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A-Fib with Sinus Nodal Dysfunction

Rate Control is Better
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Pt with pre-op AF (N=74)
Maze (N=71, 95.9%)
No maze (N=3)
All redo cases
. LAA closure (N= 2)
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How do we know that
a AF patient has a ‘preop’ SND?
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Association between SND and A-fib

REVIEW

Sinus Node Dysfunction and Atrial Fibrillation:

A Reversible Phenomenon?

LARRY R. JACKSON II, M.D.,*,.+ BHARATH RATHAKRISHNAN, M.D. #
KRISTEN CAMPBELL, PH{RM D., C.P.P., B.C.P.S5..§ KEVIN L. THOMAS, M.D.,*,1
JONATHAN P. PICCINI, M.D., M Hs.,* + TRI%TRAM BAHNSON, M D.q
JONATHAN A. STIBER, M.D.,t and TAMES P. DAL TBERT M.D.*,

From the *Duke Cli "‘11 Research Institute; TDuke Universi 0l of Med '(:111@ Dmh am, Nulth C nnhna
#Columbia Univer of Ph\ sicians 111(1 S

Duke Univers

University Medical Center, Dmh am, Nmth G 11(111111

Results: | SND _affects _up _to_one_in_five patients with AF. |AF can lead to anatomical and
electrophysiological remodeling in both at
atrial fibrosis, altered calcium channel :
demonstrated in puhenh with AF and SND. Nonrandomized clinical trial data have failed to demonstrate
whether any pacing strategy can reduce the risk of AF. Pulmonary vein isolation appears to decrease
episodes of tachvbrady syndrome and sinus pauses.
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Maze vs. Medical Treatment

Conversion to SR  Procedure-related risk (?)
Symptomatic relief « Efficacy (?)
Thromboembolism/mortality | « Pacemaker
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Maze: Procedure-Related Risk

The Society of Thoracic Surgeons 2017
Clinical Practice Guidelines for the Surgic:
Treatment of Atrial Fibrillation

Vinay Badhwar, MD, J. Scott Rankin, MD, Ralph J. Damiano, Jr, MD,
A. Marc Gillinov, MD, Faisal G. Bakaeen, MD, James R. Edgerton, MD,
Jonathan M. Philpott, MD, Patrick M. McCarthy, MD, Steven F. Bolling
Harold G. Roberts, MD, Vinod H. Thourani, MD, Rakesh M. Suri, MD,
Richard J. Shemin, MD, Scott Firestone, MS, Niv Ad, MD
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Execulive Summary

Surgical ablation for atrial fibrillation (AF) can be per-
f d without additional risk of operative mortality |or
ma_jur morbidity, and 15 recommended at the bhme of
concomitant mitral operations to restore sinus rhythm.
(Class 1, Level A)

Surgical ablation for AF can be perfurmed
additional operative risk of mortality|or major morbidity,
and is recommended at the time of concomitant isolated
aortic valve replacement, isolated coronary artery bypass
graft surgery, and aortic valve replacement plus coronary
artery bypass graft operations to restore sinus rhythm.
(Class I, Level B nonrandomized)

Ann Thorac Surg 2017;103:329-41
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Kim et al Adult

Surgical ablation for atrial fibrillation during aortic and
mitral valve surgery: A nationwide population-based
cohort study

Ho Jin Kim, MD." Ye-Jee Kim, PhD,” Minju Kim, MSc.” Jae Suk Yoo, MD, PhD,”
Dae-Hee Kim, MD, PhD." Duk-Woo Park, MD, PhD." Sung-Ho Jung, MD, PhD.*
Suk Jung Choo, MD, PhD." and Joon Bum Kim, MD, PhD"

Included in the ana TABLE 3. Clinical outcomes between the ablation and the no ablation s _
AUHI M‘JH, and MV repair. be . Fl AP Inical outcomes detween the aniation and 1€ o ablation groups

