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— Abstract —

Electrocardiographic Follow-up after Mitral Valve Replacement*

Chong Whan Kim, M.D **

Despite its known limitation in the diagnostic value, the electrocardiography is one of the most
common and routine examinations in the management of the patients with cardiac problems.

The clinical results of 291 patients who underwent isolated mitral valve replacement from October
1978 to June 1983 were already reported. Their electrocardiograms were studied to assess the value of
electrocardiographic examination in following the patients after valve replacement. The patients were
divided into 5 groups beforehand according to the types of valve lesion on the bases of preoperative
diagnosis and operative findings: Groups I: stenosis, }l: stenosis-dominant mixed, HI: equally mixed,
1V: insufficiency-dominant mixed, and V: insufficiency.

Their preoperative cardiac rhythm was sinus in 39.2% and atrial fibrillation in 59.1% of the patients.
Seventy-three (42.4%) of the patients with atrial fibillation gained sinus rhythm after operation, occurring
in 67 from the day of surgery, and 42 returned to atrial fibrillation while 31 kept sinus rhythm at the
follow-up end {mean follow-up period, 13.4211.4 months). The P waves onthe electrocardiograms of
the preoperative sinus rhythm in 114 patients were normal in 5.3% and the findings of left atrial enlarge-
ment in 94.7% of the cases. They were normal in 42.1% and the findings of left atrial enlargment in
57.9% of the 140 patients with sinus rhythm at the follow-up. The preoperative major chamber enlarge-
ment was the right ventricle in Group | while it was the left ventricle in Group V, and it was in-between
in Groups 11-1V. The postoperative regreession of the findings in ventricular enlargement was statistically
significant only in Groups | and V.

These results may suggest the importance of the serial electrocardiograms in following the patients
with mitral valve replacement on the bases of outpatient. The electrocardiographic follow-up data were

presented in patients with suspected or proved tissue valve failures.

* A RIS 1983 EE MG KREREE BT RES 8 #abel KellS.
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** Department of Thoracic & Cardiovascular Surgery, College of Medicine, Seoul National University
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Table 1. Groups according to the mitral valve lesion.

Group

I.  Stenosis: MS

II. Stenosis dominant stenoinsufficiency: MSi

III. Equal stenoinsufficiency: MSI

IV. Insufficiency dominant stenoinsufficiency: Msl
V. Insufficiency: MI
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Table 2, Electrocardiographic criteria.

Findings Points
Right ventricular enlargement:
Ratio reversal (R/S V,:R/SV,<0.4);orqRinV, 5
R/S ratio V,>1; S V, <2 mm; R V,+S V, or V,>10.5 mm; or RAD>110° 4
SV, or V.27 mm and each>2 mm; R/S V; or V,<[; or RV, 27 mm 3
S,,8,,8, each>]1 mm; S,, Q, each>1 mm; or R’ V, earlier than 0.08 sec and >2 mm 2
R peak V, or V, between 0.04 and 0.07 sec; S V; or V.= 2 mm but <7 mm; Reduction in V lead
R/S ratio between V, and V,; or RV, or V,<5 mm 1
Left ventricular enlargement:
Negative component of P V, >1mm and >0.04 sec 3
Largest limb lead R or S>20 mm or largest chest lead S before transition or R after
transition230mm; or largest S before transition plus largest R after transition=45mm 3
Frontal plane axis > -30° 2
Duration in extremity lead>().09 sec; or intrinsicoid deflection>0.05 sec 1
In general, ST-T opposite QRS without digitalis 3
with digitalis 1
Atrial enlargement:
P wave RAE LAE BAE
Axis >+175° +45 to -30°
Amplitude (11, III, aVF) 20.25mv (tall) 20.25mv
Duration Normal >0.11 sec >0.11 sec
Component (V,)
Early Positive but Positive and
20.25mv inside normal >0.25mv
Late Negative, Negative,
>0.04 area unit =0.04 area unit
Table 3. Preoperative hemodynamic data (mmHg, Mean+SD).
Group Number mPCWP(n=) PASP(n=) mPAP(n=) RVEDP(n=)
L 66 23.5+8.0(47) 62.8+24.3(64) 39.9+15.6(63) 6.2+3.9(49)
IL 54 20.4:7.7(37) 56.3£22.1(49) 35.9+17.1(43) 6.814.0(33)
IIL 66 20.5+8.1(44) 5§3.620.5(61) 34.0t14.6(54) 7.245.3(48)
Iv. 35 18.4+8.1(21) 45.8+16.8(34) 28.7+12.3(31) 5.21£5.3(21)
V. 70 16.1+8.2(36) 56.3+20.5(63) 36.0+15.4(59) 8.616.5(49)

