart rate was 
105 bpm with sinus rhythm (Figure 3). Echocardiography 
was performed, revealing enlargement of the left ventricle 
chamber, decreased movement of the ventricular wall (left 
ventricle diastolic diameter was 29 mm, EF 43%), and 

no abnormal mass in the left ventricle. Cranial magnetic 
resonance imaging (MRI) revealed scattered lacunar 
cerebral infarctions in the right lateral ventricle. Limb 
twitching was still present after symptomatic treatment, as 
were tonic-clonic seizures and muscular hypertonia of the 
left limb, along with recurrent episodes of PSVT.

The girl was transferred to our hospital for further 
treatment. The results of physical examination were as 
follows: blood pressure: left upper extremity 98/45 mmHg, 
right upper extremity 92/55 mmHg, left lower extremity 
125/68 mmHg, right lower extremity 110/60 mmHg; 
the patient was alert and active, with smooth respiration, 
and heart rate 105 bpm with sinus rhythm. The nervous 
system examination results were as follows: left upper limb  
tone 3/5, left leg tone 3/5, right arm tone 5/5, right leg  
tone 5/5. The left Babinski signs (+), the right Babinski 
signs (−), and Brudzinski’s sign (−). The cranial MRI  
(Figure 4A) was verified as showing the formation of 
local cerebral softening lesions and multiple abnormal 
intracranial signal shadows. During the hospitalization, 
recurrent episodes of PSVT were observed eight times. 
Sinus rhythm was maintained by the combination of 
antiarrhythmic agents, including propranolol, esmolol, 
and amiodarone, and she was given anti-infective therapy, 
intracranial pressure decreasing treatment (mannitol), 
heart and brain cell nutritional therapy, and anticoagulant 
therapy. The girl’s symptoms of infection improved, and 
anti-infective therapy was stopped accordingly.

Meanwhile, we gradually reduced the treatment of 
decreasing intracranial conventional pressure until the 
medication was completely withdrawn. The girl was 
discharged from our hospital after 22 days and continued 
with oral propranolol (5 mg/kg q6h) and amiodarone 
(3–5 mg/kg/d). Cranial MRI (Figure 4B) was checked  
3 weeks after admission, and it revealed that there were 
liquefaction lesions in the right sub-region of the nucleus, 
the right frontal lobe, temporal lobe, and occipital lobe; 
lesions in the left parietal cortex were enhanced, and all 
lesions had disappeared in diffusion-weighted imaging. 
Echocardiography (Figure 5A,B) revealed that atrial and 
ventricular structure was normal, left ventricle diastolic 
diameter was 29 mm, and EF was 66%. In the present case, 
it is unknown whether the thrombosis was developed by 
the long-term PSVT alone or atrial fibrillation. During 
hospitalization, we continuously monitored the patients’ 
ECG, and we did not detect any of the usual characteristics 
of atrial fibrillation. These physical examinations, clinical 
manifestations, and imaging results supported the diagnosis 
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Figure 1 Electrocardiogram showing supraventricular tachycardia. 
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of left ventricular thrombosis and cerebral infarction. 

Follow-up and outcomes

The patient was followed-up by our cardiology and 
neurology department, focusing on the liver, kidney, and 
thyroid function. We performed ECG, echocardiography, 
thyroid ultrasound, and her left limb and general limb 
activity were assessed. She was followed-up for 18 months 
with ECG, echocardiography, and 24-hour dynamic ECG 
every 3 months. There have been no abnormalities of 
cardiac size or function and no further attacks of PSVT on 
drug treatment. No obvious abnormalities were found at 
the follow-up physical examination. During follow-up, we 
did not record any adverse or unanticipated events. Doses of 

medication are currently gradually tapered. (All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). This study was approved 
by the ethical review committee of The Children’s Hospital 
Capital Institute of Pediatrics (registration number: 
SHERLL2018020). Written informed consent was obtained 
from the patient for publication of this manuscript and any 
accompanying images).

Discussion

Although PSVT is the most common tachyarrhythmia in 
children, few reports of thrombosis result from PSVT in 
children. So far, there have only been three reported cases 
of PSVT causing left atrial appendage and left ventricular 
thrombosis (3-5) in pediatric patients. 

We reported the case of a 23-month-old girl with 
echocardiography revealing a thrombus in the left ventricle 
with heart failure and signs of peripheral embolization 
(cerebral infarction) following episodic PSVT. When her 
sinus rhythm was restored, neurological sequelae resulting 
from cerebral infarction remained, and it was characterized 
by the increased tone and impaired movement of the left 
side.

The defining characteristic of PSVT is its abrupt onset 
and termination, with varying durations (6). Clinical 
manifestations include anxiety, tachypnea, pallor, cyanosis, 
and poor appetite. An ECG examination is required for 
confirmation of PSVT (7-9). Diagnosis and treatment may 

Figure 2 The abnormal echocardiography 2 weeks before admission. (A) Echocardiography showing an abnormal mass (arrow) suspected 
thrombus in the left ventricle; (B) echocardiography showing an abnormal mass (arrow) suspected thrombus in the left ventricle with a small 
amount of pericardial effusion. LV, left ventricular; LA, left atrial; RV, right ventricular; RA, right atrial.
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Figure 3 Electrocardiogram showing sinus rhythm.
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be delayed due to nonspecific symptoms in infants or young 
children and result in severe sequelae. In the present case, 
the child’s episodes of PSVT recurred until she developed 
serious complications, including ventricular thrombus and 
cerebral infarction. 