N=17247 Original
MNo. of events (rate)
+ Ablation No ablation OR or HR/SHR OR or HR/SHR

Concomitant Surgical A-fib Ablation Outcomes in =48716) (n=8531) (95% CI) P value (95% CI) P value
N = 8716 — ——
Early outcomes, n (%)

Early death 242 (2.8) 338 (4.0 0.69 (0.59-0.82) <001 0.94 (0.80-1.11) Ada
Cardiovascular death 201(2.3) 292 (3.4) 0.67 (0.56-0.80) <001 (.88 (0.74-1.05) 169
Noncardiovascular death 41(0.5) 46 (0.5) 0.87 (0.57-1.33) 524 1.34 (0.87-2.06) 84

PPM implantation 149 (1.7) 110 (1.3) 1.33 (1.04-1.71) 024 1.31 (1.03-1.67) 030

Renal replacement therapy 497 (5.7) 728 (8.5) 0.65 (0.58-0.73) =001 0.91 (0.82-1.03) 24

Bleeding requiring exploration 544 (6.2) 604 (7.1) 0.87 (0.78-0.99) 027 0.91 (0.81-1.02) d13

MCS support 279(3.2) 387 (4.5) 0.70 (0.59-0.81) <001 0.79 (0.68-0.92) 002

IPTW-adjusted

J Thorac Cardiovasc Surg 2024;167:981-993
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Maze Efficacy to Restore to NSR

National Library of Medicine
National Center for Biotechnology Information Sl
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3 articles found by citation matching
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Catheter Ablation in AF Patients with SND

Brief Rapid Communication

Reverse Remadelino of Sinns Node Funcetion After Catheter

Abl;

A
Mean Heart Rate : Heart Rate Range i p<0.0001

o % ] T ] i T Maximum ‘Feart Rate

Flo 1 %*
S e T B : v 12| 1T et
Conciusion—Prolonged sinus pauses after paroxysms of AF may result from depression of sinus node function that can

1 week 1 month 3 months 6 months

D Corrected Sinus Node Recovery Time

Maximal Heart Rate + p<0.0001 570 |
- 520 | s CL800ms; p=0.016

470"
420 -
370
320
270 |
220
170 j
1 week 1 month 3 months 6 months ’ Baseline 24.0+11.3months

B CL400ms; p=0.019
Beats Per
Minute
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Catheter Ablation in AF Patients with SND

Conclusion

The last procedure
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The initial procedure

Catheter ablation can|eliminate both AF and prolonged sinus pauses in the majority of TBS patients] Nevertheless, such

patients should be continuously followed-up, becauss

gradual progression of sinus node dysfunction|can occur after a

long period of time.

Number at risk

The initial procedure 37 20
The last procedure 37 34 34

I I I

3 4 5

Time since ablation (years)

20 16 6
34 33 18

Figure 2 Fl Figure | The Kaplan—Meier curve of the freedom from AF after the initial (dashed line) and last (solid line) ablation procedures.
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Sinus Node Dysfunction after Maze

Sick Sinus Svndrome After the Maze Procedure Performed.

e T ERR TR

Rheumatic pathology

— Non-rheumatic pathology
ithout maze
(49.1%)

Left atrial maze
2371750 (31.6%)
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Mumber at risk

Tricuspid Valve Tricuspid Valve Tricuspid Valve Tricuspid Valve
: Surgery (+) Surgery (-) Surgery (+) Surgery (-) |
5 | 355/513 (69.2%) ) | 158/513 (30.8%) ) | 47/237 (19.7%) ) | 190/237 (80.3%) | /

Fheumatic pathokgy

Ron-Rheumatic pathology

J Am Heart Assoc. 2018:;7:e009629
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Pacemaker after Maze

Surgical
mitral ve
cohort st

Early outcomes, n (%)
Early death
Cardiovascular death

Noncardiovascular death

242 (2.8)
201 (2.3)
41 (0.5)

338 (4.0)
292 (3.4)
46 (0.5)