mPCWE=Mean pulmonary capillary wedge pressure; PASP=Systolic pulmonary arterial pressure; mPAP=Mean pulmonary
arterial pressure; RVEDP=Right ventricular end-diastolic pressure.
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Table 4. Size of the valves in millimeters.
Group 21 23 25 27 29 31 33 Total Mean+SD
I 1 3 1115 19 16 1 66 28.0+2.6
11. 3 14 13 15 7 2 54 27.6+2.5
I 1 12 8 16 22 7 66 29.0£2.7
V. 8 7 15 5§ 35 30.0+2.0
V. 2 7 8 14 30 9 70 29.612.6
Total 1 9 44 52 71 9024 291 28.8+2.7

Table 5. Electrocardiographic follow-up (months).

Early * Follow-up duration
Group  Number Death NA n= Mean+SD
L 66 3 63 13.0:11.4
1L 54 2 1 51 16.0+11.9
. 66 2 2 62 13.6+12.3
v. 35 3 32 10.0+ 8.9
V. 70 5 1 64 13.0:11.1
Total 291 15 4 272 13.4+11.4

*NA=Record not available

= 814)(57.9% )& Bshslot
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Table 6. Pre- and post-operative cardiac rhythm,

Time RSR (%) AF (%) AVB (%) NA (%) Total (%)

Preoperative: 114 (39.2) 172(5%9.1 5(1.7
reoperaty (53.) (.7 291 (100.0)
Postoperative: 140 (48.1) 143 (49.2) 3(1.0) 5.7
RSR= Regular sinus thythm; AF=Atrial fibrillation; AVB=Atrio-ventricular block.
Table 7. Time of thythm changes.
. 1-7 8-30 1-6 7-12 13
Time
POD#O Days Days Months  Months Years Total

From preoperative AF:

To RSR 67 2 1 2 1 73

To RSR and to AF 18 12 7 2 3 42
From preoperative RSR:

To AF 1 2 1 1 5

To AF and to RSR 1 1 3

To AVB 1 2




Table 8. Cardiac rhythm and P wave change.

Preoperative Postoperative
Group
Number (%) LAE NP AF AVB NA
I. LAE 32 (48.5) 18 14
AF 34(51.5) 2 4 28
Total (%) 66 (100.0) 20 (30.3) 18 (27.3) 28 (42.4)
IL. LAE 17 (31.5) 14 3
AF 36 (66.7) 1 4 31
NA 1(1.8) 1
Total (%) 54 (100.0) 15 (27.8) 7 (13.0) 31(574) 1(1.8)
III.LAE 16 (24.3) 6 8 2
AF 48 (72.1) 6 42
NA 2(3.0) 2
Total (%) 66 (100.0) 12 (18.2) 8 (12.1) 44 (66.7) 2(3.0)
IV.LAE 8(22.9) 3 5
AF 27(77.1) 2 2 23
Total (%) 35 (100.0) 5(14.3) 7 (20.0) 23 (65.1)
V. LAE 35 (50.0) 22 12 1
NP 6 ( 8.6) 1 3 2
AF 27 (38.6) 6 17
NA 2(28) 2
Total (%) 70 (100.0) 29 (41.4) 19 (27.2) 17 (24.3) 34.3) 2(2.8)
TOTAL LAE 108 (37.1) 63 42 2 1
NP 6( 2.1) 1 3 2
AF 172 (59.1) 17 14 141
NA 5017 5
TOTAL(%) 291 (100.0) 81 (27.8) 59 (20.3) 143 (49.1) 3 (1.0) 5.7
LAE=Left atrial enlargement: NP=Normal P wave
Table 9. Ventricular enlargement (Group I: MS).
Point RVH —LX—H-* Early Total
10 9 8 5 No 1 3 Death
Major:
RVH 10 15 1 4 2 12 2 37
9 1 i 2
8 1 3 1 5
5 1 1
4 1
No 8 2 1 11
LVH 3 3 5 8
Total 16 2 7 2 27 7 3 66
Minor:
No 1 1 2
LVH 3 1 2 3
Total 1 1 3 5

