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Abstract

BACKGROUND

Most Mahaim fibers are right free-wall atriofascicular accessory pathways with
only antegrade conduction. Concealed Mahaim fiber is not very rare; however,
concealed nodoventricular fiber is a very rare kind of retrograde accessory
pathway in supraventricular tachycardia with atrioventricular (AV) dissociation.
Only a few cases about successful ablation of the nodoventricular accessory
pathway have been reported. We describe the case of a 32-year-old woman who
underwent an electrophysiology study and radiofrequency (RF) ablation of a rare
narrow QRS tachycardia with AV dissociation.

CASE SUMMARY

A 32-year-old woman with a history of paroxysmal palpitation was admitted to
our hospital for RF ablation. Electrocardiography revealed a narrow QRS complex
tachycardia with the same morphology in sinus rhythm. Echocardiography
showed no structural heart disease. A right-sided concealed AV accessory
pathway and a right-sided concealed nodoventricular accessory pathway were
involved in the orthodromic atrioventricular reciprocating tachycardia. His
bundle-ventricular interval during tachycardia was the same as that in sinus
rhythm. The tachycardia could be initiated and entrained by ventricular pacing.
Premature right ventricular stimulus introduced during the His-bundle refractory
period when tachycardia occurred was able to advance the next atrial potential.
The earliest atrial activation was mapped near the proximal slow AV nodal
pathway. RF ablation of both accessary pathways was successfully performed
under the guidance of a three-dimensional mapping system by recording the
earliest retrograde atrial potential, and tachycardia could no longer be induced.

CONCLUSION

Narrow QRS tachycardia with AV dissociation is inducible by concealed
nodoventricular fiber and ablated by recording the earliest retrograde atrial
potential.
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Core Tip: Nodoventricular fiber mediated tachycardia is a very rare clinical
presentation. We present herein a rare case of narrow QRS tachycardia with
atrioventricular dissociation mediated by nodoventricular fiber. After successful
ablation of the slow pathway area, tachycardia is no longer induced. This case
highlights the importance of careful electrophysiological examination with tachycardia
induced with atrioventricular dissociation but not with ventricular tachycardia. The
atrial inserted area of the odoventricular fiber was around the slow pathway position.

Citation: Zhu C, Chen MX, Zhou GJ. Rare narrow QRS tachycardia with atrioventricular
dissociation: A case report. World J Clin Cases 2020; 8(21): 5420-5425

URL: https://www.wjgnet.com/2307-8960/full/v8/i21/5420.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i21.5420

INTRODUCTION

Most Mahaim fibers are right free-wall atriofascicular accessory pathways with only
antegrade conduction!l. Recent research revealed that concealed Mahaim fiber is not
very rarell. However, the atrioventricular (AV) accessary pathway as a kind of atypical
Mabhaim fiber is very uncommon. AV dissociated tachycardia with a faster ventricular
rate can be easily attributed to ventricular tachycardia with the exception of
supraventricular tachycardia as atrioventricular node reentrant tachycardia (AVNRT)
or nodofascicular and nodoventricular tachycardias®”. Concealed nodoventricular
Mahaim fibers connecting the AV node and proximal ventricle appear to be scarcely
observed in clinical practice. Only a few cases about successfully ablating the
nodoventricular accessory pathway have been reported”. We describe the case of a 32-
year-old woman who underwent an electrophysiology (EP) study and radiofrequency
(RF) ablation of a rare narrow QRS tachycardia with AV dissociation.

CASE PRESENTATION

Chief complaints
A 32-year-old woman with a history of paroxysmal palpitation was admitted to our
hospital for RF ablation.

History of present illness

In July 2018, a 32-year-old woman with a history of paroxysmal palpitation was
admitted to our hospital for RF ablation. Electrocardiography (commonly known as
ECG) revealed a narrow QRS complex tachycardia with the same morphology in sinus
rhythm. Hotter recordings demonstrated 13093 atrial premature beats in 24 h.
Echocardiography showed no structural heart disease.

History of past illness
The patient had no previous medical history.

Physical examination

The patient’s temperature was 37.7 °C, heart rate was 75 beats per min, respiratory rate
was 16 breaths per min, blood pressure was 128/85 mmHg, and oxygen saturation in
room air was 98%. Clinical physical examination revealed no abnormalities.

