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Abstract

BACKGROUND

Ventricular tachycardia commonly occurs among patients with heart failure and can
even cause sudden cardiac death. Ventricular tachycardia originating from the His
bundle branch has been rarely reported. We present the case of a patient with

ventricular tachycardia from the His bundle branch.

CASE SUMMARY

A 58-year-old female complained of paroxysmal palpitations and dizziness for
approximately 6 mo. She had a history of fatty liver and cholecystitis, and carotid
atherosclerosis could not be excluded from the ultrasound results. An evaluation of the
electrocardiogram obtained after admission showed spontaneous conversion between
two different morphologies. The possible electrophysiologic mechanism suggested that
the dual-source ventricular tachycardia originated from the same source, the His bundle
branch. Finally, the His bundle branch was ablated, and a dual-chamber pacemaker was
inserted into the patient’s heart. No further ventricular tachycardia occurred during the

3-year follow-up after hospital discharge.

CONCLUSION

The diagnosis of ventricular tachycardia originating from the His bundle is rare and
difficult to establish. The results of this study showed ventricular tachycardia
originating from the His bundle based on a careful evaluation of the electrocardiogram,

and the diagnosis was confirmed by an intracardiac electrophysiologic examination.
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Core Tip: This case report involves ventricular tachycardia originating from the His
bundle, which is very rare. The diagnosis of the originating site was based on a careful
electrocardiogram analysis and physician clinical experience. This case report provides

a reference for the clinical diagnosis of such cases.

INTRODUCTION

Heart failure is major cause of human mortality and is commonly caused by ventricular
tachycardia (VT), a tachyarrhythmia (1. The most feared consequence of VT is sudden
cardiac death 2. Tt is very important that cardiac surgeons recognize and manage VT
promptly Bl VT frequently originates from the right ventricular outflow tracts, the left
ventricular outflow tracts, and the paravalvular aortic cusps. Less common sites of
origin for VT include the His-Purkinje network and the cardiac crux [351. The His-
Purkinje system, however, is a very rare site of VT origination [6-8]. We report a case of
VT originating from the His bundle and the underlying electrophysiologic mechanism.

This case report may provide a reference for the clinical diagnosis of such special cases.

CASE PRESENTATION

Chief complaints
A 58-year-old woman was admitted to the Cardiovascular Department on 24
September 2017 for paroxysmal palpitations, chest tightness, and dizziness of

approximately 6 mo duration without a history of syncope or structural heart disease.

History of present illness

Fatty liver, a rough gallbladder wall, and plaque formation in the left internal
carotid artery were demonstrated by ultrasonography, which suggested liver disease,
cholecystitis, and carotid atherosclerosis. The left ventricle was slightly enlarged, and
the pulmonary artery was widened. The cardiac examination revealed mild mitral
regurgitation. The ejection fraction (EF) was normal. Chest computed tomography (CT)

showed a few old lesions in the middle lobe of the right lung and small nodules in the




lower lobe of the right lung. A possible “drop effect” was noted in the lower lobe of the
left lung. Thickening of the pleura was present bilaterally. Mediastinal
lymphadenopathy was also detected. Double-phase angiography of the left atrium
pulmonary vein showed no abnormalities. The patient was not treated for any of these
findings before the current hospitalization because no imaging studies had ever been

performed on the patient.

History of past illness

The patient denied cigarette smoking and consumption of alcohol. She had a history of
hypertension for 20 years, for which the highest recorded blood pressure was 220/110
mmHg; she was treated with valsartan and amlodipine. The blood pressure was well-
controlled.

Personal and family history

The patient denied family history.

Physical examination

A physical examination was performed once on the patient after hospitalization.
The patient had shortness of breath with a respiratory rate of 30 per min. Auscultation
of both lungs was significant for thick breath sounds without dry rales, wet rales, or a
pleural friction rub. Percussion of the heart was normal. Palpation of the apex beat was
normal with a heart rate of 179 per min, and the rhythm was irregular. No heart
murmur was heard in each valve auscultation area, and there was no pericardial

friction rub. There was no edema in the lower limbs.

Laboratory examinations
All laboratory tests were normal, including liver and kidney function, electrolytes,
myocardial enzymes, a routine hemogram, thyroid function, glycosylated hemoglobin

level, and coagulation profile. Blood lipid levels suggested cardiac insufficiency, as




follows: triglycerides, 1.99 mmol/L (0-1.7 mmol/L); and pro-BNP, 2506 ng/L (133-900
ng/L).