RVH=Right ventricular hypertrophy; LVH=Left ventricular hypertrophy; Point=See Table 4; No=No
ventricular hypertrophy; Major=Major hypertrophic ventricle; Minor=Minor hypertrophic ventricle
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Table 10. Ventricular enlargement (Group II: MSi).

Preoperative Postoperative
Point RVH VR Farly Total
10 9 8 5 4 3 No 3 CRBBB Death NA
Major
RVH 10 13 1 2 2 1 9 2 30
9 1 1
8 1 1 1 3 6
7 1 1
5 1 1
4 1 1 1 3
No 3 2 5
LVH 3 2 3 5
CRBBB 1 1
NA 1 1
Total 14 2 2 3 3 2 18 6 1 2 1 54
Minor:
LVH 3 5 3 8
No 2
Total 5 10
CRBBB=Complete right bundle branch block
Table 11. Ventricular enlargement (Group III: MSI).
Preoperative Postoperative
- RVH LVH Early .
Point 10 8 7 6 4 3 No 3 Death Na  rot!
Major:
RVH 10 10 2 1 1 4 18
9 1 1
8 2 1 1 4
4 2 2 1 5
3 1 1
No 7 1 8
LVH 3 8 18 1 27
NA 2 2
Total 12 3 1 1 3 1 21 20 2 2 66
Minor:
RVH 8 1 1
1 1
1 1
No 2
LVH 3 3 9
Total 1 5 8 14
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Table 12. Ventricular enlargement (Group IV: MsL)

Preoperative Postoperative
RVH LVH_ Early
Point 10 4 No 3 CRBBB Death  Total
Major:
RVH 10 3 1 1 5
8 1 1
No 4 1 5
LVH 3 7 16 1 24
Total 3 13 16 3 35
Monir:
RVH 5 1 1
No 1 1 2
LVH 3 1 1
CRBBB 1 1
Total 1 2 2 5
Table 13. Ventricular enlargement (Group V: MI).
Preoperative Postoperative
Point RVH LVH Early Total
10 9 8 7 6 5 4 3 No 2 3 10 CRBBB CLBBB AVB Death
Major:
RVH 10 6 1 11 1 1 2 13
7 1 1
No 21 3
LVH 3 12 32 1 2 2 49
1 1
10 1 1
CRBBB 1 1
NA 1 1
Total 6 1 1 11 15 1 33 1 1 1 3 5 70
Minor:
RVH 10 1 1 1 1 4
9 1 2
8 1 1 1 2 5
7 1 1
6 1 1
5 1 2 3
4 1 1 2
No 1 1
CRBBB 1 1
Total 2 11 4 2 011 7 1 20

CLBBB=Complete left bundle branch block
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Table 14. Summary of ventricular enlargement.

