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— Abstract —

The Clinical Study to the Mechanism of Remaind Murmur
after VSD Repair

H.K. Chung, M.D.", M.K. Park, M.D.", S.J. Kim, M.D.", P.J. Chei, M.D.

Author studied 30 cases of remained heart.murmur patients after VSD repair.

The age ranged from 7months to 27 years, and sex ratio was 29:1 in male and female.

Perimembranous trabecular type of VSD was the most common causes of remained murmur
after operation 11 cases, and the next was subpulmonic type 9 cases.

The VSD size between 1.1 and 2.0 cm in diameter was the most common in 15 cases.

The operative method frequently used was patch closure in 21 cases, and commonly used
surgical approaching way was through right atrium.

Mechanisms of origin of postoperative remained murmur was from TR 9 cases, PI 6 cases,
PS 5 cases, remnant shunts 5 cases, pulmonary artery dilatation 2 cases, MR 2 cases, and

subaortic stenosis 1 cases.
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Table 1. Age and Sex distribution

Sex\Age <10 11—-20  20—-30 Total

M 14 12 3 29
F 1 1

3. 4 X

H =
o, HF 17.24099 F
Aol Wl wo] 3415

Table 2. Clinical symptoms and signs

Pre op. Post op.

M F M F

Dyspnea

rest

normal life

exertion 20 1 3
Palpitation 13 8 1
Frequent URI 15 2
Chest wall protrusion 4 10
Chest pain 2
%A %% 329 Cardiopulmonary findings+ %

A AlA-F2k] 0.50]8}7F 108, 0.51—0.64}0] 7} 16

#, 0.61—0.74Fo] 7} 4@llol 4 %% 0.50]3}7F 128,
0.51—0.6 4fo] 7} 183 & EAlell wla) A =glon
A& wtFFF X4 4l A Peripheral pulm-
onary artery?] size7} 1 mmo] 4}, right inferior pulm-
onary artery®] size’} 1.5cmol4rel Z-$E severe,
A2 A FHANLRE Rojv A9-F mild,
2 F7A R A4S Hol= H+E moderate® T
4 mild pulmonary congestion 17#l,
moderate pulmonary congestion 108, severe pulm-
onary congestion 334 €% mild pulmonary con-
gestion 25, moderate pulmonary congestion 58 &

FAlol| wla Abgd] A= glcl(Table 3).

Table 3. Pre and Postoperative cardiopulmonary find-

ings
C-T ratio
Pulmonary <0.5 0.51-0.6 0.61-0.7071-0.8
congestmn\
Pre op.
mild 8 9
moderate 2 5 3
severe 2
Post op.
mild 11 14
moderate 1 4
severe

Table 4. Pre and Post operative EKG findings

Pre op. Post op.

LVH

RVH

BVH

Incomplete RBBB
Complete RBBB

1 degree A-V block

— s W W oY
NN = N W W

d, PVC 1al glom €39 Al E A2 wald] v
# & zo]= g AvH(Table 4).
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oA} 2.0cm AFo|7F 153 & 7FAF ko= 2.1—3.0
AFo] 7k 58, 0.5 cm ©]&F7F 58, 0.6~1.0cm 4}o] 7}
4%, 3.1cm ol4to] 18992 Type perimembra-
nous trabecular typeol 1132 7}& 8E9bit subpu-
lmonic type®] 9#, perimembranous infundibular
typec] 83, combined typeo] 2&°] o] A th(Table
5).
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Table 5. Type and size of VSD

< 05cm

0.6—1.0cm 1.1-2.0cm 2.1-3.0cm 3.1l em<

Subpulmonary 3
Perimembranous
inlet
trabecular 2
infundibular
Combined

1 4 1

Tatal 5

Table 6. Method of VSD repair

Primary

closure(N=9) Patch closure(N=21)

Approach
LS.

C.S. LS. C.S.

