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Case

e M/79
e Persistent AF

e Symptomatic severe AS (bicuspid), dilatation of
ascending aorta

s/p AVR, ascending aorta reduction plasty, Left Maze
procedure

e POD #1, AF recurred - amiodarone loading

e POD #8, discharge

e Warfarin

e Amiodarone 200mg bid

e Betaxolol 10mg 0.5T gqd

e Furosemide 40mg 0.5T qd, spironolactone 25mg qd

e POD #12, re-admission for syncope (x2) = D/C
amiodarone and betaxolol
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Holter (POD #13)

General Heart Rates
106760 QRS complexes 38 Minimum at 15:11:43 20-Jan
0 Paced beats (< 1%) 79 Average
11 Ventricular beats (< 1%() 130 Maximum at 18:29:17 20-Jan
0 Supraventricular beats (< 1%) 11802 Beats in tachycardia (=100 bpm), 11% total
0 BE beats (< 1%) 9730 Beats in bradycardia (<60 bpm), 9% total
g ilénctiur}aé betaﬁts (< 1%) 16.1 Seconds Max R-R at 14:58:43 20-Jan
errant bea )
100 % of total time in AF/AFL Supraventriculars (5. . &)
<1 % of total time classified as noise 0 Isolated
. 0 Couplets
Ventriculars {(\V, F, E, |} 0 Bigeminal cycles
11 Isolated 0 Runs totaling O beats
0 Couplets

0 Bigeminal cycles
0 Runs totaling O beats

ST Channel 1 ST Channel 2 ST Channel 3

4.4 mm at 12:35:45 20-Jan 4.8 mmat 11:12:00 20-Jan 4.8 mmat 11:01:15 20-Jan
4.8 mm at 15:590:15 20-Jan 4.8 mm at 12:27:15 20-Jan 4.6 mm at 12:30:15 20-Jan

Interpretation
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Holter (POD #13)
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POD #21-22 (amiodarone D/C #9~10)
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POD #23 (amiodarone D/C #11)
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FastPath™ Summary e bk

Battery Implant Date 28 Jan 2016
Longewity. 11,7 yrs
E Voltage 304V
Magnet Rate 100,0 ppmi
~ERI *Sm Battery Current 9 uA
Remaining Capacity to ERI =05%
Test Results 20 Aug 2019 O Automatic
Capture Sense Lead Impedance
v 0,5V @ 0,4ms (Bi) 7.0mV (Bi) @ 540 0 (&) @
0,75V @ 0.4dms (Bi) 11 Dec 2018 8.0mV (Bi) 11 Dec 2018 550 0 (8i) 11 Dec 2018
Parameters
Mode Wil
Base Hate &0 min-1
Capture & Sense v
AuteCapture Oft
Pulse Amplitude (Margin) 25V (5.0:1)
Pulse Width 0.4ms
AutoSense Off
Sensitivity (Safety Margin) 2.0mV (3.3:1)
Diagnostics Summary Since 11 Dec 2018 Episodes Summary  Since 11 Dec 2018
Counts EGMs
P 52 % High Wentricular Rate 0 0
Magnet Response o o
Mo Alerts
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Postoperative bradycardia after cardiac surgery

e Pathophysiology

e Trauma and inflammation
Hemodynamic stress
Ischemic injury
Perioperative drugs
Electrolyte disorders

e Risk factors for bradycardia after cardiac surgery

e Type of cardiac surgery and the anatomical relationship to the
conduction system.

e Pre-existing conduction abnormalities
— LBBB, RBBB, bifascicular, trifascicular, 2" degree AV block
e Longer cardiopulmonary bypass duration

SMG-SNU ; . .
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Postoperative bradycardia after cardiac surgery

e Indication for PM implantation for postoperative
bradycardia: same as indication for those without
surgery

e AV block
e Sinus node dysfunction
e Slow AF

e Long-term PM dependency in patients with PM after
cardiac surgery
e Sinus node dysfunction: 30~40% remain PM dependent
e AV block: 65~100% remain PM dependent

e Challenge with bradycardia after cardiac surgery
e Hemodynamic instability with bradycardia
e Prolonged hospital stay and delayed recovery

SMG-SNU ; . .
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Sinus node dysfunction after cardiac surgery

Left Appendage Right Appendage

Tricuspid Annulus

Mitral Annulus Right Coronary Artery

Coronary Sinus
Circumflex Coronary Arte
L " @ Cryoablation

------ == Surgical Incision
- - = Radiofrequency Ablation

Superior transseptal approach Cox Maze IV procedure

SNUHWY b eoieal center Heart Asia 2018;0:011008. Am J Cardiol. 2020 Jan 1;125(1):120-126.