Laboratory examinations
The results of routine blood tests, routine urine tests, urinary sediment examination,
routine fecal tests, occult blood test, blood biochemistry, immune indexes, and
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infection indexes were in the normal range. Electrocardiogram, chest X-ray, and
arterial blood gas were also normal. Preoperative blood urea nitrogen and serum
creatinine value were also normal.

Imaging examinations
Imaging examination revealed no abnormalities.

Electrophysiology study

EP study was performed later in our EP lab. After successfully puncturing both
femoral veins, standard 4-polar electrode catheters were introduced to the His bundle
and right ventricular (RV) apex through 7-French sheaths. A steerable decapolar
electrode catheter was placed in the coronary sinus with the proximal electrode at the
ostium. A 4-mm tip electrode was introduced into the cardiac chamber to map the
earliest atrial activation during tachycardia. The basic heart rhythm was sinus rhythm,
with an atrial-His interval of 70 ms and His bundle-ventricular (HV) interval of 50
ms. The HV interval in atrial S151 340 ms overdrive pacing was the same as that in
sinus rhythm, which indicated no overt pre-excitation.

Tachycardia with a cycle length of 360 ms occurred after atrial S1 S2 stimulation,
with 1:1 ventriculoarterial conduction (Figure 1A). Premature ventricular beats during
a His refractory period advanced the following atrial potential (Figure 1B). The three-
dimensional mapping system revealed the earliest atrial activation in tachycardia at 7
o’clock of the tricuspid annulus.

After successfully ablating this AV accessory pathway, the atrial-His interval was 75
ms, and the HV interval was 45 ms. Another narrow QRS complex tachycardia with
ventriculoarterial dissociation was induced by both atrial stimulation and ventricular
stimulation, which manifested the same surface ECG QRS waves as tachycardia;
subsequently, atrial and ventricular stimulation was performed (Figure 2A and B).

The second episode of tachycardia had many electrophysiologic characteristics: (1)
The P wave could be positive or negative during tachycardia; (2) This tachycardia
could be induced by both atrial and ventricular stimulation; (3) The HV interval
during tachycardia was the same as that during sinus rhythm and during the first
episode of tachycardia; and (4) This tachycardia could be terminated by an adenosine
triphosphate injection.

The second tachycardia had the same HV interval and surface ECG morphology as
the first tachycardia. Both right bundle branch block and left bundle branch block
could be detected during tachycardia. The HV interval was prolonged for about 20 ms
during left bundle branch block; however, the HV interval remained the same during
right bundle branch block as that without branch bundle block, which indicated non-
ventricular tachycardia (Figure 2C). RV stimulus in the His refractory period advanced
the next H wave, and it could be recognized as an accessory pathway (Figure 2D).

Another electrophysiologic phenomenon we found was that the ventricular-
ventricular interval shortened from about 10 ms to 30 ms when there was an A wave
between the two ventricular waves. Regardless of this phenomenon, stimulus to the H
interval with an A wave between them was still 20 ms less than the HH interval in
tachycardia with the A wave between them and about 50 ms less than the HH interval
in tachycardia without the A wave between them. After the His refractory period
stimulation, the next A wave always appeared before the next H wave and V wave
when AV dissociation existed. Atrial activation mapping showed earliest atrial
activation just in front of the coronary sinus ostium, around the area of the slow
pathway of the AV node.

FINAL DIAGNOSIS

The final diagnosis of the presented case was a rare narrow QRS tachycardia with AV
dissociation.

TREATMENT

After successful ablation (application, 30 W; temperature, 55 °C; time, 120 s) of the
slow pathway of the AV node, tachycardia could no longer be induced (Figure 3). The
patient was well tolerated without any complication.

WJCC | https://www.wjgnet.com 5422 November 6,2020 | Volume8 | Issue2l |



Zhu C et al. Rare narrow QRS tachycardia with AV dissociation

A [ A B [ - /L_rﬁ AN
aF A A A avF —/L_— \ < NfJ A
1 N\ eo——A fﬁf ——\ _/\ 1 PRSI 4 e
W | e -
RVAd \f\_ﬁ/wﬂfw» N /W\H RVAd |t wi)l‘ww“hhﬁ
"
RVAp —| | — RVAp ' |———
p U’A_"/ v | | v P - ‘V
cs90 y {\ | €90 sl W,\ —
cs78 w—]} | ! W'L 578 — k—w*” ““-L'L“—"W4 W—”—N —
cs56

hrmx \zw‘u—« €s56 - VJLJ‘V SIS | \,]b\rv‘# ,,_\,f.)f, A,ijr .
s34 w%{\ﬁ'w H cs34 W /’ l J —{\—\ﬁJ H\’