0.69 (0.59-0.82)
0.67 (0.56-0.80)
087 (057-1.33)

001
00!
524

0.94 (0.80-1.11)
0.88 (0.74-1.05)
134 (0.87-2.00)
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446
169
134

Ho Jin Kim,

Dae-Hee Kit

PPM implantation

149 (1.7)

110 (1.3)

1.33 (1.04-1.71)

024

1.31 (1.03-1.67)

.030

Suk Jung Chc

Renal replacement therapy
Bleeding requiring exploration
MCS support’
Overall outcomes, n (%/PY)
Death
Cardiovascular death
Noncardiovascular death
Ischemic stroke or SE
Major bleeding

Hemorrhaoic stroke

497 (5.7)
544 (6.2)
279 (3.2)

1596 (2.7)
890 (1.5)
706 (1.2)
505 (0.9)

2208 (5.2)
247 (0.5)

728 (8.5)
604 (7.1)
387 (4.5)

2028 (4.1)
1491 (2.3)
1137 (1.8)
875 (1.3)
2491 (5.4)
284 (0.5)

0.65 (0.58-0.73)
0.87 (0.78-0.99)
0.70 (0.59-0.81)

0.65 (0.61-0.69)
0.62 (0.57-0.68)
0.68 (0.62-0.74)
0.64 (0.57-0.72)
0.98 (0.93-1.04)
0.99 (OR4-1.18)

=001
027
=001

<.001
<.001
<.001
<.001

509

072

0.91 (0.82-1.03)
0.91 (0.81-1.02)
0.79 (0.68-0.92)

0.86 (0.80-0.92)
0.78 (0.71-0.86)
0.97 (0.87-1.08)
0.62 (0.55-0.71)
1.03 (0.96-1.10)
0.89 (0.73-1.09)

124
13
002

<.001
<.001
570
<.001
455
261

PPM implantation

467 (0.9)

257 (0.5)

1.99 (1.70-2.32)

<.001

1.78 (1.49-2.13)

<.001

Heart failure requiring admission

Composite of death, stroke, bleeding, and heart failure

1018 (2.1)
3899 (9.9)

1319 (2.5)

4959 (12.1)

0.84 (0.78-0.92)
0.80 (0.77-0.83)

J Thorac Cardiovasc Surg 2024;167:981-993

<.001
<.001

0.87 (0.79-0.96)
0.89 (0.85-0.93)

005
<.001
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Pacemaker after Maze

RESEARCH ARTICLE

Sinus node dysfunction after surgical atrial
fibrillation ablation with concomitant mitral
valve surgery: Determinants and clinical

outcomes

Darae Kim', Chi Young Shim' *, Geu-Ru Hong', In Jeong Cho', Seung Hyun Lee?, Hyuk-

Jae Chang’, Sak Lee?, Jong-Won Ha', Byung-Chul Chang?

1 Cardiology Division, Severance Cardiovascular Hospital, Yonsei University College of Medicine, Seoul,
Republic of Korea, 2 Department of Thoracic and Cardiovascular Surgery, Yonsei University College of
Medicine, Seoul, Republic of Korea

=== Without SND
—— With SND

P <0.001 by Log Rank
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12 18 24 30

Follow up duration (months)
Numbers at risk

Without SND 165 163 163 163
With SND 37 33 30 30 30 30

Fig 2. Time to event curves for permanent pacemaker implantation.

