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Abstract: With continuous improvements in surgical techniques, medical engineering and material science, root re-
placement with composite valve graft (CVG) or Bentall procedure has become the standard procedure for aortic root le-
sions. As an alternative to the Bentall procedure, valve—sparing aortic root replacement (VSRR) avoids the complications
associated with lifelong anticoagulation and mechanical valves; reduces the incidence of thromboembolic and bleeding
events; and its favorable haemodynamics and potentially lower risk of endocarditis ensure durable postoperative aortic
valve function and a much better quality of patient survival. This article reviews the indications for root replacement with
preservation of the aortic valve, the key points of the standardized technique and its long—term results in different patients.
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Table 1 Indications for surgical intervention thresholds in patients with aortic root or ascending aortic aneurysm

Condition

Diameter" /mm Class of recommendation —LOE

BAV

without additional risk factors

with additional risk factors> or coarctation
Marfan syndrome

without additional risk factors

with additional risk factors®
TGFBR1 or TGFBR2 mutation” (e.g. Loeys — Dietz syndrome )

Patients undergoing aortic valve surgery for another indication

All patients

=55 Ta - C
=50 Ta-C
=50 I-C
>45 Ma - C
=45 Ta - C
=45 Ta - C
=55 Ma-C

BAV: bicuspid aortic valve; LOE: level of evidence; "'As determined by electrocardiogram—gated computed tomography ; >’ Personal or family

history of aortic dissection, severe aortic or mitral regurgitation, desire for pregnancy, uncontrolled systemic arterial hypertension and/or aortic size

increase more than 3 mm/year; A lower surgical threshold of 40mm can be considered for women with low body surface area, patients with TGF-

BR2 mutation or severe extra—aortic features.
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Table 2 Aortic valve reimplantation versus aortic root remodeling
[tems Reimplantation Remodelling

Technical similarity

Technical differences

Selection of patients

All patients removed the diseased aortic sinus wall and preserved the aortic valve.

Advantages Valve annulus is fixed and will not expand. Almost physiological reconstruction
of aortic root
Disadvantages Potential impact on valve dynamics may accelerate the injury of ~ Poor stability of the annulus may lead

valve leaflets.

to postoperative annulus dilatation.

No obvious calcification, perforation and endocarditis were found in the texture of the leaflets. The com-

plications such as coronary heart disease are few, and the operation risk is relatively small; The hemody-

namics was stable before operation.

Applicable people

Marfan syndrome The reoperation rate of reimplantation and the incidence of long—term aortic regurgitation are lower.
BAV The treatment effect is equivalent
ATAAD Reimplantation technique has better perioperative and mid—term results.

R B 25 R T A Al A R R, O
DL+ & 1 FARHBN, VSRR ¥ 2
KGR SR 25 o Bl 25 X6 32 50 RS 360 gt 1 27
PR A0 AU L] = B SR A S b 5 I AT

BAV': bicuspid aortic valve; ATAAD: acute type A aortic dissection.

AREIEEF , F AT A B £ 2 A KE . A,

LBk AL A AR SR B E P RIEER A

Ttk — 2 BRI AR BRI

[1

[2

(3

% 30k

| Bentall H, De Bono A. A technique for complete replacement
of the ascending aorta[ J |. Thorax, 1968, 23(4): 338-339.
Elbatarny M, Tam DY, Edelman JJ, et al. Valve=sparing root

[

replacement versus composite valve grafting in aortic root dila-
tion: a meta—analysis [J]. Ann Thorac Surg, 2020, 110(1) :
296-306.

Taylor WJ, Thrower WB, Black H, et al. The surgical correc-

—

tion of aortic insufficiency by Circumclusion [J]. T Thorac
Surg, 1958, 35(2): 192-205.

| Joseph J. Garamella, Schmidt WR. Clinical experiences with
the bicuspid operation for aortic regurgitation [J]. Ann Surg,
1963, 157(2): 310-313.

| Harken DE, Soroff HS, Lefemine AA, et al. Partial and com-
plete prostheses in aortic insufficiency[J]. J Thorac Cardiovasc

Surg, 1960, 40: 744-762.

