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Efficacy of Adenosine in the Differential Diagnosis of Narrow QRS
Complex Tachyarrhythmia: A Case Diagnosed with Atrial Flutter

After Adenosine

Dar QRS Kompleksli Tasiaritmi Ayirici Tanisinda Adenozinin Etkinligi: Adenozin Sonrasi

Atriyal Flutter Tanisi Alan Bir Olgu
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Abstract

The most common tachyarrhythmias in childhood are narrow QRS
complex tachyarrhythmias. The majority of these are supraventricular
tachycardia (SVT). If electrocardiography is inconsistent with
typical SVT, another underlying arrhythmia should be considered.
In this case, a patient with narrow complex tachycardia who was
diagnosed with atrial flutter after adenosine was presented to
increase awareness on the subject.
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Cocukluk caginda en sik gorilen tasiaritmiler dar QRS kompleksli
tasiaritmilerdir. Bunlarin da buytk codunlugunu supraventrikller
tasikardi (SVT) olusturmaktadir. Cekilen elektrokardiografi tipik
SVT ile uyumsuz ise altta yatabilecek baska bir aritmi olabilecegdi
distndlmelidir. Bu olguda, dar kompleksli tasikardi saptanip
adenozin sonrasinda atriyal flutter tanisi almis hasta konu hakkindaki
farkindaligr artirmak icin sunuldu.
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Introduction

High heart rate for age in children is defined as tachycardia.’
Tachycardias are classified under two main headings as narrow
or wide QRS tachycardia. Supraventricular tachycardia (SVT)
is the most common narrow QRS arrhythmia in childhood.
SVT should be considered in cases with a sudden onset and
unexplained heart rate above 200, and with abnormal P
waves or without P waves on electrocardiography (ECG).2

Atrial flutter is a relatively common supraventricular arrhythmia
characterized by rapid, regular atrial depolarizations, typically
around 300 beats/min, and a regular ventricular rate
corresponding to one-half or one-fourth (150 or 75 beats/
minute) of the atrial rate.®> However, both arrhythmias are not
always easily recognized.

In this study, a patient diagnosed with atrial flutter after
adenosine due to the presence of flutter waves, whose ECG
findings were inconsistent with typical SVT, was presented to
emphasize the effectiveness of adenosine in the differential
diagnosis of arrhythmia.

Case Report

A 10-year-old girl patient, whose heartbeat could not be
detected at the scene after an in-vehicle traffic accident,
was resuscitated by health professionals. The patient,
whose spontaneous circulation returned after 15 minutes
of resuscitation, was intubated and brought to the
emergency room. In the imaging performed here, lung
contusion, brain edema, cranial infarct, spleen laceration
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and bilaterally displaced distal femur fracture were detected.
After the interventions made by the relevant branches,
she was hospitalized in our pediatric intensive care unit for
postoperative follow-up.

The patient was started to be followed on a mechanical
ventilator. Midazolam and fentanyl were started as
sedoanalgesics to increase patient compliance and effective
respiratory support in invasive mechanical ventilation.
Piperacillin-tazobactam + teicoplanin + meropenem was given
as antibiotherapy to the patient who underwent splenectomy
and bilateral chest tube insertion and was operated for
bilateral femur fracture. 3% hypertonic saline and mannitol
were started for brain edema detected in computerized
brain tomography. Inotropic adrenaline infusion (0.1 mcg/
kg/min) was initiated in the hypotensive patient, and dose
titrations were performed according to the need during the
follow-up. Mass CK-MB: 201 ug/dL and troponin I: 0.094
ug/L were detected. Initial ECG evaluation was normal. Mild
systolic dysfunction was detected in the echocardiography
(ECHO) examination performed while taking inotropes,
and it was recommended to continue inotropic therapy.
Low molecular weight heparin (enoxaparin) was started for

thromboembolism prophylaxis. Levetiracetam was given
at a dose of 30 mg/kg/day as an antiepileptic. Adrenaline
infusion was stopped after the ECHO examination performed
on the 6™ day of follow-up. On the 7" day of the follow-up,
the patient was extubated and enteral nutrition was provided
with the help of a nasogastric tube.

