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ABSTRACT

Purpose: Atrial flutter is an uncommon arrhythmia in the neonatal period. This
study aimed to describe the cause and clinical course of atrial flutter in neonates.
Methods: The medical records of 14 patients diagnosed with atrial flutter at Ulsan
University Hospital Neonatal Intensive Care Unit (NICU) between March 2008 and
August 2020 were reviewed retrospectively.

Results: All 14 cases occurred on the first day of birth. Of these, two were term
infants, and 12 were preterm infants. Causes of atrial flutter included three cases of
the umbilical venous catheter misplacement, one with a diabetic mother, and one
ivolving atrial flutter after an intravenous aminophylline injection. Thirteen patients
had structurally normal hearts with no congenital heart diseases. The patient, born
to a diabetic mother, had an atrial septal defect and ventricular hypertrophy. Adeno-
sine was administered first to differentiate it from paroxysmal supraventricular tachy-
cardia. Synchronized cardioversion was attempted in 11 patients, while one received
it after an esmolol injection that failed to convert to sinus rhythm. One patient had a
recurrence after the intrusion of a peripherally inserted central catheter; however,
atrial flutter disappeared after repositioning it. No patient had a recurrence after dis-
charge.

Conclusion: Neonatal atrial flutter is a rare tachyarrhythmia with the risk factors often
unknown; however, it could occur in structural heart disease, mispositioning of the
umbilical venous catheter, and if the mother has diabetes. During umbilical venous
catheterization, clinicians should be cautious and ensure appropriate monitoring of
infants in the NICU as it may cause complications.

Key Words: Atrial flutter; Infant, newborn; Umbilical catheterization; Electric counter-
shock
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Table 1. Demographics and Clinical Characteristics of 14 Patients with Neonatal Atrial Flutter

GA(wk) BW(g) Sex Modeofdelivery Multiple births Apgarscorel,5min Cause ofadmission Respiratory support

+5

Case 1 40 3,670 F C-sec 9,10 Tachycardia None

Case 2 34" 2,500 M NSVD 8,9 Prematurity Nasal CPAP
Case 3 30" 1,900 M C-sec 5,7 Prematurity MV

Case 4 32" 2,030 F C-sec Twin 4,7 Prematurity MV

Case 5 347 2,620 M C-sec 57 Prematurity None > MV
Case 6 34" 2,480 M C-sec 6,8 Prematurity HENC

Case 7 29* 1,660 M NSVD 7,8 Prematurity None > HENC
Case 8 32" 2070 M C-sec 7,8 Prematurity HENC

Case 9 32" 2330 M NSVD 4,6 Prematurity MV

Case 10 33* 1,980 M C-sec Twin 6,8 Prematurity HFNC > MV
Case 11 34" 2,720 F C-sec Twin 5,8 Prematurity HFNC

Case 12 37" 5,680 M C-sec 6,9 Tachypnea HFNC
Case13 35" 2,750 F NSVD 7,9 Prematurity HENC > MV
Case 14 29" 1,160 F C-sec Triple 57 Prematurity MV

Abbreviations: GA, gestational age; BW, body weight; C-sec, Cesarean section; NSVD, normal spontaneous vaginal delivery; CPAP, continuous positive
airway pressure; MV, mechanical ventilation; HENC, high flow nasal cannula.
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Figure 1. A 12-lead electrocardiogram of Case 1 shows a saw-tooth pattern of atrial flutter
with 2:1 atrioventricular conduction in leadsII, ITI, and aVE.
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Table 2. Diagnosis and Electrocardiogram Findings of 14 Patients

On:ge(:_fl:ﬁ)zﬁ;dia Time interval* (min)  Ageatdiagnosis(d)  Atrial rate Ventricular rate z)u;gzzg:::;l;f)
Case 1 <1 336 1 396 198 2:1
Case 2 10 2,290 3 446 223 2:1
Case 3 16 110 1 374 187 2:1
Case 4 5 5 1 456 228 2:1
Case 5 2 150 1 460 230 2:1
Case 6 3 65 1 390 195 2:1
Case 7 13 13 1 444 222 2:1
Case 8 4 356 1 406 203 2:1
Case 9 2 130 1 392 196 2:1
Case 10 2 26 1 400 200 2:1
Case 11 3 175 1 426 213 2:1
Case 12 6 55 1 382 191 2:1
Case 13 2 9 1 375 185 2:1
Case 14 3 10 1 436 218 2:1

*Time interval between onset of tachycardia and adenosine/ice bag application.
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Figure 2. (A) Baseline 12-lead electrocardiogram of Case 10 demonstrates narrow QRS-tachycardia
with a ventricular rate of 200 beats per minute. (B) A 12-lead electrocardiogram after adenosine
injection shows atrial flutter of 462 beats per minute with variable atrioventricular conduction.
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Table 3. Risk Factors, Treatment, and Recurrence of 14 Patients

Echocardiography uve
.. Risk factor Treatment Recurrence
Initial Follow-up (mo) C¢atheterization

Casel ASD/PFO Normal (12) No Unknown Cardioversion No (12yr 11 mo)
Case2 PFO Not done Yes UuvC Esmolol, Cardioversion No (2 mo)
Case3 PDA/ASD Normal (11) Yes Unknown Cardioversion Yes* (6 yr 6 mo)
Case4 mVSD/ASD Normal (10) Yes Unknown Cardioversion No (1yr8 mo)
Case5 PFO Normal (10) Yes uvC Cardioversion No (3yr)
Case6 PDA/ASD Normal (3) Yes Unknown Cardioversion No (1yr2mo)
Case7 PFO Not done Yes Unknown Cardioversion No (3yr)
Case8 PFO Not done Yes Unknown Cardioversion No (9 mo)
Case9 PFO Normal (36) Yes APL Cardioversion No (3 yr 1 mo)
Case 10 Normal Not done Yes Unknown Spontaneous recovery  No (2yr 11 mo)
Casell PFO Not done Yes Unknown Spontaneous recovery  No (5 mo)
Case 12 Ventricular hypertrophy/  Normal (1) Yes Maternal DM, ventricular Cardioversion No (4 mo)

ASD hypertrophy
Case 13 PHT/Large PDA/mVSD/  Normal (1) Yes uvC Cardioversion No (6 mo)

ASD
Case 14 PDA/ASD Normal (2) Yes unknown Cardioversion No (1yr 6 mo)

*During hospitalization, atrial flutter recurred after PICC insertion on 12 days of life.
Abbreviations: UVC, umbilical venous catheter; ASD, atrial septal defect; PFO, patent foramen ovale; PDA, patent ductus arteriosus; mVSD, muscular
ventricular septal defect; APL, aminophylline; DM, diabetes mellitus; PHT, pulmonary hypertension.
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