PLOS ONE 2018
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Pacemaker after Maze

FIGURE 1 Cumulative Incidence of PPM Placement by Randomization Assignment Nonparametric Estimates of the Cumulative CENTRAL ILLUSTRATION Permanent Pacemaker Placement and Survival
Incidence Functions for PPM Implantation With Death as a Competing Risk Over 12 Months After MVS With or Without A Concomitant
Ablation Procedure

100

| siatrial Maze, 25.1% (95% CI: 15.2-36.2%) 80 -
PVI, . 95% Cl: 8.3-26.5%)
MVS Alone,  7.8% (95% Cl: 3.8-13.7%)

60

urvival (%)

Some patients with SND may have a considerable
risk of PPM, which may affect survival.
|

. Months
6

Months No PPM 243 202 192 188
Biatrial Maze 47 44 44 Time-Varying PPM 0O 29 26 26
MVS A_g:gll -?304 33 ;g No PPM Time-Varying PPM

Biatrial Maze MVS Alone DeRose, Jr., JJ. et al. J Am Coll Cardiol. 2019;73(19):2427-35.

Cumulative Incidence of PPM (%)
I

. ) o ) Extended Kaplan-Meier curve assessing the effect of a permanent pacemaker (PPM) on survival probability using method by Snappin et al.
Cl = confidence interval; MVS = mitral valve surgery; PPM = permanent pacemaker; PVI = pulmonary vein isolation. - : ) : : ; } :
(12). Median observation time was 1.3 months (interquartile range: 0.4 to 3.4 months) for patients who died.
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epair Failure after Maze

FIGURE 3 Estimated Recurrence of AF at 3, 6, 12, 36, and 60 Months

Probability of AF Recurrence

. Left atrial ablation
. Bi-atrial ablation

Hazard ratio, 1.24 (95% CI, 0.96-1.61)
P=0.100

Group-Time interaction P = 0.57 I I I

3 Months 6 Months

12 Months 36 Months 60 Months

AF = atrial fibrillation; Cl = confidence interval.

Hazard ratio, 0.93 (95% CI, 0.49-1.79)
P=0.84

Landmark at 100-days

4 ]
Years since Surgical Ablation
MNo. at Risk

LA 45 197

BA 1058 448

JACC Asia 2021;1:203-214
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Repair Failure after Maze

TABLE 6 Final Multivariable Model for Pacemaker Implantation

HR 95% 0 P Value

TABLE 5 Final Multivariable Repeated Measures Model of Atrial Fibrillation After a
3-Month Blanking Period

Odds Ratio 95% CI

Age (by 1-y increment) 1.02 1.001-1.04 0.037
TV surgery 1.64 1.02-2.62 0.042
LA size (by 1-mm increment) 1.02 1.00-1.04 0.055
MYHA functional class lll or IV 1.47 0.98-2.20 0.064
LA vs BA ablation 0.1 0.43-1.18 0.187

Candidate variables were initially screened with univariable analyses. Clinically significant variables with a
P < 0.10 in univariable models were used in the final multivariable model (LA vs BA ablation, age, AF duration,
diabetes mellitus, chronic kidney disease, hemoglobin, NY HA functional class Il or IV, LA diameter, significant TR,
year of surgery, MV surgery, TV surgery, LA appendage treatment). Variables that remained in the multivariable
model using backward elimination technigue were retained in the final multivariable model. A model for per-
manent pacemaker implantation (PPM) was built using Fine and Gray competing risk analyses that accounted for
all-cause death as a competing risk.

BA = bi-atrial; Cl = confidence interval; HR = hazard ratio; LA = left atrium; MV = mitral valve; NYHA = New
York Heart Association; TV = tricuspid valve.

Time, mo

3 - - -

6 2.43 1.93-3.05 <0.001

12 in 2.46-3.93 <0.001

36 5.50 4.29-7.05 <0.001

60 8.83 6.69-11.65 <0.001
Early AF recurrence (<3 mo) 2.16 1.59-2.95 <0.001
Age (by 1-y increment) 1.03 1.02-1.05 =0.00
Persistent AF 1.61 1.07-2.41 0.022
AF duration (by 1-y increment) 1.04 1.02-1.06 <0.001
LA size (by 1-mm increment) 1.03 1.02-1.05 <0.001
Significant TR (=grade 3) 1.66 1.19-2.30 0.003
AAD use (<3 mao) 2.16 1.68-2.77 0.001

Candidate variables were initially screened with univariable analyses. Significant variables with a P < 0.05 in
univariable models were used to build a full multivariable model. The full multivariable model was built with all
variables screened from univariable analyses (time, early AF recurrence, age, AF type, AF duration, congestive
heart failure, chronic kidney disease, history of CVA, hemoqglobin, peripheral arterial disease, significant TR, TV
surgery, use of mechanical valve, LA appendage treatment, LA size reduction, AAD use). Only variables with a
P < 0.05 in the full multivariable model were retained in the final multivariable model.

