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Recent Early Operative Outcomes of Comprehensive Aortic Root &
Valve Reconstruction (CARVAR) Procedure =~

Sung Jun Lee, M.D.*, Je Kyoun Shin, M.D.*, Dong Chan Kim, M.D.*, Jin Sik K
Jun Seck Kim, M.D.*, Hyun Keun Chee, M.D.*, Meong-Gun Song, M.D.*

Background: A Comprehensive Aortic Root and Valve Reconstruction (CARVAR) procedure is comprised of aortic
root wall reconstruction and corrections of the leaflets for treating various aortic valve diseases. We evaluated our
recent early clinical experience with the CARVAR procedure. Material and Method: From October 2007 fto
September 2008, 114 cases (66 males) of CARVAR procedures were performed. The mean patient. .age was 53
years {range: 14~84). The patients were divided into 4 groups: 1) the AAR group: aortic regurgitation -with aortic
root wall deformity such as annulo-aortic ectasia or ascending aortic aneurysm '(n=18), 2) the !AR group: isolated
AR with leaflet abnormality (n=42), 3) the IAS group: isolated aortic stenosis (n=51) and 4) the PAVR group: -pre-
vious aortic valve replacement (n=3). Sinotubular junction (STJ) reduction was done. in-all the patients, leaflet cor--
rection was done in 10 of the AAR group patients and in all the patients of the other groups, annulus reduction
was done in 14 of the AAR group patients and in 6 of the IAR group patients. Aortic dissection was excluded
from this analysis. Result: There was no mortality or follow-up death. The diameter of the aortic: sinus decreased
from 54.648.4 mm to 38.3t3.8 mm in the AAR group, the mean AR grade decreased from 3.2 t0 0.2 in the IAR
group, the mean aortic valve pressure gradient decreased from 47.1+24.4 mmHg to 15.1+11.7 mmHg in the IAS
group and the mean AR grade decreased to O in the PAVR group. Balloon type coronary perfusion cannula-re-
lated coronary ostial stenosis developed in 4 patients and this was treated with OPCAB in three patients and with
PTCA in one patient. Two patients developed postoperative infectious endocarditis. Al the patients were discharged
and followed up in a stable condition. Conclusion: The CARVAR procedure showed- excellent shbrt term results,
but a good further follow up result is required to apply this procedure to most kinds of aortic valve diseases.

(Korean J Thorac Cardiovasc Surg  5 “0‘9j4"2:696-703‘)' ‘
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Recent Early Operative Outcomes of Comprehensive Aortic Root & Valve Reconstruction (CARVAR) Procedure

Table 1. Preoperative characteristics of all patients

Median age (range) or

Characteristics number of patients (%)
Age (years) 53 (14~84)
Male/Female 66/48
Dyspnea on exertion 59 (52)
Chest pain 40 (35)
Hypertension 34 (30)
Diabetes 15 (13)
History of CVD 11 (10)
Renal insufficiency (Cr>1.5 mg/dL) 7 (6)
COPD 7 (6)
Infectious endocarditis 5@

CVD=Cerebrovascular disease; COPD=Chronic obstructive pul-
monary disease.
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Fig. 2. Reduction of fibrous part of annulus.

Fig. 3. Sequence of new leaflet formation (in case for compelete
resection) and Three types of templet (C-type, P-type, E-type tem-
plate).

& AAD AEe wel fde W] A A
(Extension Type, E-Type leafcon®)¢} 3 mm o] 42 w7

BEA AR 3 7% (Partial Type, P-Type leafcon™) 1]
24 AAIZ 7 $-(Complete Type, C-Type leafcon®)
AR 2 Uirol Agsigich ol X7 ekl AAY A
of| wie} sebed 14 E(templete) EFY S AA & 33 OIU]
AARR FPo|Pre] Ayl utgt Byl 7= AEH
o7 AAFo Bl 77 HE 3¢E 34 E(template)
& o] &3] AdHEE 7‘%3} 7HEERE Ag5EEe AF
sho] # BAEW ghuk o BAE gl T gEulm)
ot o A3l rhFig. 3). CARVAR FEolM e &9
Aol 27t 4l "LJﬂ B5 ALY F 9ot FHZol
= :E]_A/{]— /*4 /lh/]- A}-_Q. ]_93\‘;]—

s el 9}\01*1 oA i ARE
AALe] o|gh7)oh 7)ol SH 9] Wisiyh & Feolng

Mo

t

R=%
[¢]

ﬂ w

¢

Fig. 5. Leaflets coaptation suture.
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Recent Farly Operative Outcomes of Comprehensive Aortic Root & Valve Reconstruction (CARVAR) Procedure

Table 2. Operative procedures

Table 4. Perioperative CT change of aortic root in AAR group

AAR (18) TAR (42) IAS (51) PAVR (3) Preoperative  Postoperative  p-value
STI reduction 18 42 51 3 Annulus diameter (mm) 31.1%4.4 26.5+3.5 0.003
Annulus reduction 14 6 0 0 Sinus diameter (mm) 54.6+8.4 38.3+3.8 <0.001
Leaflet correction 10 42 51 3 STJ diameter (mm) 55.116.9 272412 <0.001
C-leafcon 0 11 28 3 Tube diameter (mm) 40.1£11.1 29.1+4.4 <0.001
P-leafcon 2 23 21 0 . L
= tion.
E-leafcon 3 g ) 0 STJ=Sinotubular junction

AAR=Aortic regurgitation wigh aortic root wall deformity such
as annulo-aortic ectasia or ascending aortic aneurysm; IAR= Iso-
lated aortic regurgitation with leaflet abnormality; IAS=Isolated
aortic stenosis; PAVR=Previous aortic valve replacement, STJ=
Sinotubular junction; C-leafcon=Complete type leafcon; P-leaf-
con=Partial type leafcon; E-leafcon=Extension type leafcon.

Table 3. Concommitant operative procedures

Pocedures Number of patients
Mitral valve repair 33
Ascending aorta wrapping angioplasty 27
Maze operation 12

Ascending aorta graft interposition
Tricuspid valve repair

Coronary artery bypass grafting
Patch closure of VSD

Division of PDA

PVR with RVOT reconstruction

e R N |

VSD=Ventricular septal defect; PDA=Patent ductus arteriosus;

PVR=Pulmonary valve replacement; RVOT=Right ventricular
outflow tract.
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Table 5. Perioperative echocardiographic change in IAS group

Preoperative ~ Postoperative  p-value
Max PG (mmHg) 70.1+37.4 2561175  <0.001
Mean PG (mmHg) 47.1£24.4 15.1+11.6  <0.001
LVEDV (mL) 142.8£53.0 105.0+30.0  <0.001
LVESV (mL) 58.6£36.3 47.5+23.4 0.072
EF (%) 61.3£13.0 55.5+13.1 0.031
LV mass index (g/m’) 146.9+52.4 118.7+43.6 0.016

Max PG=Maximal pressure gradient; Mean PG=Mean pressure
gradient; LVEDV=Left ventricle end-diastolic volume; LVESV=
Left ventricle end-systolic volume; EF=Ejection fraction, LV
mass index=Left ventricular mass index.
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