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Abstract: We present the case of a female patient admitted to 

the Arrhythmia and Pacemaker Service of the Instituto de Cardi-

ología y Cirugía Cardiovascular, with a diagnosis of atrial flutter 

with variable atrio-ventricular conduction. During a transesopha-

geal echocardiogram she developed a tachycardia with wide QRS 

with significant hemodynamic instability. She was initially treated 

with electrical cardioversion which restored sinus rhythm. Subse-

quently, radiofrequency ablation of the atrial flutter was per-

formed. This case highlights an unusual and significant complica-

tion that may occur during transesophageal echocardiography 

leading to patient decompensation from the hemodynamic stand-

point, which diagnosis is under discussion. 

Key words: Atrial flutter; 1:1 Atrio-ventricular conduction; 

Transesophageal echocardiogram; Ventricular tachycardia 

Resumen: Se presenta el caso de una paciente ingresada en el 

Servicio de Arritmias y Marcapasos del Instituto de Cardiología y 

Cirugía Cardiovascular, con diagnóstico de flutter auricular con 

conducción auriculoventricular variable, quien durante la realiza-

ción de un ecocardiograma transesofágico, desarrolló una taqui-

cardia con QRS ancho con gran inestabilidad hemodinámica. Se 

trató inicialmente con cardioversión eléctrica, con recuperación del 

ritmo sinusal, posteriormente se realizó ablación con radiofre-

cuencia del flutter auricular. Se destaca una complicación inusual 

e importante que puede presentarse durante la realización de la 

ecocardiografía transesofágica, cuyo diagnóstico se debate y des-

compensa a la paciente desde el punto de vista hemodinámico. 

Palabras clave: Flutter auricular; Conducción auriculoventricular 

1:1; Ecocardiograma transesofágico; Taquicardia ventricular 

 

Introducción: 
Transesophageal echocardiography (TEE) is a fundamental diag-

nostic tool in assessing multiple cardiovascular diseases. It is con-

sidered a safe procedure, with a low incidence of major complica-

tions; however, it is not without adverse events which can com-

promise the patient’s stability requiring immediate intervention1. 
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Among the complications described for TEE 

those related to oropharyngeal and esophageal 

trauma are predominant; in contrast, the ap-

pearance of significant arrhythmias during the 

procedure is infrequent and poorly reported in 

literature2. 

The aim of this report is to present a clinical 

case that, unusually, manifests a tachycardia 

with wide QRS complex (TWQRSC) during a 

TEE, representing an important diagnostic and 

therapeutic challenge. 

 

CASO CLÍNICO 
A 51-years-old white female patient with a past 

medical history of arterial hypertension, treated 

with losartan 50 mg every 12 hours and spiro-

nolactone 25 mg daily. She had no relevant 

family history, no substance uses and no known 

allergies. She was admitted to the Arrhythmia 

and Pacemaker Service for the evaluation of 

palpitation episodes lasting two months. 

The patient reported that these episodes had a 

sudden onset, occurred at any time of day, 

were unrelated to physical exertion and were 

accompanied by dyspnea and chest tightness 

that had increased in frequency and duration 

over the past week. 

Physical examination revealed blood pressure of 

100/60 mmHg, heart rate of 90 beats per mi-

nute, arrhythmic heart sounds on auscultation, 

normal vesicular respiratory murmur, no rales 

and oxygen saturation of 98%. 

The electrocardiogram (ECG) showed typical 

counterclockwise atrial flutter, with negative F 

waves in leads DII, DIII, and aVF and variable 

2:1, 3:1 atrio-ventricular conduction (Figure 

1); as well as intermittent atrio-ventricular dis-

sociation, wide QRS complexes with right bun-

dle branch block morphology and some isolated 

wide complexes with left bundle branch block 

morphology. 

Complementary blood tests were performed 

which showed normal values.  