AAD = anti-arrhythmic drug; AF = atrial fibrillation; Cl = confidence interval; CVA = cerebrovascular accident;
LA = left atrium; TR = tricuspid regurgitation.

JACC Asia 2021;1:203-214
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Case #1

75/M R 2 472I(Operative Finding)
- 1. Pre OP diagn :TR4, A

4. approach © Bt Ant [at mini-tho 1y

Right lung adhesion was seen with chest wall

5. Pump

annular dilatation




ASAN O SCICHSEm oAy

Medical Center . “ UNIVERSITY OF ULSAN COLLEGE OF MEDICINE

Case #2

o H2H(Present lliness)

29mm, LAAC dft rheumatic MSR{1S

2. AlEmia

erate rheurmnatic AS

=& 4H(Operative Finding)

CPB) ascending aorta/RF

Av-rheumnatic, commmissural fusion

AVE with 5) Regent 23mm, 16 figure-of-eight stitches, Cor KNOT 216

TR-annular enlargement

TAP with MC3 28mm. 3 hori

post TEE: no PVL, mild TR
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=10 pannus Tormation of AV

P

Sz T L= (Postoperative Name)

-noticed defect at anterolat. commissure to pl area

Ing pledgetted mattres

-tachy-brady syndrome hx 1 mazeA|S0] LAAID AlZ4-0 Gore-tex suture double layered)

4.17 CS 28 LHE Al Hb =01 ER re
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Maze in AF patients with SND
* No (or paucity) of evidence in the literature
 Efficacy and ppm insertion

PPM after maze in AF patients with SND
« May be higher, which may affect survival

Decision to do maze
« Safety profile, estimated success rate of maze
« May be better to leave AF in very selected patients
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Clinical Investigations

Sinus Node Dysfunction Is Associated With
Higher Symptom Burden and Increased
Comorbid Illness: Results From the ORBIT-AF
Registry

Larry R. Jackson Il, MD; Sung Hee Kim, PhD; Jonathan P. Piccini, Sr MD, MHS, FHRS; Bernard ). Gersh, MB, ChB,
DPhil; Gerald V. Naccarelli, MD; James A. Reiffel, MD; James Freeman, MD; Laine Thomas, PhD; Paul Chang, MD;
Gregg C. Fonarow, MD; AhnS Go, MD; Kenneth W. Mahaffey, MD; Eric D. Peterson, MD, MPH; Peter R. Kowey, MD
Duke Clinical Resear stitute (J: iccini, Thomas, Peter '1'!_. Duke LJnNer |ty Medical Center, Durham, North
Carolina; Mayo Clinic Co eo (Ge ision iovasc edicine, Rochester, Minnesota; Penn State
( 5 e, Hershey, Pennsylvania; Columbia University
euf Phwcnn‘dnd Surg eiffel), New Y V ale University School of Medicine (Freeman), Division of
scular Medicine, New Hav C cticut; Jansse a uticals, Inc. (Chang), Division Hntﬂlml Medicine, Raritan,
; Division of Cardiol arow), Uni of Californi _.LJRArwvlew California; K
iser Permanente Division a
University School of Medicine, Stanford, Ca
Wynnewood, Pennsylvania

Ol cories
(SMND vs, No SN
AF pros 10

All-cause Death

Cardiovascular Death

t Mew Onset HF

1t Hospitalization
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0.91 (0.77-1.08)

104 {(80-1.34)