Imaging examinations

An electrocardiogram obtained within 10 min after admission showed VT. After
intravenous administration of amiodarone (0.15 g), the VT converted to a sinus rhythm,
and the patient’s symptoms of discomfort were gradually relieved. The patient was
transferred to the Cardiology Department for radiofrequency ablation. Before ablation,
a preoperative transesophageal electrophysiologic examination was performed. Figure
1 shows the electrocardiogram (ECG) induced by S151 200 bpm atrial pacing during the
transesophageal electrophysiologic examination. Atrioventricular separation was
observed in the EB lead, confirming VT. Transesophageal ventricular pacing with 5151
graded incremental stimulation showed a normal shape and time limit for the QRS
downloaded from S1. VT induced by S1S1 200 bpm stimulation showed patterns for
blocks of the right bundle branch and left anterior branch. The ventricular rate was 187
bpm, and the atrial rate was 98 bpm. The dysrhythmia then changed to another form of
VT. Lead VI showed an 1S pattern. RS moved to leads V3, I, and II. The VL main wave
was upward. The lead III and the aVF main wave were downward. The ventricular rate
was 202 bpm, and the atrial frequency was 98 bpm. The two forms of tachycardia
alternated. After being captured by a sinus heartbeat, sustained VT recurred
spontaneously. The ECG indicated normal sinus node function and accelerated
conduction in the atrioventricular node, and persistent dual-source VT was diagnosed
by physicians in the ECG department. It was concluded that there were two different
kinds of tachycardia, as shown in Figure 1, that could convert to each other
spontaneously. The first form of VT was identified as a right-bundle-branch block, for
which the morphology indicated the left posterior branch was much more likely to be
blocked than the left anterior branch, and this prompted that VT originated from the left
anterior branch. Whereas, the second form of VT had a left-bundle-branch-block

morphology, similar to sinus rhythm, which prompted that VT originated from the




septum of the right anterior branch. From the perspective of monism, the anatomical
closeness of the origins of the two forms of VT suggested a single origin. Indeed, it was
more likely that VT originated from the His bundle branch, which needed to be

confirmed by a cardiac electrophysiologic examination.

FINAL DIAGNOSIS

The final diagnosis was VT originating from the His bundle branch in this case.

TREATMENT

During hospitalization, the patient was given aspirin (100 mg qd) and atorvastatin (10
mg qn) to reduce cardiac preload and other cardiovascular risk factors as carotid plaque
and elevated blood lipids were found during the hospital stay. Furosemide (20 mg qd)
and spironolactone (20 mg qd) were administered to facilitate urine excretion, reduce
cardiac preload and improve cardiac function. Irbesartan hydrochlorothiazide (1 tablet
qd) was administered to lower the patient’s blood pressure. As the preoperative ECG
indicated the His bundle as a potential origin of VT, the surgeon had a preoperative
discussion with the patient and her family members. The patient and her family
members were informed that if the patient had repeated episodes of VT during the
operation, ablation would be ineffective, and the His bundle might need to be ablated,
which would cause a third-degree atrioventricular block. A conduction block would
thus require permanent pacemaker implantation at the same time. The patient and her
family members agreed to the treatment strategy. During catheter ablation, VT
recurred, and we mapped the earliest excitation of the ventricle near the His bundle
branch, which confirmed the preoperative diagnosis. To avoid injuring the His bundle
branch, an area near the His bundle branch was ablated, but the VT did not terminate
and became severe with hemodynamic instability. We had another discussion with the
patient’s relatives, who agreed to ablation of the His bundle branch and implantation of
a pacemaker. When the ablated catheter was inserted and made contact with the His

bundle, the VT terminated temporarily, and when the His bundle branch was ablated,




the VT stopped, and the change in the heart rhythm indicated a complete
atrioventricular block. Eventually, a dual-chamber pacemaker was inserted into the
patient’'s heart. The patient recovered uneventfully after discharge, and no further
episodes of VT occurred. After 1 wk of continued treatment with the above

medications, the patient was discharged.

OUTCOME AND FOLLOW-UP

After being discharged from the hospital, the patient continued oral administration
of atorvastatin (10 mg qn), furosemide (20 mg qd), spironolactone (20 mg qd), and
irbesartan hydrochlorothiazide (1 tablet qd) to address her comorbidities of carotid
plaque, elevated blood lipids and hypertension. The pacemaker program did not record
VT. Color Doppler ultrasound results showed that the wall motion of the left ventricle
was uncoordinated, the left ventricle was large, a decreased EF value of the left
ventricle, and decreased relaxation function of the left ventricle.

Sixteen months after discharge, the patient came to see a physician in our hospital due
to cardiac insufficiency. A chest CT showed bilateral pneumonia, mild pulmonary
edema, changes after cardiac pacemaker implantation, an increased heart shadow,
coronary calcifications, and pericardial effusion. Ultrasound results showed mixed
resolution of the thyroid bilaterally and a fatty liver. Laboratory tests showed normal
liver and kidney function, electrolytes, blood lipids, thyroid function, and glycosylated
hemoglobin. Pro-BNP was 2750 ng/L. No VT was observed upon review of Holter

monitoring for 24 h. The patient gradually improved after being treated with diuretics.