The transthoracic echocardiogram showed a left 

ventricle ejection fraction in 45% by the Simp-

son`s method, with moderate remodeling of 

that ventricle, concentric hypertrophy, biven-

tricular systolic dysfunction (moderate of left 

ventricle and mild of right ventricle), regional 

segmental contractility abnormalities predomi-

nantly in the inferior wall, elevated pulmonary 

capillary pressures and left atrial pressure, 

moderate dilation of both atria and no pulmo-

nary hypertension. 

The transesophageal echocardiogram was per-

formed after oropharyngeal anesthesia with 

xylocaine, without difficulty passing the esoph-

ageal probe, under cardiac monitoring, with an 

electrocardiogram and a cardiover-

sion/defibrillation device available. The patient’s 

baseline state showed atrial flutter with variable 

2:1, 3:1 conduction. This echocardiogram re-

ported biventricular dilation, a structurally nor-

mal mitral valve with moderate regurgitation, a 

chicken-wing left atrial appendage, without 

thrombus, normal aortic valve, mild functional 

tricuspid regurgitation, presence of spontane-

ous echo contrast in the right atrium, which 

was dilated and free of thrombus. The conclu-

sion was: biventricular systolic dysfunction, 

biatrial dilation, functional mitral and tricuspid 

regurgitations; moderate and mild respectively. 

 

 
 

Figura 1- Baseline electrocardiogram: 
Legend: atrial flutter with variable 2:1 and 3:1 atrio-
ventricular block, counterclock, atrial rate of 300 per 
minute, intermittent atrio-ventricular dissociation, 
wide QRS complexes right bundle branch block mor-

phology, and some isolated wide complexes with left 

bundle branch block morphology. 
The F waves of atrial flutter are not always the clas-
sic sawtooth pattern. In the figure several waves can 
be observed in different leads, at a rate of 300 per 
minute, some of which are blocked.  They are clearly 
seen in leads DIII, V1, V2 and V3. 

 

During this echocardiographic study, exactly 

when the esophageal probe was being passed, 

a regular rhythm tachycardia was recorded on 

the electrocardiogram; with wide QRS of 240 

milliseconds, a right bundle branch block pat-

tern of the His bundle, and a heart rate of 280 

beats per minute. Although the R-R interval 

coincided with the F-F interval on the electro-

cardiogram prior to the event, the electrocardi-

ographic criteria raised the possibility of ven-

tricular tachycardia (Figure 2). At that time, 

blood pressure was 80/40 mmHg, but the event 

was interpreted as atrial flutter with 1:1 atrio-

ventricular conduction and hemodynamic insta-

bility. The condition persisted after the removal 

of the esophageal probe, so electrical cardio-

version was performed three times with 200-

joule biphasic shocks, after intravenous seda-

tion with propofol. Sinus rhythm was restored 

as shown in figure 3, with no further arrhyth-

mia during follow-up. In a long strip of lead DII, 

illustrated in figure 4, sinus rhythm and an 
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isolated ventricular premature beat can be 

seen. 

 

 
 

Figura 2- Electrocardiogram during the 

transesophageal study 
Legend: wide-QRS tachycardia with right bundle branch 
block morphology, rate of 250 beats per minute, QRS dura-
tion of 240 ms. Note the QS complex in lead DI, QRS axis –
120°, positive aVR, and R/S ratio >100 ms in precordial 
leads. The QRS axis is similar in the ventricular premature 
beat and the tachycardia, differing from the baseline ECG.   

 

The definitive diagnosis of the acute event dur-

ing the transesophageal echocardiogram was 

interpreted as atrial flutter with 1:1 conduction. 

However, other diagnoses were considered in-

cluding ventricular tachycardia, antidromic 

tachycardia, atrial fibrillation mediated by an 

accessory pathway, pulmonary embolism and 

cardiac tamponade. All were ruled out, but ven-

tricular tachycardia could not be rejected from 

the electrocardiographic standpoint as seen in 

figure 2, since it meets the criteria3,4,5.  

