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1 | CASE PRESENTATION

A 50-year-old male patient visited the ER for a week of palpitation,
chest discomfort, and shortness of breath. He underwent mitral
valve and aortic valve replacement surgery for severe valvular re-
gurgitation 3 months ago. Preoperative 12-lead electrocardiogram
(ECG)-presented atrial fibrillation (AF) with Q wave in leads V,-V,
(Figure 1a) and 24-h ECG (Holter monitor) revealed alternation of
AF and AFL. The patient underwent mitral and aortic valve replace-
ments under cardiopulmonary bypass. The prosthetic valves used
in the operation were the Edward biological valve and the Edward
mechanical valve, respectively. ECG taken on Day 1 postoperatively
showed AFL (3:1-5:1; Figure 1b). The patient received B receptor
blocker therapy to control heart rate after the last discharge.
Current physical examination: Heart rate was 142 bpm with ir-
regular rhythm; blood pressure was 95/68 mmHg; and the sound
of mechanical valve can be detected in the aortic and mitral valve
auscultation area. The characteristics of emergency ECG-presented
atrial rhythm (Figure 2a) were atypical AFL and bigeminy of pre-
mature ventricular contraction (PVC). Considering palpitation and
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A 50-year-old male patient with a history of severe valvular regurgitation underwent
mitral and aortic valve replacement surgery 3 months ago. Preoperative 12-lead elec-
trocardiogram presented atrial flutter (AFL) and atrial fibrillation. AFL complicated
with ventricular pre-excitation was observed on current admission. The potential
mechanisms underlying these changes were considered multifaceted, and valve

replacement procedure may be a rare incentive factor.

accessory pathway, intermittent preexcitation, valve replacement, ventricular tachycardia

symptomatic PVC, metoprolol and deslanoside were used to control
ventricular rate. However, the patient's clinical condition aggravated
and the ECG transformed into an irregular wide complex tachycar-
dia (Figure 2b). Some extra characteristics of wide QRS complex
included the following: (1) Interval between flutter wave and QRS
complex was constant and shorter in wide QRS complex. (2) Divider
test shown in Figure 3a indicated atrioventricular association. We
considered the diagnosis of ECG was AFL complicated with intermit-
tent ventricular pre-excitation, rather than ventricular tachycardia
with exit block. The patient received further electrophysiological
(EP) study, and after the AFL ablation, ventricular pre-excitation
was observed in sinus rhythm. The AP was finally eliminated at the
free wall of mitral valve with no AFL and wide QRS appeared in the
Holter test before discharge (Figure 3b).

2 | DISCUSSION

The main finding of this case is that cardiac surgery may be a
rare inducing factor to unmask the potential AP in normal heart
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FIGURE 1 (a)Electrocardiogram (ECG) taken before valve replacement surgery revealed atrial fibrillation with Q waves in leads V,-V,. (b)
ECG taken on 1 day postoperative indicated atrial flutter (3:1-5:1)
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FIGURE 2 (a) Emergency electrocardiogram (ECG)-presented intermittent wide complex beats as bigeminy. (b) ECG recorded after using
metoprolol and deslanoside. Irregular wide complex tachycardia was noted

conduction. Previous reports mainly focused on the new onset of et al., 2005; Peinado et al., 2007), while ventricular pre-excitation
ventricular pre-excitation following cardiac surgeries of correct- following valve replacement is rarely described. Simmers TA and
ing congenital anatomic abnormalities, such as Ebstein's anomaly, Gopinathannair R respectively reported cases of right AP unveiled
tricuspid atresia, and ventricular septal defect (VSD), which com- following tricuspid valve replacement (Gopinathannair et al., 2013;

monly complicated with AP (Ai et al., 1998; Chang et al., 2015; Hager Simmers et al., 2006). In our case, the AP was ablated on the mitral
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FIGURE 3 (a) When the atrial flutter anterograde through the accessory pathway, the interval between the peaks of any two QRS
complexes (upper red line segment) always corresponded to the peaks of the two flutter waves (lower red line segment), and the morphology
of flutter before each wide QRS complex was consistent. (b) Electrocardiogram recorded after atrial flutter and accessory pathway ablation

valve, which is consistent with the position of the valve procedure.
Hence, we suspected that the exposure of the AP may be associated
with valve replacement surgery.

Some potential reasons for the mechanism of pre-excitation
following valve replacement procedure could be summarized as
follows: First, since most APs were anatomically adjacent to the
atrioventricular annulus, surgical procedure, such as innate valve
incision and prosthetic valve suture, may change the structure of
AP or surrounding tissues. As a result, the anterograde conductivity
of AP could be increased by the source-sink relationship improved
(Dhein et al., 2014). Moreover, the growth of myocardial cells or the
new presence of electrical conduction through the suture line, or
so called “acquired bypass tract” (Peinado et al., 2007), is another
notable reason, which was mainly observed following Fontan pro-
cedure and orthotopic heart transplantation. Furthermore, valve
replacement operation, particularly in sutureless AVR procedure,

may have potential lesion to atrioventricular conduction system and
lead to atrioventricular block (Gonzalez et al., 2019; Simmers et al.,
2006). The use of extracorporeal circulation and direct mechanical
trauma can induce transient myocardial injury and may cause con-
duction abnormality (Clay-Weinfeld & Callans, 2019). At last but not
the least, perioperative drug applications should not be ignored. In
previous studies, anesthetic drugs have been confirmed to poten-
tially alter the conduction in the normal and AP (Staikou et al., 2018).
B receptor blocker and digitalis, on the one hand, can control the
ventricular rate in our case. On the other hand, it can unmask AP
by decreasing the conduction of atrioventricular node (AVN). The
explanation for the absence of ventricular pre-excitation on the day
after surgery may be associated with transient myocardial edema
and injury, which may decrease the excitability and conductivity of
AP. With the recovery of cardiac function and use of antiarrhythmic
drugs, the typical ventricular pre-excitation occurred.
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The inspiration of this case is that making accurate differential
diagnosis of wide QRS complex arrhythmia is particularly significant
because the therapeutic principle is quite different, even opposite.
If this case was misdiagnosed as ventricular bigeminy or ventricular
tachycardia with an exit block while antiarrhythmic drugs were thus
administrated, the degree of pre-excitation and rapid ventricular
rate may aggravate because of the further suppression of AVN. In
our case, duration between the wide QRS complex and the flutter
wave proceeded was equal in different ECG segments. Afterward,
divider test (Figure 3a) indicated that the relation between the long
RR interval and FL-FL interval was integer multiple. None of the
above supported atrioventricular dissociation (Surawicz et al., 2001),
and thus, ventricular tachycardia with an exit block could be ruled
out. However, lacking of the Holter result before valvular surgery

could be a flaw during this clinical course.

3 | CONCLUSION

We presented a case of accessory pathway unmasking follow-
ing valve replacement surgery. The mechanisms mainly included
changes in source-sink relationship and impairment of conduction
system caused by surgical procedure and antiarrhythmic drug use.
Accurate ECG investigation may contribute to make differential di-

agnosis and appropriate treatment strategy.
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