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Abstract: Objective: To compare the effects of the Bentall procedure and valve-sparing ascending aorta replacement (VSAAR) in treating aortic dissection involving the aortic root. Methods: Between January 2015 to December
2017, 60 patients with acute Stanford type A aortic dissection involving the aortic root were assigned to receive
Bentall procedure (Bentall group, n=35) or valve-sparing ascending aorta replacement (VSAAR group, n=25) according to the treatment they received. The durations of cardiopulmonary bypass and aortic cross-clamping, the rate
of postoperative complications, surgical effectiveness, cardiac function parameters (left ventricular end diastolic
diameter (LVDd), and left ventricular ejection fraction (LVEF)) were compared. Results: The durations of cardiopulmonary bypass (P=0.002) and aortic cross-clamping (P=0.019) in the Bentall group were significantly longer than
those in the VSAAR group. The Bentall group and the VSAAR group had insignificant differences in the rates of postoperative complications (22.9% vs. 36%, P=0.265). The differences between the two groups in the rates of recovery
and death were also not significant (P>0.05). Patients with VSAAR had slight but insignificantly lower LVDd and LVEF
than those with Bentall procedure (P>0.05). Conclusion: VSAAR and Bentall procedures have similar effectiveness
in treating aortic dissection involving the aortic root, while VSAAR is associated with shorter durations of cardiopulmonary bypass and aortic cross-clamping.
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Introduction
Stanford type A aortic dissection is an extremely life-threatening cardiovascular disease with
sudden onset and has extremely high rates of
death and disability [1, 2]. The aortic sinus expands if the dissection extends to the aortic
root, with or without aortic regurgitation [3-5].
Studies show that the aortic root reconstruction significantly improves prognosis [6]. Currently, controversies exist in the selection of
surgical options for aortic root reconstruction
[7, 8]. The Bentall procedure reconstructs the
aortic root with composite aortic valve graft
replacement. However, its efficacy is flawed
by postoperative bioprosthetic valve failure or
long-term anti-coagulant treatment, which lowers the quality of life inpatients [9]. In recent
years, obvious progress has been seen in the
valve-sparing aortic root reconstruction. Some
studies reported that the surgical technique

effectively avoids relevant postoperative complications [10]. Nevertheless, some scholars
are not optimistic toward its long-term effect
due to concern about the possibility of functional failure. In addition, reports on systematic
research on the valve-sparing aortic root reconstruction are currently insufficient.
In order to explore a viable strategy for choosing a proper procedure for the aortic root reconstruction, this study recruited 60 patients with
Stanford type A acute aortic dissection involving the aortic root and observed the differences
between Bentall procedure and valve-sparing
ascending aorta replacement (VSAAR).
Materials and methods
Patients
This study was approved by the Ethics Committee of the Fourth Hospital of Hebei Medical
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Table 1. Comparisons on general information
Variable

Case

Age (year)

Bentall
VSAAR
t/χ2
P

35
25

42.6±7.5
45.3±6.7
0.465
0.666

Male/Female
(n, %)
23/12
16/9
0.019
0.891

Hypertension
(n, %)
24 (68.6)
18 (72.0)
0.082
0.775

CD (h)

HP (n, %)

IH (n, %)

9.8±1.6
8.6±1.3
1.008
0.370

19 (54.3)
14 (56.0)
0.062
0.804

4 (11.4)
3 (12.0)
0.005
0.946

Note: VSAAR denotes valve-sparing ascending aorta replacement; CD, course of disease; HP, hydropericardium; IH, instable
haemodynamics.

