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Introduction

Aortic regurgitation secondary to Behcet’s disease is rare but often fatal. If
conventional aortic valve replacement surgery is used to treat aortic valve regurgitation
secondary to Behcet’s disease, valve leakage and hospitalization mortality are high
(1-3). Surgical management of aortic regurgitation secondary to Behcet’s disease
remains grave challenges for cardiac surgeons.

Behcet’s disease is a chronic systemic inflammatory disease with unclear etiology,
characterized by recurrent oral ulcers and involvement of other organs including the
skin, eyes, joints, blood vessels, brain, and gastrointestinal tract. The typical features of
Behcet’s disease include vascular injury, neutrophil dysfunction, and abnormal
autoimmune response (2-4). Based on current evidence, Behcet’s disease is believed to
be caused by various environmental factors, such as bacterial or viral infections in
genetically susceptible individuals. The natural history of Behcet’s disease includes both
worsening and remission phases. Although the pathogenesis is not yet clear, many
studies have shown the same pathway: an abnormal immunopathological process with
many triggering factors, such as inflammation and genetic susceptibility associated with
HLA-B51 alleles (3-5). Vasculitis in Behcet’s disease is mainly characterized by
neutrophils, which affect all layers of blood vessels and vasa vasorum. In the late stage,
fibrous thickening and non-specific inflammatory infiltration may occur. Neutrophils in
patients with Behcet’s disease increase the production of superoxide, enhanced
chemotaxis, and excessive production of lysosomal enzymes, indicating excessive
activity of neutrophils and ultimately leading to tissue damage (3-5). Cardiovascular
complications are relatively rare in Behcet’s disease, with only 3% to 6% of patients
having cardiac complications, mainly including pericarditis, myocarditis, endocarditis
with valve regurgitation, intracardiac thrombosis, myocardial fibrosis, coronary artery
aneurysm, and sinus aneurysm. However, cardiovascular complications associated with
aortic valve regurgitation and Valsalva sinus aneurysm are the main causes of death in
patients with Behcet’s disease (1, 5-7).

In patients with Behcet’s disease, the aortic annulus and wall are fragile due to
inflammation of endothelial tissue. Some people suggest using different surgical
techniques to treat aortic regurgitation related to Behcet’s disease, in order to reduce
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the incidence of perivalvular leakage (6). However, there is
currently no consensus on which surgical method is more
advantageous (1, 5-7).

In patients with Behcet’s disease, the aortic valve is damaged,
and both the aortic annulus and ascending aorta are affected by
the disease. Continuous inflammatory response can lead to
fragility of the aortic annulus and ascending aortic wall,
ultimately resulting in perivalvular leakage after aortic valve
replacement surgery. The inflammatory process of the aortic wall
can also lead to the destruction of elastic fibers, resulting in
transmural necrosis of the aortic wall in large arteries, leading to
the formation of aneurysms. Aortic valve replacement surgery
was performed on patients with severe aortic regurgitation
associated with Behcet’s disease in the past. However, according
to reports, the mortality rate and reoperation rate of isolated
aortic valve replacement surgery are high (20% to 47.3% and
78% to 100%, respectively) (1, 5-7).

It is reported that overall mortality of surgical management of
aortic regurgitation secondary to Behcet’s disease was 47.3%, with
re-operation rate of 78.9% because of valve detachments (8).
According to reports, the incidence of valve detachment in
patients undergoing transposition Bentall surgery or valved
conduit procedures is much lower than in patients undergoing
aortic valve replacement surgery alone. Using the Bentall
procedure, no perivalvular leakage was found during the first or
second surgery (9).

In the observational study conducted by Hu et al., 38 patients
with aortic regurgitation secondary to Behcet’s disease underwent
surgery, 23 underwent Bentall surgery, and 15 underwent routine
aortic valve replacement surgery. 13 cases of perivalvular leakage
(34.2%, 13/38) occurred after surgery, with a median time of 5
months, all of whom were in the routine aortic valve
replacement surgery group (86.7%, 13/15). During the follow-up
period, no patients in the group receiving Bentall surgery
experienced perivalvular leakage (1, 9).

In addition to surgical strategies, immunosuppression and
steroid therapy have also played a very important role in patients
with Behcet’s disease. According to reports, immunosuppressive
therapy can improve perioperative outcomes and should be
surgery.

surgery,
significantly less severe. In these patients, lymphocyte infiltration

initiated before In patients who received steroid

treatment before the inflammatory response was
was mainly found in the aortic wall and aortic valve. However,
in patients who did not receive preoperative steroid treatment,
the main infiltrating cells were neutrophils, indicating an acute
inflammatory response. Among patients with Behcet’s disease
undergoing routine aortic valve replacement surgery alone,
perivalvular leakage is more common (47%, median interval of
3.5 months). Preoperative immunosuppressive therapy, especially
cyclophosphamide combined with glucocorticoids, can reduce the
incidence of postoperative perivalvular leakage and improve
prognosis (1, 8, 9).

More and more evidence suggests that, supported by
recognized surgical principles, aortic root replacement surgery is
associated with a good rate of reoperation and an early incidence
of perivalvular leakage. During a one-year follow-up, patients
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who underwent aortic root replacement surgery had a lower risk
of reoperation and the incidence of early perivalvular leakage.
Perivalvular leakage refers to residual leakage between the
artificial valve and the patient’s natural valve annulus due to
incomplete connection between the artificial valve and the
In Bentall surgery,
composite grafts can safely secure the proximal anastomosis of

natural valve annulus. self-assembled
patients with damaged aortic valve annulus, achieving effective
proximal anastomosis and extremely low incidence of aortic
related reoperation. In aortic root replacement surgery (Bentall
surgery), aortic valve leakage generally does not happen.
According to reports, improving Bentall surgery can effectively
reduce perivalvular leakage associated with aortic regurgitation
associated with Behcet’s disease (10, 11).