Biatrial heart TPL

Sinus node
dysfunction
after heart

TPL

I

Lesser SND with
bicaval technique
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AV conduction disturbances after cardiac
surgery

\AV memb. septum

_ \N memb. septum

Memb. septum

Aortic, mitral, or tricuspid valve surgery

SNUH EBASAmUE MEDICAL CENTER Circ Arrhythm Electrophysiol. 2019;12:e006897



CABG

e PM implant after CABG: 0.4~2.0%

e Symptomatic bradycardia already present before surgery
- generally not resolve with CABG

e New onset SND or advanced AV block after CABG =

timing of pacemaker implant: 5 to 7 days after surgery Is
reasonable

SNUH 6 ggngAmuE MEDICAL CENTER 2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines



Valvular surgery

e Rates of PM implant after valve surgery
e MV 3.5%

AV 5.1%

TV 12%

AV+MV 10%

MV+TV 16%

AV+MV+TV 25%

SNUH 6 ggngAmuE MEDICAL CENTER 2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines



Valvular surgery

e PM after AV surgery: 3~8.5% (1.5% in AMC)

e Injury to common bundle from edema, removal of calcium, or
deeply placed sutures

e Most patients do not recover AV conduction: >90%
e Higher long-term mortality in patients with PM

Gi
w0 __Srove,
No PPM
80 4
g o0
2
g Adjusted
S 40
20
Ann Thorac Surg 2017;104:1259-66
i , , . __| Interact Cardiovasc Thorac Surg. 2013 Apr;16(4):476-81.
0 S 10 15 20
Years from Surgery
No. At Risk (No. Deaths)
PPM 126 (-) 78 (42) 31 (76) 13 @8) 4 (90)
No PPM 4720 (-) 3352 (980) 1552 (1899) S49 2376) 112 (2509)

e New onset advanced AV block or SND after AV surgery
—> timing of pacemaker implant: 3 to 5 days after surgery
IS reasonable

SNU H 6 oMG-SHU 2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines
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Valvular surgery

e PM after MV surgery: 1~9%

Probably d/t injury to AV nodal artery (running close to MV)
MVR > MV repair with incomplete annuloplasty band

e New onset AV block or SND after MV surgery = timing
of pacemaker implant: 5 to 7 days after surgery is
reasonable

e PM after TV surgery

AV node is located between anterior and septal TV leaflets
|solated TV surgery is rare
TVR: need for LV lead

TV repair: incidence of moderate to severe or severe TR is
42% after RV lead placement

e New onset AV block or SND after TV surgery - timing of
pacemaker implant: 3 to 5 days after surgery is
reasonable

SNUH 6 ZySAmUE MEDICAL CENTER 2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines



Surgery for AF

e 11% of patients undergoing a Cox Maze IV procedure in
addition to mitral valve surgery required postoperative
PM implantation

e \Whether surgery for AF is associated with an increased
risk for postoperative PM is mixed
e Significant evolution in the lesion set and surgical technique
e Adding ablation for AF: increased likelihood of PM ?