DISCUSSION

The prevalence of VT from the His bundle branch is not known. Previous reports have
confirmed that VT from the His bundle is rare and that the His bundle plays a very
important role in the mechanism underlying this form of VT [6-8]. In this case report,
no history of syncope or structural heart disease was reported, but paroxysmal

palpitations and dizziness occurred, which were exceptional. After diagnosis, the cause




for VT from the His bundle was not apparent. Fatty liver is a potential cause of VT. A
previous study showed that fatty liver is independently related to an increased risk of
prevalent VT [°l. The formation of plaque in the left internal carotid artery may have
added to hemodynamic instability, which may be closely related to VT [0L
Hypertension in our patient raises the likelihood for VT to occur, as reported in another
study 111,

The atria and ventricles play important roles in atrioventricular node re-entry
tachycardia and atrioventricular re-entry tachycardia (2. The ECG of our patient
showed that the atria and ventricles were separated, which excluded supraventricular
tachycardia. The loop for bundle branch re-entry VT is the macroreentry of the His-
Purkinje system, which involves the His bundle, both bundle branches, and the
ventricular myocardium in the circuit 3. Wide QRS complex tachycardia with
atrioventricular separation and the His bundle potential (H) before the ventricular wave
(V) suggests bundle branch re-entrant VT [14l. Most cases of bundle branch re-entrant VT
are of the left-bundle-branch-block type, with the right-bundle-branch-block type being
a persistent monomorphic VT [, The ECG of our patient showed two tachycardia
patterns but not persistent monomorphic VT. The first pattern of tachycardia pattern
showed a right-bundle-branch block. Careful observation showed the morphology was
considerably more consistent with a block of the left posterior branch than the left
anterior branch. The second tachycardia pattern showed a left-bundle-branch-block
morphology. The most important electrophysiologic feature of the proximal VT of the
His-Purkinje system is that the His bundle potential of the left ventricle is the earliest
event during tachycardia. The right-bundle-branch potential, the left-anterior-branch
potential, and the left-posterior-branch potential are all conducted away from the His
bundle but do not form a re-entrant loop [5. The ECG excluded bundle-branch re-
entrant VT. Dual-source ventricular velocities correspond to ventricular velocities with
two different origins. The two VT patterns for our patient converted to each other
spontaneously and were polymorphic. Thus, origination from the same site was

considered. When the His bundle branch was ablated, the VT stopped, and the change




in the heart rhythm indicated a complete atrioventricular block. The characteristics of
the ECG showed that VT originated from the His bundle branch, which was a very
special case.

The interval between the His bundle potential (H) and the ventricular wave (V) is the
most important electrophysiologic feature for diagnosing proximal VT of the His-
Purkinje system. The HV interval is approximately 0 ms for typical bundle-branch re-
entrant VT and approximately 30 ms for the proximal ventricular velocity of the His-
Purkinje system. The longer the HV interval is, the further the site is from the His
bundle, whereas the shorter the HV interval is, the closer the site is to the His bundle. A
portion of the intraoperative electrophysiologic examination data was lost, making it
difficult to clearly identify the HV interval. This uncertainty was the limitation of this
study.

Radiofrequency ablation of VT from the His bundle is commonly applied and has
been effective in previous cases [1¢]. Pacemaker implantation has been found to improve
patient health and quality of life in other studies [17.18]. The VT in the current patient
was from the His bundle; thus, pacemaker implantation was chosen for treatment. In
the follow-up after discharge, VT did not recur, which indicated that the treatment was
appropriate. Pacemaker implantation has been reported to cause atrial fibrillation
during a 7-8-year follow-up 8. The follow-up evaluation of the patient 16 mo after
discharge showed changes after cardiac pacemaker implantation with an increased
heart shadow, coronary calcifications, and pericardial effusion. Pacemaker implantation
caused heart failure in the patient. In subsequent years, we continued to follow this

patient to ensure her health.

CONCLUSION

In summary, the diagnosis of VT originating from the His bundle is difficult to
establish. The ECG of this form of VT needs to be studied carefully to make a correct
diagnosis. This case report provides valuable experience to facilitate a clinical diagnosis;

however, neither a clinical examination nor imaging studies can clearly confirm the




cause of VT from the His bundle. Therefore, the diagnosis of this form of VT warrants
further research. Pacemaker implantation has disadvantages, and disease progression

should be followed for a considerably long time after implantation.
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