University and written informed consent was
received from the patients. Sixty patients with
Stanford type A aortic dissection were involved
under the inclusion criteria as: Clinically and
imageologically diagnosed Stanford type A aortic dissection; the aortic dissection involving
the aortic root; expanded aortic sinus; non-involvement of coronary arterial orifices; accessible results of over one year follow-up. Patients
were excluded from the study in case of: existence of rheumatic aortic valve or senile degenerative diseases; existence of surgical contraindications; unwillingness to cooperate in the study. All the patients were assigned according to
the surgical procedures to undergo Bentall procedure (Bentall group, n=35) or valve-sparing
ascending aorta replacement (VSAAR group,
n=25).
Surgical procedures
Patients were placed in a supine position and
received general anesthesia. After routine disinfection and covering the surgical site with surgical drape, a median incision was made at
sternum and the skin was cut layer by layer and
the sternum was split to a full exposure of the
heart, ascending aorta, aortic arch, and supraaorta arch branch vessels. After full heparinization (3 mg/kg), cardiopulmonary bypass was
established by intubation in the right femoral
artery, right axillary artery, and right atrium. An
aortic cross clamp was placed after the anal
temperature dropped to 30°C and the ascending aortic artery was incised for irrigating cardioplegic solution through left and right coronary arteries to protect the heart after the heartbeat stopped. The temperature was lowered
to 18-25°C for deep hypothermic circulatory
arrest. The aortic occlusion clamp was removed and cerebral protection was achieved with
antegrade cerebral perfusion. Manipulation to
the aortic arch, supra aortic-arch branch vessel
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replacement and operation on the distal end
of the aortic dissection were accorded with the
standard procedures [5]. The aortic root was
managed with different surgical procedures in
the two groups. The patients in the Bentall group had their aortic valves replaced by prosthetic valve. The aortic root was replaced by aortic
prosthesis, with which the coronary ostia were
reincorporated. Those in the VSAAR group underwent aortic sinus plasty, or suspension of
avulsed aortic valve commissures. Intraoperative transesophageal echocardiography was
performed to secure a perfect coaptation of
the aortic valves.
Follow-up
All patients received one-year follow ups via
out-patient appointments or phone calls. Echocardiography was re-examined at 3 months, 6
months, and 1 year. Thoracic and abdominal
CTA was used for assessing the condition of
the aortic root.
Outcome measures
Comparisons were made between the two groups in durations of cardiopulmonary bypass
and aortic cross-clamping, postoperative complications (including secondary thoracotomy,
acute renal injury, and neurological complications), and the effectiveness of the two surgical
procedures. Cardiac function parameters (left
ventricular end diastolic diameter (LVDd) and
left ventricular ejection fraction (LVEF)) were
also compared.
Statistical analysis
All data were analyzed with SPSS software, version 19.0. Measurement data are described as
mean ± standard deviation. Independent-sample t test was used for comparison between
groups. Enumeration data were described as

Int J Clin Exp Med 2018;11(9):9578-9582

Comparison of Bentall procedure and valve-sparing ascending aorta replacement
Results
General patient information
No significant disparities were noted in comparisons of gender, age, hypertension, hydropericardium, course of disease and instable
haemodynamics (all P>0.05, Table 1).
Comparisons of durations of cardiopulmonary
bypass and aortic cross-clamping

Figure 1. Comparisons of durations of cardiopulmonary bypass and aortic cross-clamping. Compared
with the Bentall group, *P<0.05; VSAAR denotes
valve-sparing ascending aorta replacement.

The durations of cardiopulmonary bypass and
aortic cross-clamping with Bentall procedure
were respectively 282.4±45.3 min and 145.8±
39.9 min, and 184.8±37.3 min and 93.1±23.7
min with VSAAR, which indicated significant differences (t=4.076, P=0.002 and t=2.782, P=
0.019, respectively; Figure 1).
Comparisons of the rates of postoperative
complications
The Bentall group had 8 cases of postoperative
complications (total rate: 22.9%). The VSAAR
group had 9 cases of postoperative complications (total rate: 36%). No statistical differences were observed between the two groups in
the rates of postoperative complications (χ2=
1.241, P=0.265; Figure 2).

Figure 2. Comparisons of postoperative complications. VSAAR denotes valve-sparing ascending aorta
replacement.