RA 2
RV
PA

3 16
1
3 5

1.S.: interrupted suture
C.S.: continuous suture

rupted suture® &+¢ 3L primary closureel] 4= inter-
rupted suture 27, continuous suture 72 §lvh. FE
of Akl o right atriumd %3 7 -%7) 216l & 7t
A+ ke o v} pulmonary arterys 5-3t74-9-7} 8#l, rig-
nt ventricle® 53+ 7 %7} 13 9 cH(Talbe 6).
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Table 7. Preoperative VSD type and size resulted in
postop. residual shunts

size

<05 0.6—-1.0 1.1—2.0 2.1-3.0

Type
1
I 1 2 2
|
v
Combined
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£ Vel =22 EKGAl A myocardial infarction®
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Fig. 1. Doppler flow and phonocardiogram of tricuspid regurgitation, showing regurgitant tlow and holosystolic
murmur (arrow).
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Fig. 2. Doppler flow and phonocardiogram of pulmonary insufficiency, showing regurgitant
flow and mid-systolic murmur due to increases stroke volume (arrow).
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Fig. 3. Doppler flow and phonocardiogram of pulmonary stenosis, showing pressure gradient of
9 mmHg across pulmonary valve and pansystolic murmur (arrow).
— Pressure giadiect
+ Holosyctolic murmur

Table 8. Mechamisms of the origin of postoperative remained murmur

murmur
Cases
Pan-systolic Mid-systolic

Tricuspid regurgitation 9 6 3

Remained shunt 5 5

Pulmonary stenosis 5 4 1

Pulmonary insufficiency 6 1 5

Pulmonary a. dilatation 2 2

Mitral regurgitétion 2 2

Subaortic stenosis c ridge 1 1
4 soldl i FEAUToE Bol T Al WA A TS Aol NG AL SLH o Yol A
2 seaets] Aol AL A% Grade M9 pansy- 3% bt Wee nolod sl AL TS
stolic murmur7} el A0 8 Bol ARXA i E ol efa] ARgHE FAEH e(Table 11).
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Fig. 4.

Fig. 5. Phonocardiogram of mitral regurgitation,
showing crescendo-decrescendo shaped mid-
systolic murmur (arrow). Origin is suspected
due to anterolateral papillary muscle dystu-
nction.

7154, Sol ot

AR o

P dFe FE2d FL 5T 3 5
gl ol phonocardiogram Aol 4 tricuspid regurgi-
Z57b kgl = B decre-

tation® murmure

Color doppler echocardiogram and phonocardigram of pulmonary artery dilatation,
showing more enlarged pulmonary artery than aorta and holosystolic murmur (ar:-
ow).
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Table 9. Pre and postoperative cases of murmur origin

Preop. Postop.
Tricuspid regurgitation 3 9
Pulmonary stenosis 1 5
Pulmonary insufficiency 2 6
Pulmonary artery dilation 2 2
Mitral regurgitation 0 2
Subaortic stenosis 0 1
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Phonocardiogram of subaortic ridge stenosis
mid-systolic murmur (arrow).

Fig. 6.

Table 10. The character (timing, nature, transmission,
PMI and loudness) of the remained murmur
by it’s origin

Cause TR Pl Rem:}llrlllerf‘(i PS
Grade T T INIODMTIOTOHTINTM
Timing
Systolic 2 4 1 5 13
Mid-systolic 21 5 1
Transmission to
Shoulder 3 2
Back _ 2
Axilla
Neck
Nature
Musical
High pitched 15 1 5 1
Low rumbling 3 5 3
PMI
Apex
TA. 45 3 5
P.A. 3 23
AA

TR: Tricuspid regurgitation T.A.: Tricuspid area
PMI: Point of maximal intensity A.A.: Aortic area
PI: Pulmonary insufficiency
PS: Pulmonary stenosis

P.A.: Pulmonic area.

Table 11. Patients’ acceptability to the remained mur-
mur by it's loudness

oudness (grade)

I m N VvV v
Satisfy 4
Allowable 9 9
Doubtful 3 2
Resistance 3

siHAdF o2 9lalk flow murmurs =22 ghehS
%2k o572 23 stroke volume®] F7124 vhelgt
F5714 AlA-golgl & o] % pansystolic murmur 1

dl, mid-systolic murmur 52 ¢ c}.
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olic murmurE YerH =t papillary muscle infarc-
tion® e shiel oz oAg shed
isovolumetric contraction %-<H2 mitral valve= &
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