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ABSTRACT

Establishing the etiology of tachycardia in a
trauma patient is often difficult. Pediatric trauma
patients present an even tougher challenge.
Cardiac contusion should be suspected when
other more common traumatic injuries that
produce hypoxia and blood loss are excluded. The
diagnosis of cardiac contusion is notoriously
difficult to make largely due to the controversy
over the definition of the disease, and the lack of
a true gold standard confirmatory test.
Atrioventricular nodal reentrant tachycardia
(AVNRT) is a common form of supraventricular
tachycardia (SVT) that can also present a
diagnostic challenge to emergency physicians.
While electrophysiologic studies are the gold
standard for confirming the diagnosis, there are
certain aspects of the history, electrocardiogram
(ECG), and responses to cardiac maneuvers that
strongly suggest the diagnosis. We present the
case of a pediatric trauma patient that presented
with new onset AVNRT masquer ading as cardiac
contusion.

INTRODUCTION

Tachycardiain atrauma patient isoften an ominous
sign. Emergency physicians (EPs) must employ a
broad differentid diagnosiswhenattemptingtoidentify
theetiology of tachycardiain thetraumasetting. At
the same time, EPs must remain focused on the
common causes of tachycardiathat are associated
with high morbidity and mortality, such asintra-
abdomina bleeding or blunt chest trauma.

Theincidence of blunt chest injury hasbeen onthe
risefor the past severa years, probably asaresult of
increased number of motor vehicle accidents.
Evidence of blunt chest injury can be subtle at the
timeof presentation, making clinical suspicionthekey
to diagnosis.? Further complicating mattersin the
pediatric populationisthefact that the bony thorax of
childrenislessminerdized thanthat of adults, making
it possible to have serious pulmonary or cardiac
injurieswithout associated bony injury.®Blunt cardiac
injuries, including cardiac contusons, can haveserious
sequelaesuch asdysrhythmia, myocardid infarction,
cardiac rupture, formation of aneurysm, or cardiac
tamponade.* Thereisno gold standard test to confirm
the presence of a blunt cardiac injury. Instead, a
combination of clinical signs and symptoms,
electrocardiographic (ECG) changes, elevation of
cardiac enzymes, and echocardiogram are used to
confirmthediagnosis®

Supraventricular tachycardia (SVT) includes al
tachyarrhythmiasthat originateabovethebifurcation
of thebundle of Hisinareentrant circuit. Atrial rates
by definition must be above 100 beats per minute,
although the ventricular rate may be less if the
conductionisincomplete. SVT usudly hasanarrow
QRS complex, but it may bewide dueto abhorrent
conduction, presence of an accessory pathway, or
when thereisacoexistent bundlebranch block.6 SVT
is further classified as paroxysmal, persistent, or
chronic. Paroxysmal supraventricular tachycardia
(PSVT) may be caused by AV nodal reentry, Wolff-
Parkinson-White (WPW) syndrome, or intra-atrial
or sino-atrial reentry. The most common form of
PSVT is due to AV nodal reentry.® While
electrophysiologic testing isthe gold standard for
identification of thevariousPSVT subtypes, thereare
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specific eectrocardiographic (ECG) criteria, aswell
asimportant cluesinthehistorical data, and responses
to cardiac maneuversthat can aid the EPinmaking
thecorrect diagnosis.”

We present the case of atrauma patient that presented
with new onset AVNRT masquerading as cardiac
contusion, with a discussion of the clinical
differentiation betweenthetwo entities.

CASE REPORT

Aneight-year-old maeriding abicyclewasbrought to
our emergency department after being struck by acar
at moderate speed. The EMT reported that the patient
was hemodynamically stable during transport. Hehad
aquestionable brief 1oss of consciousness on scene,
but had a Glasgow Coma Scale of 15. Paramedics
also noted an obviousright tibiaand fibuladeformity.
Upon arrival to the emergency department the patient
was conversant. Hisairway wasintact with unlabored
respirationsat arate of 26 breaths per minuteand an
oxygen saturation of 98% onroom air. Therewereno
outward signs of chest trauma. Breath sounds were
clear toauscultation bilaterally. Heart ratewas 83 beats
per minute (bpm) and blood pressure was 121/74
mmHg. Cardiac auscultation wasnormal. The patient
had an obvioustibiaand fibulafracture on theright
with good distal neurovascular function. Therewasno
active external bleeding. Secondary survey was
significant for largeabrasiontotheleft ear and alarge
left occipital cephalohematoma. The patient had no
signsof traumato the chest, and was non-tender across
thebony thorax. Theabdomen was soft and non-tender,
with no outward signsof trauma. A focused abdominal
sonogram for trauma (FAST) was performed and was
negativefor intraperitoneal or pericardial fluid. The
Glasgow Coma Scaewas 15, although the patient was
somewhat

ordered. Radiographsof the cervical spine, chest and
pelviswere normal. Radiographs of theright lower
extremity showed acomminuted right tibiaand fibula
fracture. Computed axial tomography of the head,
abdomen and pelvis were normal. The orthopedic
servicewas consulted for the patient’sfracture. The
patient wasgiven morphinesulfatefor pain. The patient
subsequently complained of nausea and was
administered 12.5 mg of promethazine. A short time
later the patient became agitated, restless, and
tachycardicto arate of 150-160 bpm. Blood pressure
remained normal. Dueto concern of the possibility of
occult abdominal bleeding, arepeat FAST examwas
performed and remained negative. Repeat hemoglobin
and hematocrit was unchanged. Diphenhydraminewas
administered for suspected akathisia, and ashort time
later the tachycardiaand agitation resolved.