N ORE
IRA

IAEE  BEE VSRR &ﬁé’ﬁ%ﬁ}ﬂzm,%ﬂ%ﬁ
BN AT K2, P AR — 2 R 4R 22380k
NGB 7 R T VSRR FA , it %'cT R 41
G IREE R . FRATAE , F R 24 B 2 A I RIE T
PUAEFRATT AT AT, O B SR AR B F ARt S
PRI

(6] Spencer FC, Bahnson HT, Neill CA, et al. The treatment of
aortic regurgitation associated with a ventricular septal defect
[J].J Thorac Cardiovasc Surg, 1962, 43: 222-233.

[7] Cooley DA. In memoriam: donald N. Ross (1922 - 2014)[J].
Tex Heart Inst J, 2014, 41(5): 456-457.

(8] THEAS, XUMY , MRIRER , 55 . SRR T ARG T BLR 5

JELT). W PRC A 2%, 2023, 39(6) : 417-424.

Shijie W, Peng L, Shuyu W, et al. Current status and progress

of aortic valve surgery treatment[J]. J Clin Cardiol, 2023, 39

(6): 417-424.

PNEE . Bk AR R SR A IS e S ()], o AR

ek ,2023,38(2) : 217-221.

—
O
—

Jing S. Advances in preoperative evaluation strategies for aortic
valve repair[ J ]. Chin Circul J, 2023, 38(2): 217-221.
[10] David TE, Feindel CM. An aortic valve—sparing operation for



748

HlR AR 2 (R A2 )

B4k

[17]

[21]

patients with aortic incompetence and aneurysm of the ascend-
ing aorta [J]. J Thorac Cardiovasc Surg, 1992, 103 (4) :
617-622.

Sarsam MA, Yacoub M. Remodeling of the aortic valve anulus
[J]. ] Thorac Cardiovasc Surg, 1993, 105(3): 435-438.
Lansac E, Di Centa I, Bonnet N, et al. Aortic prosthetic ring
annuloplasty: a useful adjunct to a standardized aortic valve—
sparing procedure? [J]. Eur J Cardiothorac Surg, 2006, 29
(4): 537-544.

de Oliveira NC, David TE, Ivanov J, et al. Results of surgery
for aortic root aneurysm in patients with Marfan syndrome/[J].
J Thorac Cardiovasc Surg, 2003, 125(4): 789-796.

Miller DC. Valve—sparing aortic root replacement in patients
with the Marfan syndrome [J]. J Thorac Cardiovasc Surg,
2003, 125(4): 773-778.

Schifers H, Schmied W, Marom G, et al. Cusp height in aor-
tic valves [J]. J Thorac Cardiovasc Surg, 2013, 146 (2) :
269-274.

Kalogerakos PD, Zafar MA, Li Y, et al. Root dilatation is
more malignant than ascending aortic dilation [J].J Am Heart
Assoc, 2021, 10(14) : 020645.

Vahanian A, Beyersdorf F, Praz F, et al. 2021 ESC/EACTS
Guidelines for the management of valvular heart disease [J].
Eur Heart J, 2022, 43(7): 561-632.

Mastrobuoni S, de Kerchove L, Navarra E, et al. Long—term
experience with valve—sparing reimplantation technique for
the treatment of aortic aneurysm and aortic regurgitation[J . J
Thorac Cardiovasc Surg, 2019, 158(1): 14-23.

Jondeau G, Ropers J, Regalado E, et al. International regis-
try of patients carrying TGFBR1 or TGFBR2 mutations [ ] ].
Circulation: Cardiovascular Genetics, 2016, 9(6): 548-558.
Rosenblum JM, Leshnower BG, Moon RC, et al. Durability
and safety of David V valve—sparing root replacement in acute
type A aortic dissection[J]. J Thorac Cardiovasc Surg, 2019,
157(1): 14-23.