cs12 cs12 e

HISd AWﬂ[W\Mj PM“JV‘J\( HISd — «WU UL[M%
HISp — At o HISp M«AN_—W pR8ms 32
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Premature ventricular beats during His refractory period advanced the following atrial potential.
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Figure 2 Electrophysiology study. A: In sinus rhythm, AH interval was 75, His bundle-ventricular (HV) interval was 45, tachycardia could be induced both by
stimulating atrium and ventricle; B: This tachycardia showed complete atrioventricular dissociation with ventricular rate faster than atrial rate; C: During tachycardia,
HV interval remained the same in right bundle branch block pattern as in sinus rhythm, HV interval prolonged about 20 ms in left bundle branch block pattern; D: Intra
His refractory period stimulation advanced the next H wave.

OUTCOME AND FOLLOW-UP

At follow-up visit3 mo after the ablation procedure, the patient was asymptomatic.

DISCUSSION

Nodoventricular fibers are usually recognized as traditional Mahaim fibers connecting
the AV node and base of the ventricle and related atriofascicular pathways!’l. Usually
nodoventricular fibers originate from a slow pathway region of the AV node itself and
then adjacent to the para-Hisian region via direct insertion into the ventricular
myocardiumP. Mahaim fibers were thought to be only antegrade in reentrant
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Figure 3 The ablation target was just before the ostium of coronary sinus around the area of slow pathway of the atrial ventricular node.

Jaishideng®

tachycardia. In clinical observation of true nodoventricular Mahaim fibers, it is rare for
them to have only retrograde AV connection. These pathways could be ablated at any
region of their length, but it is more common to ablate them at the AV node of their
origins, as it is inappropriate and difficult to find the ventricular insertion site of
nodoventricular pathways!’. In our case, it was obvious to distinguish these two kinds
of fibers according to complete AV dissociation with a faster ventricular rate. This
orthodromic tachycardia utilized the His-Purkinje fiber as its antegrade limb and
concealed the nodoventricular accessory pathway as its retrograde limb.

Another interesting finding in our case was that the P wave could be positive or
negative during tachycardia, as illustrated during different origination of atrial
activation. The negative P wave indicated atrial activation originating from the bottom
of the right atrium or AV node area, whereas the positive P wave indicated retrograde
atrial activation blocking the AV node and atrial activation originating from the sinus
node. Because of the presence of concealed conduction, the cycle length of tachycardia
was shortened when there was an atrial wave between two ventricular waves and
prolonged when there was no atrial wave.

The differential diagnoses of nodoventricular accessory pathway are as follows: (1)
Nodofascicular accessory pathway; (2) Intra-Hisian reentry; (3) AVNRT with
retrograde block at the upper common pathway; (4) Ventricular tachycardia; (5)
Fasciculoventricular fiber-induced tachycardia; and (6) Junctional tachycardia. The
tachycardia could be initiated and entrained by ventricular pacing, revealing a
reentrant mechanism, which excluded junctional tachycardia. It could be differentiated
from intra-Hisian reentrant tachycardia and fasciculoventricular reentrant tachycardia
based on HV interval stability in tachycardia and sinus rhythm/l. Premature RV
stimulus introduced during the His-bundle refractory period when tachycardia
occurred was able to advance the next atrial potential, which could rule out AVNRTE!
The existence of different types of branch bundle block alterations in tachycardia with
alteration of the HV interval excluded ventricular tachycardia as well.

It was not easy to differentiate the nodofascicular accessory pathway from the
nodoventricular accessory pathway. In nodofascicular reentry, the V-H interval
in supraventricular tachycardia is less than the V-H interval during RV pacing;
however, in nodoventricular reentry, the V-H interval in tachycardia is slightly more
than that in RV pacing!l. Therefore, premature ventricular beats induced in the His
refractory period demonstrated concealed nodoventricular pathway if atrial activation
was in front of the following His and ventricular activation when AV dissociation was
present. In our study, in the His refractory period stimulation, the next A wave always
appeared before the next H wave and V wave were observed, which indicated that this
tachycardia was nodoventricular reentry.

There were also some limitations in our study. It might have been better to use high
density mapping to manifest the detail of the reentrant circle.

CONCLUSION

A narrow QRS tachycardia with AV dissociation can be induced by concealed
nodoventricular fiber, and it can be ablated by recording earliest retrograde atrial
potential.