In favor of the diagnosis of atrial flutter with 

1:1 conduction the following points were con-

sidered: 

 The patient's clinical context with a his-

tory of atrial flutter. 

 The measurement of the F-F interval 

before the transesophageal echocardio-

gram coincided with the R-R interval of 

the TWQRSC. 

 Its onset occurred when passing the 

probe through the esophagus, where 

sympathetic plexuses can be stimulat-

ed, which also influences cardiac con-

duction and the left atrium is the closest 

chamber to the esophagus.  

Nevertheless, an electrophysiological study is 

needed to establish a more definitive diagnosis. 

The patient was transferred to the intensive 

care unit for close monitoring and continuous 

observation. At 72 hours she was clinically sta-

ble, without complications and was readmitted 

to the arrhythmia and pacemaker ward. 

The patient was taken to the operating room for 

electrophysiological study, in typical atrial flut-

ter, seen during the surface electrocardiogram 

and corroborated during the intracavitary elec-

trocardiogram, at a F-F rate of 300 per minute. 

Subsequently, ablation of typical atrial flutter 

(counterclockwise, cavotricuspid isthmus-

dependent) was performed using a radiofre-

quency catheter, achieving bidirectional isthmus 

block after 12 applications with controlled tem-

perature between 50 and 60°C. Ventricular 

stimulation protocol was performed with the 

aim of ruling out ventricular tachycardia; no 

arrhythmia of this kind was provoked, but this 

fact must be carefully interpreted because false 

negative diagnoses may take place. The proce-

dure lasted 90 minutes and was uneventful. 

The following day, a follow-up transthoracic 

echocardiogram showed a left ventricular ejec-

tion fraction of 56%, apical akinesis in its mid-

dle and inferoseptal in its middle third. These 

results were similar to the previous study, ex-

cept for the evident improvement in the ejec-

tion fraction after arrhythmia reversal. 

The patient was discharged in sinus rhythm 

with no recurrence of atrial flutter or any other 

arrhythmia during four-month of follow-up. 

After the study, additional criteria supporting 

the diagnosis of the 1:1 atrial flutter were add-

ed: 

 No ventricular tachycardia was induced 

during ventricular stimulation in the 

electrophysiological study. 

 Ablation of atrial flutter was performed, 

and the patient never again developed a 

wide-QRS tachycardia during follow-up. 

 

COMENTARIO 

The diagnosis of tachycardia with wide QRS 

complexes by surface electrocardiogram may 

be difficult. Diagnosis mistakes are frequent 

and are commonly associated with higher mor-

tality. On spite of the well-established electro-

cardiographic criteria that make ventricular 

tachycardia different from supraventricular 

tachycardia with aberrancy, a diagnosis mis-

takes rate between 35 % and 39 % for ventric-

ular tachycardia at the beginning of the treat-

ment has been informed. In addition, with the 

exclusion of atrio-ventricular dissociation, 

common criteria used3-5 are not absolute, so 

clinical judgment cannot be forgotten. 

In the current case, the discussion around the 

tachycardia with wide QRS and the significant 

hemodynamic repercussion when passing the 

probe is precisely to be able to give the defini-

tive diagnosis. The appearance of tachycardia 

was initially interpreted as an episode of atrial 

flutter with 1:1 conduction through the atrio-

ventricular node in a patient with no prior histo-

ry of this conduction, apparently triggered by 

the transesophageal echocardiogram. It is 

worth noting that the presence of QS complex-
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es during arrhythmia is also seen in other enti-

ties such as ventricular tachycardia and tachy-

cardia with anterograde conduction over an 

accessory pathway, which had to be ruled out.

  

 

 
 

 

Figura 3- Post-cardioversion electrocardiogram 
Legend: Some sinus complexes, different duration 

QRS. The waves observed and interpreted as P 
waves in lead V1 are also seen in leads DII, V1, V2 
and V3. They are not artifacts and the intervals be-
tween these waves and the QRS are consistent. Note 
in lead V1 an atrial premature beat with a prolonged 
PR interval, followed by a ventricle premature beat or 

a junctional beat, dissociated. 
 