The patient wasadmitted to the traumaservicewith a
diagnogisof pedestrian versusauto withlower extremity
fracture, closed head injury, and ruleout blunt abdominal
trauma. Once admitted, the patient continued to have
runsof tachycardiawith arate of 130-160 bpm. The
rhythmappearedtobe SVT ontelemetry strips (Figure
1). Thetachycardiawasessily terminated with carotid
massage. The patient experienced pal pitationsduring
the episodes of tachycardia, but was otherwise
asymptomatic.

Thepossibility of acardiac contus on wasentertained.
Resting 12-lead ECG initidly demongtrated ajunctiona
rhythm (Figure 2). Six minutes|ater, arepeat 12-lead
ECG demonstrated normal sinusrhythm (Figure 3).
Troponin | level was elevated at 1.9 ng/ml. A
transthoraci c three-dimensi onal echocardiogramwas
performed which did not show any evidence of blunt
cardiacinjury. Pediatric dectrophysiology consultation
was obtained. The electrophysiologist noted evidence
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of an atypical AV nodal reentry
tachycardia, not consideredto be
sequelae of blunt cardiac injury.
The consultant recommended that
the patient be started on flecainide
only if symptomatic. Since the
patient was experiencing
palpitations, he was started on
flecainide50 mgtwicedaily.

Figuia 2

The next day the patient’s
extremity fracturewasoperatively
repaired by orthopedics. The
remainder of hishospital course
was uneventful. The patient did
not experience any further
episodes of tachycardia. On
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DISCUSSION

AVNRT isthemost commonform
of PSVT. Onethird of adolescent
casesof PSVT will be secondary
toAVNRT.2° Althoughrardly life
threatening, AVNRT can have
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significant associated symptoms
whichcaninterferewithqudlity of life* Themechanism
of AVNRT isknown to betheresult of adual atrial
pathway proximal to the AV nodethat causesrapid
conduction through the AV nodeitself. In contrast,
pre-excitation syndromes, such asWPW, rely onan
accessory pathway to produce tachycardia by
bypassngtheAV node* Thereentry circuitisinitiated
whenaprematureatria beat approachestheAV node
during arefractory period. Thiscausesanimpulseto
be conducted in an anterograde fashion viaasiow
pathway located in the anterior AV node.
Simultaneoudly, afaster pathway inthe posterior AV
nodeconductsinaretrogradefashion.*> Theimpulses
created by the pathways are conducted to the
ventriclesviatheHisbundleand thentotheright and

left bundle branches (Figure 4). This pattern will
continueuntil thecircuitisdisrupted. Sincethecircuit
dependson the conduction propertiesof theAV node
itself, vagal maneuversand medicationsthat block AV
conduction, such asadenosine, areusualy successful
inhalting thetachycardia®

Electrophysiologic studies arethe gold standard for
defining the mechanism of SVT, but they arerarely
needed to establish the diagnosis. The
electrocardiogram isthe EP s best diagnostic tool
whenit comesto diagnosisof PSVT. Studieshave
attempted to define ECG criteriafor diagnosisof the
different formsof PSVT, but none have been shown
to be highly sensitive or specific.” Thereare certain
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Figure 4

Liagramatic illustration of a typical A nodal reentry circ it
near the A% node with retrograde conduction wa fast p athway
and anterograde conduction wia a sloveer, anterior patheway
(depicted by wawy line).

characteridicsthat will favor thediagnosisof reentrant
tachycardia

AVNRT will stop and start suddenly. Sincetheatria
areactivated just after theventricles, thePwavesare
usudly buriedintheQRSand arenot visbleon ECG
tracing. Other ECG characteristicsof AVNRT are
narrow QRSwith ausud rateof 160-190 bpm. Often
timesa“pseudo S’ wave can beseenintheinferior
leads (Figure5). Thispseudo Swaveistheresult of
ST segment distortion from the conduction of the
retrograde Pwaves. A pseudo R’ canalsobeseenin
lead V1 during thetachycardiawhichisnot present
during timesof norma conduction.*®

Casesof AVNRT that areasymptomatic do not require
any specific therapy.' Patients can be taught vagal
maneuversto sdlf terminate episodes.’® Patientswith
moderate or frequent

syndromeprior to administration of calcium channel
blockers. Patientswith severe or incessant symptoms
arecandidatesfor catheter ablation. Recent advances
inablation techniqueshave made ablation avery low
risk first line therapy. In fact, one recent study
concluded that catheter ablation is43% more cost
effectivethan medicad management over thelongterm,
with lower morbidity and mortality.®

Although blunt cardiacinjury lacksadiagnosticgold
standard, and the clinical effects can be broad,
retrospective analysisof this case does not support
thediagnosis. Our patient had acompl ete absence of
chest wall abrasionsor contusionsduring hisinitial
and subsequent eva uations. Many authorsagreethat
isolated blunt cardiac and pulmonary injuriescan occur
without concomitant bony fracture dueto decreased
mineralization of the pediatric chest wall; however,
onelargemulti-center andys sfound that isolated blunt
cardiacinjury wasrare.’®2 Our patient displayed a
mildincreaseintroponintoalevel of 1.9ng/ml. While
no strict criteriahave been established, Hirsch et al.
found that troponin levelscan beashighas2.0 ng/ml
in healthy children.*” Furthermore, the increased
cardiac workload associated with AVNRT hasbeen
shownto causeamildincreaseinthetroponinleve .8
Finally, our patient did not show any evidence of
cardiac wall dysfunction or valvular damage on
echocardiogram.

Thehigtoricd, clinica, and e ectrocardiographic data
confirmthat this patient’ stachycardiawastheresult
of anAV nodal reentrant circuit (Table 1). Episodes
were sudden in onset and termination. On ECG the
heart rate was generally 160-180 bpm, QRS
complexeswerenarrow with no discernable Pwaves,
and a pseudo S wave was noted in inferior leads.
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