RVH LVH Early Total
Group 10 987654 3 Nol23 6 10 CRBBB CLBBB AVB Death NA
I. Preop 37 25 1 2 11 8 66
Postop 16 27 2 2 27 7 3
II. Preop 30 1 6 1 13 5 5 1 1 54
Postop 14 2 2 33 2 18 6 1 2 1
IIl. Preop 18 1 4 5 1 8 27 2 66
Postop 12 311 3 1 21 20 2 2
IV. Preop § 1 5 24 35
postop 3 13 16 3
V. Preop 13 1 3 49 1 1 1 1 70
Postop 6 1 1 1 1 15 133 1 1 1 3 5
Total
Preop 103 416 2 210 1 32 113 1 1 2 4 291
Postop 51 413 1 2 59 4 94 7 175 1 2 1 3 15 3
Table 15, Pre- and post-operative change in ventricular enlargement.
Group RVH(%) LVH(%) No(%) BBB(%) AVB(%) Death(%) NA(%) Total
I. Preop 47(71.2) 8 (12.1) 11 (16.7) 66
Postop 29 (43.9) 7 (10.6) 27 (40.9) 3 (4.6)
II. Preop 42(77.8) 5(9.2) 5(9.2) 1(1.9) 131.9)
Postop 26 (48.1) 6(11.1) 18 (33.3) 1(1.9) 2(3.7) 1(1.9) 54
III. Preop 29 (43.9) 27 (40.9) 8(12.1) 231
Postop 21 (31.8) 20 (30.2) 21 (31.8) 2(3.1) 231 66
IV. Preop 6(17.1) 24 (68.6) 5(14.3) 25
Postop 3( 8.6) 16 (45.7) 13 (37.1) 3(8.6)
V. Preop 14 (20.0) 51(72.9) 3(4.3) 1(14) 1(14)
Postop 10 (14.3) 35 (50.0) 15214 29 3(4.3) 50.D 66
Total
Preop 138 (47.4) 115 (39.5) 32(11.00  2(0.D 4(1.4)
Postop 89 (30.6) 84 (28.9) 94 (32.3)  3(Q1.0) 3(1.0) 15(5.2) 3(1.0) 291

BBB= Right or left bundle branch block
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Table 16. Pre-and post-operative change in ventricular enlargement shown by points (MeanzSD)

Ventricular Preoperative

Postoperative

Group Enlargement n= Point n= Point P Vatue
L Major: RVH 58 7.7%3.57 53 5.21+4.11 <0.001
LVH 19 1.84 £1.02 18 1.00£1.00 <0.95
Minor: LVH 5 2.20+1.10 5 2.2041.10 N.S.
II. Major: RVH 47 8.21+3.03 42 5.314.02 <0.001
LVH 10 2.00+1.05 10 2.00+1.05 N.S.
Minor: LVH 10 2.60+0).84 10 2.00+1.05 N.S.
III. Major: RVH 37 6.81+3.79 34 5.44 +4.05 N.S.
LVH 35 2.54+0.85 34 2.12+1.01 N.S.
Minor: RVH 5 3.401+2.88 3 4.0045.20 N.S.
LVH 1 2.64+0.81 11 2.46:0.93 N.S.
IV. Major: RVH 11 5.73 4,56 9 4.00:4.50 N.S.
LVH 29 2.66 +0.77 23 2.3910.94 N.S.
Minor: RVH 2.33+2.31 1 4.000.00 N.S.
LVH 1.67+1.16 2 3.0040.00 N.S.
V. Major: RVH 17 8.24+3.53 13 6.46+3.93 N.S.
LVH 51 3.20+1.06 46 2.63:1.42 <0.05
Minor: RVH 19 7.11+2.54 19 4.68+3.38 <0.05
TOTAL
Magjor: RVH 170 761358 183 4.57+4.03 <0.001
LVH 147 2.53+1.12 177 1.89+1.16 <0.001

Major=Principal ventricular enlargement; Minor=Ventricular enlargement other than principal ventricular enlargement

in cases of biventricular enlargement
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