Kallenbach K, Biisch C, Rylski B, et al. Treatment of the
aortic root in acute aortic dissection type a: Insights from the
german registry for acute aortic dissection type A [J]. Eur J
Cardio-Thorac Surg, 2022, 2: ezac261.

Irimie V, Atieh A, Kucinoski G, et al. Long—term outcomes
after valve—sparing anatomical aortic root reconstruction in
acute dissection involving the root [J]. J Thorac Cardiovasc
Surg, 2020, 159(4): 1176-1184.

Wu J, Huang Y, Qiu J, et al. Is valve—sparing root replace-
ment a safe option in acute type A aortic dissection? a sys-
tematic review and meta—analysis [ ] ]. Intera Cardiovasc Tho-
rac Surg, 2019, 29(5): 766-775.

Grande—Allen KJ, Cochran RP, Reinhall PG, et al. Surgery

for acquired cardiovascular disease[J]. J Thorac Cardiov Sur,

[26]

[30

[

2000: 114-119.

David TE, David CM, Ouzounian M, et al. A progress report
on reimplantation of the aortic valve[]]. J Thorac Cardiovasc
Surg, 2021, 161(3): 890-899.

Ergin MA, Griepp RB. Composite aortic valve replacement
and graft replacement of the ascending aorta plus coronary os-
tial reimplantation: how I do it[J]. Semin Thorac Cardiovasc
Surg, 1993, 1(5): 88-90.

Cochran R, Kunzelman K, Eddy A, et al. Modified conduit
preparation creates a pseudosinus in an aortic valve—sparing
procedure for aneurysm of the ascending aorta [J]. J Thorac
Cardiovasc Surg, 1995, 6(109): 1049-1057.

PSLAE, R E, Wik, 5. IR B SO o kAR AT
B e R (David F K ) [J]. AR EE %2 25 38, 2003 (9)
103-104.

Lizhong S, Liangxin T, Qian C, et al. Aortic root replacement
with preservation of the aortic valve (David’s procedure) [J].
Natl Med J Chin, 2003(9): 103-104.

Demers P, Miller DC. Simple modification of “T. David-V”
valve—sparing aortic root replacement to create graft pseudosi-
nuses[ J ]. Ann Thorac Surg, 2004, 78(4): 1479-1481.
Makkinejad A, Brown B, Ahmad RA, et al. Valve—sparing
aortic root replacement technique: valsalva graft versus two
straight tubular grafts [J]. Cardiol Res Pract, 2023, 2023:
4076881.

Paulsen MJ, Imbrie-Moore AM, Baiocchi M, et al. Compre-
hensive ex vivo comparison of 5 clinically used conduit config-
urations for valve—sparing aortic root replacement using a 3—
dimensional—printed heart simulator [J]. Circulation, 2020,
142(14): 1361-1373.

David TE, Feindel CM, Bos J. Repair of the aortic valve in
patients with aortic insufficiency and aortic root aneurysm[J].
J Thorac Cardiovasc Surg, 1995, 109(2): 345-352.

Schiifers H, Raddatz A, Schmied W, et al. Reexamining re-
modeling[J ]. J Thorac Cardiovasc Surg, 2015, 149(2): S30-
S36.

Lansac E, Di Centa I, Sleilaty G, et al. Remodeling root re-
pair with an external aortic ring annuloplasty[J]. J Thorac Car-
diovasc Surg, 2017, 153(5): 1033-1042.

Bilkhu R, Tome M, Marciniak A, et al. Does the aortic annu-
lus dilate after aortic root remodeling?[J]. Ann Thorac Surg,
2020, 110(3): 943-947.

David T. Reimplantation valve—sparing aortic root replace-
ment is the most durable approach to facilitate aortic valve re-
pair[ J]. JTCVS Techniques, 2021, 7: 72-78.

Yacoub MH, Gehle P, Chandrasekaran V, et al. Late results
of a valvepreserving operation in patients with aneurysms of
the ascending aorta and root [J]. J Thorac Cardiovasc Surg,

1998(115): 1080-1090.