WJCC | https://www.wjgnet.com 5424 November 6,2020 | Volume8 | Issue2l |



Jaishideng®

Zhu C et al. Rare narrow QRS tachycardia with AV dissociation

REFERENCES

1

WJCC | https://www.wjgnet.com 5425

Mantovan R, Verlato R, Corrado D, Buia G, Haissaguerre M, Shah DC. Orthodromic tachycardia with
atrioventricular dissociation: evidence for a nodoventricular (Mahaim) fiber. Pacing Clin Electrophysiol 2000;
23:276-279 [PMID: 10709239 DOI: 10.1111/§.1540-8159.2000.tb00813.x]

Ali H, Sorgente A, Lupo P, Foresti S, De Ambroggi G, Balla C, Epicoco G, Cappato R. Nodo- and
fasciculoventricular pathways: Electrophysiological features and a proposed diagnostic algorithm for
preexcitation variants. Heart Rhythm 2015; 12: 1677-1682 [PMID: 25862595 DOI:
10.1016/j.hrthm.2015.04.009]

Hluchy J, Schlegelmilch P, Schickel S, Jorger U, Jurkovicova O, Sabin GV. Radiofrequency ablation of a
concealed nodoventricular Mahaim fiber guided by a discrete potential. J Cardiovasc Electrophysiol 1999; 10:
603-610 [PMID: 10355703 DOL: 10.1111/].1540-8167.1999.tb00718.x]

Han FT, Riles EM, Badhwar N, Scheinman MM. Clinical Features and Sites of Ablation for Patients with
Incessant Supraventricular Tachycardia From Concealed Nodofascicular and Nodoventricular Tachycardias.
JACC Clin Electrophysiol 2017; 3: 1547-1556 [PMID: 29759837 DOI: 10.1016/j.jacep.2017.07.015]

Nazer B, Walters TE, Dewland TA, Naniwadekar A, Koruth JS, Najeeb Osman M, Intini A, Chen M,
Biermann J, Steinfurt J, Kalman JM, Tanel RE, Lee BK, Badhwar N, Gerstenfeld EP, Scheinman MM.
Variable Presentations and Ablation Sites for Manifest Nodoventricular/Nodofascicular Fibers. Circ Arrhythm
Electrophysiol 2019; 12: €007337 [PMID: 31505948 DOI: 10.1161/CIRCEP.119.007337]

Hoffmayer KS, Lee BK, Vedantham V, Bhimani AA, Cakulev IT, Mackall JA, Sahadevan J, Rho RW,
Scheinman MM. Variable clinical features and ablation of manifest nodofascicular/ventricular pathways. Circ
Arrhythm Electrophysiol 2015; 8: 117-127 [PMID: 25472957 DOL: 10.1161/CIRCEP.114.001924]

Issa ZF. Mechanism of paroxysmal supraventricular tachycardia with ventriculoatrial conduction block.
Europace 2009; 11: 1235-1237 [PMID: 19578175 DOI: 10.1093/europace/eup176]

Strohmer B, Schernthaner C, Pichler M. Paroxysmal supraventricular tachycardia with persistent
ventriculoatrial block. J Cardiovasc Electrophysiol 2003; 14: 90-93 [PMID: 12625618 DOI:
10.1046/j.1540-8167.2003.02402.x]

November 6,2020 | Volume8 | Issue 21


http://www.ncbi.nlm.nih.gov/pubmed/10709239
https://dx.doi.org/10.1111/j.1540-8159.2000.tb00813.x
http://www.ncbi.nlm.nih.gov/pubmed/25862595
https://dx.doi.org/10.1016/j.hrthm.2015.04.009
http://www.ncbi.nlm.nih.gov/pubmed/10355703
https://dx.doi.org/10.1111/j.1540-8167.1999.tb00718.x
http://www.ncbi.nlm.nih.gov/pubmed/29759837
https://dx.doi.org/10.1016/j.jacep.2017.07.015
http://www.ncbi.nlm.nih.gov/pubmed/31505948
https://dx.doi.org/10.1161/CIRCEP.119.007337
http://www.ncbi.nlm.nih.gov/pubmed/25472957
https://dx.doi.org/10.1161/CIRCEP.114.001924
http://www.ncbi.nlm.nih.gov/pubmed/19578175
https://dx.doi.org/10.1093/europace/eup176
http://www.ncbi.nlm.nih.gov/pubmed/12625618
https://dx.doi.org/10.1046/j.1540-8167.2003.02402.x

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2020 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