 

 
 

Figura 4- A longer strip of lead DII 

 

 

After initial diagnosis, it was considered that 

there were enough elements to think of a ven-

tricular tachycardia according to the surface 

electrocardiogram. The nosological approach 

was reassessed as tachycardia with wide QRS 

complexes and hemodynamic instability as a 

complication of the transesophageal echocardi-

ogram, which main diagnoses to be established 

would be typical counterclock atrial flutter with 

1:1 conduction or infra-Hisian ventricular tach-

ycardia. 

The clinical context favors atrial flutter with 1:1 

conduction due to the patient's history and the 

onset coinciding with manipulation of the echo-

cardiography transducer once inside the esoph-

agus. Other possible triggers, both pharmaco-

logical and due to electrolyte imbalances, were 

ruled out. The patient had never been treated 

with antiarrhythmic drugs and at no time before 

the transesophageal echocardiogram did this 

type of 1:1 conduction exist. Thus, a strict tem-

poral relationship between the procedure and 

the arrhythmia was established, which suggests 

that the study could have acted as a trigger. 

Certainly, when assessing the tachycardia pre-

sented, it meets some electrocardiographic cri-

teria of ventricular tachycardia3-5 such as: QS 

complexes in lead DI, axis of the QRS complex: 

-1200, positive aVr and R/S ratio >100 ms in 

precordial leads. The QRS axis is similar in ven-

tricular premature beats and the tachycardia, 

differing from the electrocardiogram observed 

in figure 3. In addition to these elements found 

in the surface electrocardiogram, there are oth-

er aspects to be discussed: the absence of his-

tory of ventricular tachycardia in the patient, 

the non-reproducibility of arrhythmias during 

ventricular stimulation, on which there was no 

action. After ablation of atrial flutter, no ar-

rhythmia appeared during follow-up. 

The occurrence of the arrhythmia during the 

referred procedure corresponds to the proximity 

of the esophagus to the cardiac chambers and 

the manipulation of the esophageal probe 

transducer. However, why do not reports of this 

complication appear in the revised series? This 

could be due to lack of reports of such cases, 

underreporting, transient events or diagnostic 

confusions with ventricular tachycardia.  

What is interesting about the present case is 

precisely to establish a diagnostic conclusion, 

since when faced with a wide-QRS tachycardia, 

the differential diagnosis is difficult, often clari-
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fied by programmed electrical stimulation; 

which, together with clinical judgment, led us to 

think of atrial flutter because; as previously 

explained, the R-R interval of the tachycardia 

coincided with the F-F interval on the electro-

cardiogram prior to the event. No recordings of 

the intracavitary electrocardiogram are availa-

ble, but it was observed by the working team.  

Typical atrial flutter is one of the most common 

arrhythmias in clinical practice, with an esti-

mated global incidence of 88 cases per 100,000 

person-years7. Atrio-ventricular conduction is 

usually 2:1 or lower due to the refractory prop-

erties of the atrio-ventricular node; however, 

1:1 conduction can produce higher ventricular 

rates between 200 and 300 beats per minute, 

with significant hemodynamic compromise. The 

prevalence of atrial flutter with 1:1 atrio-

ventricular conduction is up to 8% in patients 

undergoing ablation, either at initial presenta-

tion or with a prior history; it is more common 

in young patients and in those on antiarrhyth-

mic treatment7,8. 

The esophagus is intimately related to the 

heart, the posterior wall of the left atrium is the 

closest structure. Through autonomous vagal 

and sympathetic reflexes, mechanical or electri-

cal esophageal stimulation can activate the va-

gal afferents, and its stimulation or parasympa-

thetic inhibition acts on the sinus node and the 

atrio-ventricular node, where a reduction in the 

refractory period could occur, given the com-

plex sympathetic-vagal regulatory mechanisms. 

