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Abstract: Objective To compare the mid- and long-term outcomes of patients receiving mitral valve replacement through
robotically assisted and conventional median sternotomy approach. Methods The data of 47 patients who underwent da Vinci
robotic mitral valve replacement in our hospital between January, 2007 and December, 2015 were collected retrospectively
(robotic group). From a total of 286 patients undergoing mitral valve replacement through the median thoracotomy approach
between March, 2002 and June, 2014, 47 patients were selected as the median sternotomy group for matching with the robotic
group at a 1:1 ratio. The perioperative data and follow-up data of the patients were collected, and the quality of life (QOL) of
the patients at 30 days and 6 months was evaluated using the Quality of Life Short Form Survey (SF-12). The time of returning
to work postoperatively and the patients' satisfaction with the surgical incision were compared between the two groups.
Results All the patients in both groups completed mitral valve replacement successfully, and no death occurred during the
operation. In the robotic group, only one patient experienced postoperative complication (pleural effusion); in median
sternotomy group, one patient received a secondary thoracotomy for management of bleeding resulting from excessive
postoperative drainage, and one patient died of septic shock after the operation. The volume of postoperative drainage,
postoperative monitoring time, ventilation time, and postoperative hospital stay were significantly smaller or shorter in the
robotic group than in the thoracotomy group (P<0.05). There was no significant difference in the incidence of postoperative
complications between the two groups. Assessment of the patients at 30 days after the operation showed a better quality of life
in the robotic group, but the difference between the two groups tended to diminish at 6 months. The patients in the robotic
group reported significantly better satisfaction with the incision than those in the thoracotomy group (P<0.001). At 6 months
after the operation, the patients in the robotic group showed significantly faster recovery of work and daily activities than
those in the thoracotomy group. Conclusion Robotically assisted mitral valve replacement is safe and reliable. Compared with
the median sternotomy approach, the robotic approach is less invasive and promotes faster postoperative recovery of the
patients, who have better satisfaction with the quality of life and wound recovery.
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Tab.1 Baseline characteristics and preoperative echocardiographic data of the patients

Parameter Robotically assisted surgery (n=47) Median sternotomy (n=47) P
Age (year) 47.5+10.8 50.5+9.2 0.16
Gender (male/female) 26 (55.3) 26 (55.3) 1.00
BMI (kg/m?) 24.5+3.2 242444
Euro-score 11 (%) 0.8+0.3 0.8+0.4 0.44
LVEF (%) 64.0+7.4 61.3£8.7 0.14
Cardiac comorbidities [n (%)]
Heart disease history 2 (4.26) 0(0) 0.50
Diabetes mellitus 1(2.13) 2 (4.3) 1.00
Hypertension 8 (17.0) 8 (17.0) 1.00
Hyperlipemia 2 (4.3) 1(2.1) 1.00
Previous stroke 3(6.4) 2 (4.3) 0.62
COPD 0(0) 0(0) NA
Atrial fibrillation 20 (42.6) 23 (48.9) 0.84
NYHA class [n (%)] 1.00
I 2(4.3) 2(4.3)
11 25(53.2) 25(53.2)
11 20 (42.6) 20 (42.6)
v 0(0) 0(0) -
MYV pathologies [1 (%)] 0.31
Degenerative (Barlow's) 6(12.8) 8(17.0)
Rheumatic 36 (76.6) 36 (76.6)
Infective endocarditis 2 (4.3) 2 (4.3)
Congenital 3(6.4) 1(2.1)

BMI: Body mass index; COPD: Chronic obstructive pulmonary disease; LVEF: Left ventricular ejection fraction; MV:

Mitral valve; NYHA: New York heart association classification; SD: Standard deviation.
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Tab.2 Perioperative data and complications of the patients after mitral valve replacement through robotic and median

sternotomy approach (1=47)

Parameter

CPB time (min)
Cross-clamp time (min)
Drainage volume (ml)
Ventilation time (h)
ICU length of stay (h)
Postsurgical hospital stay (day)
Mechanical valve / biovalve
Perioperative complications

30-Day mortality

Stroke

New-onset AF*

Acute Renal Failure

Postoperative pleural effusion

Robotically assisted surgery (n=47)  Median sternotomy (n=47) P
122.02+25.45 90.70+26.258 0.00
85.68+20.70 63.77+21.248 0.00
349.21+152.63 514.43+76.65 0.00
7.49+3.29 20.05+19.973 0.00
46.68+16.32 89.12+32.16 0.00
6.77+2.49 13.00+5.320 0.00
35(74.5)/12 (25.5) 33(70.2)/14 (29.8) 0.65
0(0) 1(2.13%) 1.00
0(0) 0(0) NA
0(0) 4 (8.51%) 0.12
0(0) 1(2.13%) 1.00
1(2.12) 1(2.1) 1.00

AF: Atrial fibrillation; CPB: Cardiopulmonary bypass; *New-onset AF: Any perioperative AF continuing for =20 min every time;

cumulative time of AF =60 min in 24 hour; any AF needs to be treated. Data are presented as Mean+SD or number of cases [ (%)].
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Tab.3 Results of SF-12 evaluation of the patients at 30 days and 6 months after mitral valve replacement

through robotic and median sternotomy approach

Item Robotically assisted surgery Median sternotomy P
SF-12 (30 d) n=47 n=46
PCS 54.245.1 47.34+4.1 0.000
MCS 53.5+£3.7 48.6+3.4 0.000
SF-12 (6 months) n=42 n=40
PCS 52.3+4.4 51.6+2.9 0.911
MCS 54.5£3.5 53.6+£3.7 0.229

PCS: Physical component summary; MCS: Mental component summary.
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Tab.4 Level of satisfaction of the patients with the surgical incision in the two groups

Satisfaction degree

Robotically assisted surgery (n=47)

Median sternotomy (n=46) P<0.001

Very satisfied 43 (91.5%)
Satisfied 4 (8.5%)
Average 0
Unsatisfied 0
Very unsatisfied 0

2 (4.25%)

33 (72.34%)

6 (12.77%)

5 (10.64%)
0

B 1 EPFFIAEA) SMBALB)BERFFFGOREL

Fig.1 Comparison of surgical incision following mitral valve replacement through median
sternotomy approach (A) and robotically assisted approach (B) at 6 months.
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Fig.2 Kaplan-Meier analysis of the time of returning
to work after median sternotomy (green line) versus
robotic surgery (violet line).
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