Comparison of surgical effectiveness
Thirty one cases recovered from Bentall procedure, whereas 4 died. In the VSAAR group, 22
cases cured and in 3 cases the patient died.
Comparisons of the rates of recovery and death between the two groups showed no significant differences (Figure 3).
Comparison of cardiac function

Figure 3. Comparison of the surgical effectiveness.
VSAAR denotes valve-sparing ascending aorta replacement.

rates. Chi-square test was applied for comparison between groups. A P value less than 0.05
was deemed statistically significant.
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During the one-year follow-up, LVDd and LVEF
at the final follow-up were respectively 48.7±
6.5 mm and 64.3±7.8% with Bentall procedure,
and 47.9±5.8 mm and 62.8±6.7% with VSAAR,
insignificantly different between the two groups. LVDd and LVEF were also insignificantly
different at 3 months and at 6 months between the two groups (Table 2).
Discussion
There is no need of replacing the aortic root for
Stanford type A acute aortic dissection if the
aortic root was not involved, which needs simple surgical procedure with good prognosis.
Int J Clin Exp Med 2018;11(9):9578-9582
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organ failure, repeated pulmonary infection, repeated
LVDd
LVEF
Variable
gastrointestinal bleeding and
3 mon
6 mon
12 mon
3 mon
6 mon
12 mon
large area cerebral infarction
Bentall 50.7±6.8 49.5±6.7 48.7±6.5 57.7±7.3 61.8±7.5 64.3±7.8
[16, 17]. Multiple organ failVSAAR 51.2±6.3 50.4±6.0 47.9±5.8 58.6±7.6 60.5±7.1 62.8±6.7
ure, pulmonary infection and
t value
0.289
0.535
0.159
0.463
0.677
0.253
gastrointestinal bleeding may
P value
0.773
0.594
0.881
0.645
0.501
0.813
be related to surgical wound,
Note: LVDd denotes left ventricular end diastolic diameter; LVEF, left ventricular
long bedrest period, long reejection fraction.
covery time, existence of underlying diseases, or long carDispute exists on the procedure of treating aordiopulmonary bypass [18]. The results of this
tic root involved dissection. The aim of managstudy demonstrated no statistical difference
ing the dissected aortic root is to completely
between Bentall and VSAAR procedures in the
clear the dissection and to restore the function
rates of recovery and death, which suggests
of the aortic wall. Appropriate operation of the
that the two procedures have similar therapeuaortic root ensures a successful surgical procetic effects in treating root involved aortic disdure [11]. Therefore, it has been a hotspot of
section. Comparisons of secondary thoracotoresearch on the choice of correct surgical promy, acute renal injury, neurological complicacedures for root involved aortic dissection and
tions and hemorrhage showed no statistically
improvement of the surgical effectiveness [12,
significant differences in the rates of post-sur13].
gical complications between the two procedures. This result was consistent with those of
As a classical surgical procedure for dissection
the studies conducted by Stephens et al. and
involving aortic root, Bentall procedure replacBeckmann et al. [19, 20]. The one-year followes the aortic root, removes the dissection and
up on LVDd and LVEF revealed no statistical diferadicates the possibility of recurrence [14,
ferences between the two groups, confirming a
15]. Studies proved the safety, effectiveness
substantial short-term effect of VSAAR as comand good long-term prognosis of Bentall procepared with Bentall procedure.
dure for treatment of expansion of aortic sinus
Table 2. Comparisons of LVDd and LVEF

and aortic insufficiency due to the root involved
aortic dissection. However, in this study, removal of the aortic valves without severe pathological changes by Bentall procedure might seriously lower the quality of life and increase the
psychological burden of young patients as they
have long life expectancy. It might also lead to
complications including embolism and hemorrhage due to long term anticoagulant treatment
after the surgery. Therefore, VSAAR was conducted in this study, due to the fact that it
needs no anti-coagulant treatment, which avoids anti-coagulation related complications. But
the differences in effectiveness between the
two procedures need further studies.
The VSAAR procedure in this study had remarkably shorter durations of cardiopulmonary bypass and aortic cross-clamping than the Bentall
procedure, indicating a lower incidence of complications of VSAAR and relative simplicity of
intraoperative cardiac protection. According to
previous studies, deaths after surgical repair of
aortic dissection are mainly caused by multiple
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In summary, VSAAR is worthy of clinical general use for its advantages including the equivalent short-term effectiveness to Bentall procedure and shorter durations of cardiopulmonary
bypass and aortic cross-clamping. This study is
limited in its small sample size, monocentric
study, short-term retrospective study and shortterm follow-up. Further evidence is needed via
enlarging the sample size, conducting multi-center studies, and performing long-term followups.
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