This phenomenon is related to recent reports of 

arrhythmias induced by esophageal stimulation 

or deglutition, described as either atrial tach-

yarrhythmias or bradyarrhythmias mediated by 

vagal reflexes 9.10, 11.  

The integrity of the autonomic nervous system 

is important, maintained by the balance be-

tween the sympathetic and the parasympathetic 

(vagal) nervous systems. Both the right and left 

vagus nerves enter the mediastinum; in their 

course, they pass into the posterior mediasti-

num and form the esophageal plexus, at the 

level of the esophagus. Mechanical stimulation 

can cause imbalance, leading to significant var-

iations in heart rate and blood pressure. This 

stimulation would be more evident in a patient 

with a pre-existing arrhythmogenic substrate, 

so manipulation during the passage of an 

esophageal probe with the transesophageal 

transducer for echocardiography through this 

area may cause the imbalance.12.13 

The findings described in the patient, as well as 

the mechanical stimulation of the esophagus 

during the study, highlight the importance of 

considering the potential risks of a procedure 

considered routine in clinical practice. 

The transesophageal echocardiogram is a fun-

damental tool to rule out thrombus in the left 

atrium before performing electrical cardiover-

sion or arrhythmia ablation procedures. Alt-

hough it is considered a safe technique, it is not 

without complications. The incidence, though 

rare, is estimated to be between 0.18 % and 

2.8 %, with a mortality of less than 0.01 %.10.13 

Complications described in this diagnostic test 

may include lung infections, respiratory failure, 

bronchospasm, syncope or other vasovagal 

events, arterial hypotension, oropharyngeal 

trauma, bleeding, esophageal perforation, pul-

monary aspiration, and induced arrhythmias, 

which incidence is extremely low.14 

Bradyarrhythmias are reported to be between 

0.3 to 1%; supraventricular arrhythmias, in-

cluding atrial fibrillation, atrial flutter and par-

oxysmal supraventricular tachycardia, together 

represent between 0,1 to 0.5%; and ventricular 

tachycardia occurs in less than 0.1% of cas-

es.8,10,11,13-14 

Normally, the atrio-ventricular node acts as a 

filter, with a physiological delay due to its dec-

remental properties, which prevents the high 

frequency of atrial flutter waves from being 

fully transmitted to the ventricles, because of 

the impulse delay in the compact atrio-

ventricular node, a calcium-dependent tissue. 

In circumstances such as the presence of ede-

ma, inflammation or degeneration, this mecha-

nism is bypassed; allowing 1:1 conduction with 

extremely high ventricular rates and hemody-

namic instability.15 

Atrial flutter with 1:1 conduction by hypercon-

ductor atrio-ventricular node is not an infre-

quent entity, the hysiogram is useful for under-

standing this phenomenon, since it allows to 

identify the rapid conduction through the node 

and the absence of the common delay. Short A-

H interval and atrial waves at a very high rate 

(similar to 200–300 beats per minute) are 

shown. Every atrial wave is conducted into the 

ventricle and an A:H:V of 1:1:1. ratio is ob-

served.15 

In general, this arrhythmia is poorly tolerated; 

it requires urgent treatment with electrical car-

dioversion. As definitive treatment, ablation of 

the circuit to achieve cavotricuspid isthmus 

block, which has success rates above 90% and 

a low incidence of complications15. If it is not 

possible or the procedure fails, its management 

with antiarrhythmic drugs is difficult.16 

Concluding we presented a case of a patient 

with a baseline atrial flutter who during a 

transesophageal echocardiogram presented 

tachycardia with wide QRS with hemodynamic 

compromise, which diagnosis by surface elec-

trocardiogram could be finally established after 

electrical stimulation when ventricular tachy-

cardia was not provoked and ablation of the 

atrial flutter was performed. The patient never 
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again developed any kind of arrhythmia nor 

other symptomatology related to it. 
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