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Electrical Remodeling in Human Atrial Fibrillation Influences Post-Cardioversion
Atrial Mechanical Dysfunction and Early Relapse

Gyo Seung Hwang, MD, Young-Hoon Kim, MD, Hyun Soo Lee, MT, Byung Soo Kim, MD,
Soo Jin Lee, MD, Hui Nam Pak, MD, Do Sun Lim, MD, Chang Gyu Park, MD,

Hong Seog Seo, MD, Wan Joo Shim, MD, Dong Joo Oh, MD and Young Moo Ro, MD
Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea

ABSTRACT

Background[] It has been demonstrated that atrial fibrillation (AF) induces shortening of atrial refractory period,
which was known as electrical remodeling, resulting in an increased vulnerability for reinduction of AF. Atrial
mechanical function does not restore immediately after cardioversion, atrial stunning exists during this period
in chronic AF. We hypothesized that electrical remodeling in chronic AF determines the atrial mechanical dysfu-
nction after cardioversion and early relapse of AF. Method[] Patients with chronic atrial fibrillation (CAF, n
O 17) who have been done transthoracic DC cardioversion, paroxysmal AF (PAF, nJ 11), and normal control
(CON, n[ 5) were studied. Using MAP (monophasic action potential) catheter, MAP duration 90% repolari-
zition (MAPDy,) and atrial effective refractory period (AERP) were measured at 9 different sites in the right
atrium. Magnitude of dispersion of these parameters was calculated by SD? (variance). Assessment of mitral
inflow variables (peak velosities of A, E wave, and A/E ratio) was performed at immediately after DC cardio-
version, 1st day, 3rd days, 1 week, 4 weeks and 8 weeks by transthoracic pulse wave Doppler. Resultl] MA-
PDy, significantly shortened in patients with CAF (235.4+ 38.1 ms) compared with that of PAF (270.9% 45.2
ms) and control (274.0+ 51.9 ms), whereas AERP did not show significant differences. The magnitude of
dispersion of MAPDy, and AERP was not different among the groups. AF recurred in 9 of 17 (53%) patients
with CAF particularly in whom A/E ratio was <0.4 immediately after cardioversion (positive predictive valuel]
89%). MAPDy, (229.3% 28.2 ms) in patients who recurred AF with small A/E ratio (<0.4) was shorter than
that of maintained sinus rhythm with higher A/E ratio (30.4)(250.9+ 52.9 ms, p 0.05). Conclusion Electrical
remodeling in chronic human AF characterized by shortening of monophasic action potential duration is one of
the main factors that determines the atrial mechanical dysfunction after cardioversion and early relapse into AF.
(Korean Circulation J 1999529(8):788-795)
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Fig. 1. Measurement of monophasic action potential
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Fig. 2. 9 different sites of
MAP recording at the rig-
ht atrium (left panel) and
MAP characteristics in one
ex-ample (right panel).

goooo.

A=A

U0 oobo bod+x00b000 oooobodg
Student’s t—testd ANOVAO OO 00000 PO
0 oos000 OO bOoODOO DOooob booboo.

2 I

ZZHM M7 H7E SAY YA

MAPD 900 000000 000 2354+ 381 ms
0 000 0000 2709+ 452 msd OO0 274.0
+51.9 msO OO0 0000 000 O0O(p<0.05)0
000. 000 AERPO O 000 OO0 OO0 (Table
1). 0 000 MAPD 900 AERPO 000 OO0 O
00 000 (Table 2).

CAFZUM SE3 M = dY57IS59| Wal Yy
Fig. 30 000 OO0 8000 0DOODODOO O
00 10(A00 000 0000 0000 0000
0 00 0000000 00000 0000 000 O
00 00000 1000 AE 00 0770000 80

Table 1. Difference of MAPD90 & AERP in each group

Group
MAP CAF PAF CON
MAPDs0(ms) 235.4+ 38.1% 270.9+ 45.2 274.0+ 51.9
AERP (ms) 229.2+ 26.3 235.8+ 33.1 224.6+ 18.0
*p<0.05 By ANOVA
High RA K LowRA
258 249 190
High Septum Mid Septum Low Septum
206 174 211
Mid Ant. Mid Post. Low Post
213 241 213
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Table 2. Variation of MAPDso and AERP (Variance (SD2))

Group

D CAF PAF CON
AERP(ms) 403+ 234 944+ 1148 285+ 95
MAPDgomsy 1385+ 1618 1817+ 1368 2100+ 1268
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10 0.36 023 R R R R
11 0 0 0 R R R
12 0 0 0 030 R R
13 0 0.41 0.58 0.65 R R
14 0.47 0.79 0.99 R R
15 0 0 0.7 R R R
16 0.38 0.41 0.4 0.57 R R
17 0 0 R R R R
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Fig. 4. Serial changes in A/E ratio after cardioversion.
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