The patient, whowasimproving clinicallyand hemodynamically,
had tachycardia (252 beats/min) on the 9" day of the follow-
up. In the ECG, it was observed that there was an irregular
tachycardia with a narrow QRS complex (Figure 1). On
detailed examination, it was observed that it was an atypical
supraventricular tachyarrhythmia with variable P waves
morphology, which included bundle branch blocks in places,
unlike classical SVT. Rapid adenosine bolus (0.1 mg/kg) was
administered to the patient who underwent ECG monitoring
for both treatment and differential diagnosis. A diagnosis
of atrial flutter was made with the appearance of typical
flutter waves after the administration of drug (Figure 2).
After amiodarone loading treatment (5 mg/kg), normal sinus
rhythm was restored (Figure 3). Amiodarone maintenance
treatment was continued at a dose of 5 mg/kg/day. The
patient, who was in good general condition and did not need

Figure 1. Before adenosine, narrow QRS complex tachycardia incompatible with typical supraventricular tachycardia. Arrows indicate the absence of well- shaped

and regular P waves in front of the QRS complexes

Figure 2. The appearance of typical flutter waves in the administration of adenosine. Red arrows show flutter waves, black and blue arrows show narrow
complex tachyarrhythmia waves occurring when adenosine effect disappears
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intensive care, was transferred to the service for rehabilitation
treatments on the 21 day of her hospitalization.

Discussion

Narrow QRS complex tachycardias are common
tachyarrhythmias seen in childhood. There are 3 underlying
mechanisms.* The most common mechanism is a vicious circle
that occurs via the atrium (atrial fibrillation, atrial flutter),
atrioventricular (AV) node (AV node reentry tachycardia) or
accessory conduction pathway (AV reentry tachycardia).
The second mechanism is automaticity gain from the sinus
node (sinus tachycardia) or from another part of the atrium
(atrial tachycardia). The third mechanism is less common
triggered tachycardias. In this study, the role of adenosine
in the differential diagnosis of arrhythmia in addition to its
therapeutic properties was emphasized in a patient who was
initially thought of as SVT and later diagnosed as atrial flutter.

Adenosine is used more safely in the treatment of acute
supraventricular arrhythmias due to its extremely short
effective half-life. Adenosine has a negative dromotropic
effect at the level of the AV node when administered
rapidly intravenously.> This slowdown, and even occasional
interruption of electrical impulse conduction to the AV node,
can restore normal sinus rhythm in patients with reentrant
SVT. Diaz-Parra et al.®> stated that adenosine was effective in
the treatment of SVT patients despite the need for repeated
doses. Losek et al.® reported that cardioversion was achieved
at the rate of 72% with adenosine administration in probable
SVT patients and no side effects were observed. In addition, it
was recommended as a useful diagnostic agent in patients with
regular tachycardia with narrow QRS complexes of unknown
origin.” However, a proarrhythmic effect of adenosine was
reported in a patient whose diagnosis of atrial flutter was

desired to be confirmed.® We also administered adenosine for
both treatment and differential diagnosis of tachyarrhythmia
with narrow QRS complex, which was present in our patient.
Short-term AV dissociation was achieved in the patient and
flutter waves became evident.

Atrial flutter is usually diagnosed by the presence of typical
sawtooth-like flutter waves on an electrocardiogram.>® Atrial
flutter may remain as flutter, transform into atrial fibrillation,
or turn to sinus rhythm within hours or days.® The mechanism
of atrial flutter is macro reentry within the atrial wall. Since
the AV node is not involved in the reentry circuit, adenosine
cannot terminate atrial flutter, but it unmasks the flutter wave
by causing AV block.® In our patient, while the ventricular
rate was approximately 250/min before the administration
of adenosine, ECG taken during adenosine push showed an
atrial rate of 500/min (typical atrial flutter with 2:1 AV block).
In addition, during the atrial flutter rhythm in the patient’s
ECG, P waves were negative in V1 and positive in V2-V4.
These findings also support the diagnosis of right atrial flutter
with crista terminalis localization.

Amiodarone has been shown to be beneficial in both short-
term therapy and adjuvant therapy with other antiarrhythmic
drugs in pediatric patients with various rhythm disorders.™
It has been stated that standard treatments are ineffective,
and intravenous amiodarone can be life-saving, especially in
patients with postoperative functional ectopic tachycardia.” 2
In one study, it was reported that amiodarone treatment
successfully converted atrial flutter to normal sinus rhythm
without the application of electrical cardioversion.” In
this study, a newborn infant with narrow QRS complex
tachycardia was shown to have atrial flutter with a typical
sawtooth pattern underlying after intravenous administration
of adenosine. In addition, flecainide acetate, amiodarone,
sotalol hydrochloride or combinations of these drugs were

Figure 3. Electrocardiogram that returned to normal sinus rhythm after amiodarone. Arrows show reversion to sinus rhythm with a smooth P wave in front of
each QRS complex
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reported to be effective in patients with SVT, who were
resistant to first-line drugs such as adenosine.™

Atrial flutter, which was masked after adenosine, was also

revealed in our patient. Afterwards, a successful return to
sinus rhythm was achieved with amiodarone treatment.

In conclusion, if the ECG is inconsistent with typical SVT
in narrow QRS complex tachycardias, another possible
underlying arrhythmia should be considered, and response to
treatment with adenosine should be evaluated. Moreover, it
should be remembered that successful cardioversion can be
performed with amiodarone when atrial flutter is diagnosed.
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