54

s, A DR B R Sl RORE AR SRR ) BT B

749

[38] Schifers H, Raddatz A, Schmied W, et al. Reexamin-

[39]

[43]

[44]

ing remodeling [J]. J Thorac Cardiovr Surg, 2015,
149(2) : S30-S36.

ST, JrsE, WO, SF DR EERIRE Y 32 3 DR T
ARIBTT SRR IR G I b BE DL b 32 Sl Ko St ) v
Bl 2 A L ] vl o L A8 ARG R 2%, 2022, 29(8)
1014-1019.

Zhang BS, Fang L, Dai HD, et al. Midterm outcomes of
valve—sparing aortic root replacement in patients with aortic
root aneurysm and moderate to severe aortic regurgitation[J].
Chin J Clin Thorac Cardiovasc Surg, 2022, 29 (8): 1014-
1019.

Martens A, Beckmann E, Kaufeld T, et al. Valve—sparing
aortic root replacement (David I procedure) in Marfan dis-
ease: single—centre 20—year experience in more than 100 pa-
tients[ J ]. Eur J Cardio—Thorac Surg, 2018.

Elbatarny M, David TE, David CM, et al. Improved out-
comes of reimplantation vs remodeling in marfan syndrome: a
propensity matched study [J]. Ann Thorac Surg, 2023, 115
(3): 576-582.

Beckmann E, Martens A, Kriiger H, et al. Aortic valve—spar-
ing root replacement in patients with bicuspid aortic valve:
long—term outcome with the David I procedure over 20 years
[J]. Eur J Cardio-Thorac Surg, 2020, 58(1): 86-93.
Mokashi SA, Rosinski BF, Desai MY, et al. Aortic root re-
placement with bicuspid valve reimplantation: Are outcomes
and valve durability comparable to those of tricuspid valve re-
implantation?[J ]. J Thorac Cardiovasc Surg, 2022, 163(1):
51-63.

Rahnavardi M, Yan TD, Bannon PG, et al. Aortic valve—

[48

—

[l

L

—

sparing operations in aortic root aneurysms: remodeling or re-
implantation? [ J]. Intera Cardiovasc Thorac Surg, 2011, 13
(2): 189-197.

Kayatta MO, Leshnower BG, Mcpherson L, et al. Valve—
sparing root replacement provides excellent midterm outcomes
for bicuspid valve aortopathy [J]. Ann Thorac Surg, 2019,
107(2) : 499-504.

Zhou Z, Liang M, Huang S, et al. Reimplantation versus re-
modeling in valve—sparing surgery for aortic root aneurysms :
a meta—analysis[ J ]. J Thorac Dis, 2020, 12(9) : 4742-4753.
Toh S, Ang J, George JJ, et al. Outcomes in techniques of
valve sparing aortic root replacement: a systematic review and
meta analysis[ﬂ. J Cardiac Surg, 2021, 36(1): 178-187.
W, BRI, FEF, % David 15 David T FARIBIF S
1 Stanford A 7 £ 5 ik Je J2 f HP 17 RO LT ] A AR R
ISR, 2021, 37(7) : 422-426.

Qian C, Xiangyang Q, Zhe Z, et al. Midterm outcomes of da-
vid i versus david II surgery for acute stanford a aortic dissec-
tion [J]. Chin J Thorac Cardiovasc Surg, 2021, 37 (7) :
422-426.

Leontyev S, Schamberger L., Davierwala PM, et al. Early and
late results after david vs bentall procedure: a propensity
matched analysis [J]. Ann Thorac Surg, 2020, 110 (1) :
120-126.

Isselbacher EM, Preventza O, Hamilton Black J, et al. 2022
ACC/AHA Guideline for the Diagnosis and Management of
Aortic Disease: a Report of the American Heart Association/
American College of Cardiology Joint Committee on Clinical
Practice Guidelines[J ]. Circulation, 2022, 146(24) : e334-
e482.

(%% & &)