When the girl was admitted to our department, she 
remained in sinus rhythm with intermittent episodes 
of PSVT. There are multiple possible sources or causes 
of cerebral infarction, and it becomes difficult to 
differentially diagnose PSVT as the cause after an episode 
has terminated. After our team had carefully reviewed 

the medical history and performed related examinations, 
no other risk factors, except for PSVT, were found for 
thrombosis and neurological diseases leading to cerebral 
infarction in the girl, such as coagulation disorders, hepatic 
function abnormality, septicemia, disseminated intravascular 
coagulation (DIC), malignant tumor, hyperlipidemia, 
diabetes mellitus, nephrotic syndrome, obstructive 
sleep apnea syndrome (OSAS), coronary heart disease, 
rheumatic heart disease, infectious endocarditis, dilated 
cardiomyopathy, hypertensive disease, congenital heart 
disease, chronic obstructive pulmonary disease, pulmonary 
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Figure 4 Cranial MRI: the cranial MRI checked during the hospitalization and 3 weeks after admission. (A) The formation of local 
cerebral softening lesions and multiple abnormal intracranial signal shadows; (B) there were liquefaction lesions in the right sub-region 
of the nucleus, the right frontal lobe, temporal lobe, and occipital lobe; lesions in the left parietal cortex were enhanced, and all lesions 
had disappeared in diffusion-weighted imaging. LV, left ventricular; LA, left atrial; RV, right ventricular; RA, right atrial; MRI, magnetic 
resonance imaging.
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Figure 5 The echocardiography checked 3 weeks after admission. (A) Echocardiography showing the atrial and ventricular structures were 
normal, no thrombus or pericardial effusion was observed; (B) echocardiography showing the atrial and ventricular structures were normal, 
no thrombus or pericardial effusion was observed. 
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heart disease, or history of surgery (10,11). Therefore, we 
speculated that recurrent episodes of PSVT caused the left 
ventricular thrombus. 

The mechanism of thrombus formation by PSVT is 
unknown, and several factors are potentially involved. Both 
the onset and termination of PSVT are characteristically 
abrupt. The sudden attack and cessation of PSVT may 
result in the loss of effective contraction and relaxation in 
the atrium and atrioventricular node, leading to the decline 
or loss of pumping function. The sudden termination of 
longer duration PSVT attacks may lead to a decline of atrial 
and atrioventricular nodes’ systolic function and then cause 
turbulent blood flow in the ventricle. This would, in turn, 
increase the contact between platelets and endothelium; 
increased platelet activation results in an increased risk of 
thrombus formation (12-14). 

Atrial fibrillation is the most common cause of blood 
clots in adult arrhythmias; thus, anticoagulant therapy is 
the routine treatment for such patients. In atrial fibrillation, 
local blood stasis and turbulent flow give rise to thrombosis 
formation (14). Atrial fibrillation in PSVT patients is 
significantly higher than that of the general population 
and may reach 12–44% (15,16). In the present case, it is 
unknown whether the patient developed thrombosis due to 
the long-term PSVT alone or atrial fibrillation.

In conclusion, this was a rare case of left ventricular 
thrombus, and cerebral infarction after sustained episodes 
of PSVT in an infant diagnosed based on cross-sectional 
echocardiography. We recommend echocardiographic 
evaluation of the left ventricular function, including 
the screening for thrombi, and that the possibility of a 
thrombus must be considered when an abnormal structure 
is identified in the left ventricle.

The clinical significance of this case report highlights 
the importance of health education for general community 
populations. Additionally, the attending parent or 
guardian should pay adequate attention to abnormal 
clinical manifestations such as tachypnea, pallor, cyanosis, 
and poor appetite from the patients’ side. If the above-
mentioned abnormal symptoms occur, the parent or 
guardian should promptly take their baby to the hospital. 
From the pediatricians’ side, they should be trained for 
early recognition of the nonspecific clinical manifestations 
of PSVT, and for making diagnosis by ECG, evaluation 
of cardiac function and thrombosis by echocardiography, 
a n d  t e r m i n a t i o n  P S V T  a s  r a p i d l y  a s  p o s s i b l e . 
Thromboprophylactic therapy should be provided in 
instances of recurrent attacks that are not easily terminated. 

In order to prevent this rare but severe clinical 
complication, future research may concentrate on risk 
factors leading to thrombosis, including the duration and 
frequency of the PSVT attack, ventricular rate at the time 
of the attack, as well as the platelet count and function, 
thrombin, fibrinolytic enzymes, and so on. More attention 
should be paid to children with high risk factors, and 
preventive measures must be taken swiftly against severe 
complications. 
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