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ABSTRACT

Background and Objectives : The purpose of this study was to assess the results of a newly developed aortic valve
repair technique. Subjects and Methods : Between December 1997 and April 2005, 75 aortic valvuloplasties were
performed using a new technique that addressed the 3 main components of the aortic root; annulus, sinotubular
junction and leaflet. An internal synthetic strip and ring were implanted along the fibrous annulus to reduce the
annulus and sinotubular junction, and additional leaflets were implanted for leaflet correction. Based on the
primary pathology, there were 35, 22 and 18 cases of isolated aortic regurgitation, aortic regurgitation due to
ascending aortic aneurysm and aortic regurgitation due to annuloaortic ectasia, respectively. Results : The average
age of the subjects was 46.4 = 16 years; there were 51 and 24 males and females, respectively. There was no opera-
tive mortality, with a 2-year freedom from reoperation rate of 97%. Follow up echocardiograms showed significant
improvements in the grade of aortic regurgitation, from a preoperative mean of 3.1+ 1.2 to 1.08 £0.7 immediate
postoperatively, to 1.1520.6 at the final follow up. Conclusion : The results of the current study showed this
technique to be effective in the treatment of aortic regurgitation of various causes. Although long-term results are
pending, it is our contention that this aortic valve repair technique will be a reliable method in the future.

(Korean Circulation ] 2006;36:140—149)
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Fig. 1. Measurement of aortic root using MDCT. A schematic illu-
stration showing structures of aortic root. B: measurement of aortic
root on MDCT (a: aortic annulus, b: sinus of valsalva, ¢: sinotubular
junction, d: tubular portion). MDCT: cardiovascular multidetector row
computed tomography.
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Table 1. Preoperative patient profiles

Number of patients 75
Mean age *standard deviation 46.4=*16
Sex (Male : Female) 51 :24
Causes of AR! Isolated aortic regurgitation 35
Annuloaortic ectasia (Marfan syndrome) 18 (15)
Ascending aortic aneurysm 22
Leaflet pathology: Leaflet thickening 21
Rheumatic 13
Bicuspid aortic valve 3
Aortic steno-insufficiency 4
Commissural detachment 3
Infective endocarditis 2
Associated disease: Coronary artery disease 5
Mitral regurgitation 15
Ventricular septal defect 2
Aortic dissection, type III, chronic 4

AR aortic regurgitation

Muscular part

Fig. 2. Schematic illustrations showing annulus reduction. A: the annu-
lus reduction at the level of fibrous portion. The muscular part is dar-
kened with gray color. B! the annulus was reduced with specially
designed strips along the luminal and adventitial aspect of the fibrous
portion of the left ventricular outflow tract.
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Fig. 3. Photographs of newly devised annulus strip and STJ ring. A: annulus strip,® B: STJ ring® (ScienCity Co., Seoul

Fig. 4. Schematic illustrations of sinotubular junction reduction in weak aortic wall.
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Table 2. Summary of operative data

Total number of patients 75
1) Annulus reduction 24
2) STJ reduction 75
3) Leaflet correction 52
Additional leaflet 31
Leaflet extension 20
New leaflet formation 1
Tricuspidization 3
Commissurotomy 2
Slicing 1
Decalcification 1
New commissure formation 35
Autologous pericardium 14
Bovine pericardium 30
4) Tube correction 75
Replacement 18
Wrapping 21
Native aorta 36
Both coronary transfer 4
Right coronary transfer 9
Infra coronary STJ ring implantation 3

STJ: sinotubular junction
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above this point

Bovine pericardium

Fig. 6. Schematic illustrations showing sequence of additional leaflet
creation A! template for leaflet correction. After selection of template
according to ST] size, pericardium was prepared. B the tailored pe-
ricardium is sutured onto the remnant native aortic valve. STJ: sinotu-
bular junction
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Table 3. Sequential changes in echocardiographic data at preoperative, immediate postoperative and 3-6 months follow-up period

Variables* Preoperative Immediate postoperative 3-6 months follow-up pf
Patient number 75 75 46

LVESD (mm) 431£10 (20,79) 41£10(23,77) 35%8 (19,56) <0.001 T
LVEDD (mm) 6410 (37,89) 5419 (36,85) 516 (34,67) <0.001 T
LV mass(gr) 296 £ 145 (88,630) 259123 (111,579) 247+£105 (118,472) <0.001 T
EF (%) 54£9(27,71) 47112 (19,67) 55£11 (26,77) 0257
LA (mm) 4019 (21,60) 39+7(26,56) 41+7(23,54) 0.677
AR Grade 31+1.2 1.08£0.7 1.15£0.6 <0.001 "
Annulus (mm) 2915 (21,44) 271+3(23,33) <0.001T
Sinus (mm) 4611 (33,90) 40%£5 (31,51) <0.001F
STJ (mm) 37410 (23,65) 23+3(20,33) <0.001f
Tubular portion (mm) 38112 (22,84) 3016 (20,53) <0.001F

#. data are expressed as mean T standard error (min, max), T statistical significance was tested between preoperative and 3-6 months follow-up
period, T statistical significance was tested between preoperative and immediate postoperative. LVESD: left ventricular end systolic diameter,
LVEDD: left ventricular end diastolic diameter, LV: left ventricle, EF: ejection fraction, LA! left atrium, AR! aortic regurgitation, STJ: sinotu-

bular junction
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Preoperative images

Postoperative images

Fig. 7. Preoperative and postoperative images on MDCT. MDCT illu-
strations of annuloaortic ectasia. A’ preoperative images showed in-
complete coaptation of the valve leaflets in diastole and restriction
of the aortic valve in systole. B! postoperative aortic valve was normal
in both systole and diastole. The bottom images of 3D reconstructed
MDCT showed dramatic postoperative size reduction of the aortic
root. MDCT cardiovascular multidetector row computed tomography.
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Table 4. Postoperative complications

Complication Number Comments
Bleeding 2 Bleeding control
Reoperation 1 Remnant AR-AVR: 18 mon.

AR aortic regurgitation, AVR! aortic valve replacement

(%) 100 —— "

80 - m— Survival 100% (2 year)
------ Freedom from reoperation 97% (2 year)

60 -

40

201
75 64 55 31 16 7 3 1 1

0 | | | | |
0 1 2 3 4 5
Years postoperatively

Fig. 8. Kaplan-Meier curve showing survival and freedom from reo-
peration.
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