Study name Year

Deneke 2002
Schuetz 2003
Vasconcelos 2004
Abreu Filhe 2005
Doukas 2005
Blomstrom 2007
Chevalier 2009

von Oppell 2009
Knaut 2010
Budera 2012

CS+SA

1715
2/39
2/54
3/96
5/141
127171
15/192
16/216
18/240

Cumulative statistics

cs Point

1/15 1.000
2/34 0884
3/48 0.651
4/76 0.653
8/120 0.568
12/155 1.022
14 /177 1111
157202 1.106
197223 0.946

29/356 31/325 0.879

0.879
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Lower Upper

limit p-Value

limit

0.057 17.621
0117 6.649
0117 38633
0151 2832
0184 1.748
0432 2419
0507 2435
0519 2356
0471  1.901
0511 1514
0511 1514

1.000
0.904
0.625
0.569
0.324
0.961
0.793
0.794
0.876
0.643
0.643

Cumulative odds
ratio (95% CI)

RCTs comparing CS+SA
vs. CS-only surgical
treatment for AF

CS: cut and sew
SA: surgical ablation

001 01 1 10 100
Favours CS+SA Favours CS

Heart 2014;100:722—730.

2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines



PM after Heart transplant, Surgical myectomy,
and Alcohol septal ablation

e PM after Heart transplant
e Biatrial anastomoses: 10~14% -> Bicaval heart anastomoses:
2~4%
e SND (~80%): careful evaluation for the presence of symptoms

e PM after surgical myectomy or alcohol septal ablation
e 10% after alcohol septal ablation
e 4.4% after surgical myectomy
e 60% develop RBBB after alcohol septal ablation
e 90% develop LBBB after surgical myectomy

SNUH 6 gySAmUE MEDICAL CENTER 2018 ACC/AHA/HRS Bradycardia Clinical Practice Guidelines



Pacemaker after TAVR

e High grade AV block: 60~96% within 24 hours of TAVR,
up to 30% =48 hours after TAVR

e PM after Second-generation TAVR: 16.2% (12.7~19.6%)
e All TAVR Procedures 16.2%

95%C112.7-19.6
16

14
12

10

6 4.5%
3.2% 95%C13.7-5.4
95%C1 2.9-50
4 2.5%

2.2%
95%C1 1.6-2.8 1.6% 95%C11.9-3.0 —_—
95%C11.3-1.9 95%C10.9-2.3

> 95%¢109-23 1.1%
95%C10.7-1.5 .
Nl B N T — —

All-cause death  CV death All stroke Disabling LT bleeding Major vascular AKI2-3  Permanent PM More than
stroke complications mild AR

1.6%

SNUHUY o Int J Cardiol. 2017 Oct 15:245:83-89.
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PM after TAVR

e Conduction disturbances after TAVR

New LBBB occurs in 19-55%
New high-degree AV block in 10%
Up to half of new BBB and CAVB resolve before discharge

Only half of patients with a new PM after TAVR will be pacer
dependent

e Predictors for PM

Baseline RBBB

Implantation of CoreValve (self-expandable) > SAPIEN 3
(balloon-expandable)

Depth of implantation
Oversizing/stretching of the aortic annulus/LVOT
1st-degree AV block

e Timing of PM: 3-5days after TAVR?

SMG-SNU ; : . .
SNUHWY svesw o cenren Circulation. 2017;136:1049—1069.



Summary

e Bradycardia is common after cardiac surgery and often
requires permanent pacemaker.

e Although some of the new-onset SND or AV block after
cardiac surgery recover in the long term, it is important to
Implant a pacemaker at an appropriate timing for the
patient recovery and shorter hospital stay.

e Itis reasonable to implant PM 3-7 days after cardiac
surgery in patients with bradycardia according to the
iIndividual situations.

e Type of cardiac surgery or intervention
e SND vs. AV block
e Concomitant drug use
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Thank You
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Indications, Effectiveness, and
Long-Term Dependency in Permanent
Pacing After Cardiac Surgery

e 120 patients with PM implantation after cardiac surgery

e Dependency status evaluation
e From charts and PM clinic records

e Dependency: more than 1 occasion of continuous pacing when the
pacing rate was <50 or of tracking when AV delay was 2220

e 51 dependent, 35 nondependent, 34 indeterminate

e Dependency status confirmation

20 patients were monitored continuously

7 dependent - 7 dependent confirmed

7 nondependent - 5 nondependent, 1 dependent, 1 N/A

6 indeterminate - 3 dependent, 3 nondependent

8 out of 19 (240%) patients eventually became totally nondependent

e Complete AV block as the indication for pacing was the strongest
predictor of future pacemaker dependency

SMG-SNU : .an-
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