For aortic valve regurgitation secondary to Behcet’s disease,
paravalvular leakage after routine aortic valve replacement
surgery is a complex situation. Due to the fragility and persistent
inflammation of the aortic tissue, patients with Behcet’s disease
who undergo isolated aortic valve replacement surgery have a
poor prognosis, with many patients experiencing perivalvular
leakage, valve detachment, and pseudoaneurysm after surgery.
Compared to individual aortic valve replacement surgery, aortic
root replacement surgery may bring better results. Bentall surgery
can effectively reduce perivalvular leakage and has better short-
and long-term effects. Bentall surgery is superior to simple aortic
valve replacement surgery for the treatment of aortic
regurgitation secondary to Behcet’s disease (1, 12, 13).

Even in patients who do not meet the current diagnostic criteria,
severe aortic regurgitation can be the initial manifestation of Behcet’s
disease. Surgeons should recognize the possibility of cardiovascular
Behcet’s disease in young patients with unknown etiology of aortic
valve regurgitation before or after the first aortic valve replacement
surgery, or in cases of perivalvular leakage, artificial valve
detachment, and pseudoaneurysm (1, 13).

Quickly and effectively controlling inflammation is crucial for
protecting heart function and preventing postoperative
complications. It has been proven that the combination of
glucocorticoids and immunosuppressants can effectively reduce
the occurrence of perivalvular leakage and other complications.
However, the use of glucocorticoids and immunosuppressants in
surgical treatment may delay wound healing and increase
susceptibility to infection. In this case, biologics have good
protective effects of glucocorticoids and immunosuppressants,
which can effectively and quickly suppress inflammation and
promote the wound healing process after cardiac surgery.
Perioperative biologic therapy for patients with aortic valve
regurgitation caused by Behcet’s disease can significantly reduce
the incidence of perivalvular leakage and the risk of reoperation,
both before and after surgery, and improve the prognosis of
aortic valve regurgitation caused by Behcet’s disease. Biological
agents can reduce the dosage and side effects of glucocorticoids
and immunosuppressants, and improve prognosis (14).

There is still

immunosuppressants. We believe that for patients who will

controversy over when to start using
undergo selective surgery and have inactive inflammation, it is

recommended to use immunosuppressants before and after
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surgery. For patients who will undergo emergency surgery, regardless
of whether the inflammation is active or inactive, severe aortic valve
regurgitation and congestive heart failure that are difficult to control
medically may occur. Immunosuppressants should be used as soon
as possible after surgery. The combination of perioperative
biologics with glucocorticoids and immunosuppressants may be a
new strategy for preventing postoperative complications and
improving the prognosis of aortic valve regurgitation caused by
Behcet’s disease (15).

Limitations and strengths of the
opinion

This viewpoint discusses an important issue regarding the best
treatment strategy supported by current literature: aortic valve
replacement or aortic root replacement? Even though the
evidence remains contradictory and more reliable data is needed,
aortic root replacement surgery seems to be the most valuable
option today.

Author contributions

JH:
administration, Writing — original draft, Writing - review & editing.

Conceptualization,  Funding  acquisition,  Project

References

1. Hu HO, Zhang CH, Spadaccio C, Tang B, Li CN, Qiao ZY, et al. Surgical
management of aortic regurgitation secondary to Behcet’s disease. Front Cardiovasc
Med. (2023) 10:1093024. doi: 10.3389/fcvm.2023.1093024

2. Davatchi F. Diagnosis/classification criteria for Behcet’s disease. Patholog Res Int.
(2012) 2012:607921. doi: 10.1155/2012/607921

3. Sakane T, Takeno M, Suzuki N, Inaba G. Behget’s disease. N Engl J Med. (1999)
341(17):1284-91. doi: 10.1056/NEJM199910213411707

4. Rodriguez-Carrio J, Nucera V, Masala IF, Atzeni F. Behget disease: from
pathogenesis to novel therapeutic options. Pharmacol Res. (2021) 167:105593.
doi: 10.1016/j.phrs.2021.105593

5. Geri G, Wechsler B, Thi Huong D, Isnard R, Piette JC, Amoura Z, et al. Spectrum
of cardiac lesions in Behget disease: a series of 52 patients and review of the literature.
Medicine (Baltimore). (2012) 91(1):25-34. doi: 10.1097/MD.0b013e3182428f49

6. Chen LW, Wu X]J, Cao H, Dai XF. Valved conduit attached to left ventricular
outflow tract for valve detachment in behget’s disease. Ann Thorac Surg. (2017) 103
(3):e301-3. doi: 10.1016/j.athoracsur.2016.09.063

7. Liang MY, Yao JP, Zhang X, Wang ZP. Surgical technique for aortic
regurgitation attributable to Behcet’s disease: modified aortic valve replacement
with reinforcement of the aortic wall. Eur J Cardiothorac Surg. (2012) 41
(3):647-8. doi: 10.1093/ejcts/ezr025

8. Jeong DS, Kim KH, Kim JS, Ahn H. Long-term experience of surgical treatment
for aortic regurgitation attributable to Behget’s disease. Ann Thorac Surg. (2009) 87
(6):1775-82. doi: 10.1016/j.athoracsur.2009.03.008

Frontiers in Cardiovascular Medicine

03

10.3389/fcvm.2024.1437208

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work
was supported by the Natural Science Foundation of China (No:
81360014), the Natural Science Foundation of Guangxi (No:
2014GXNSFAA118234), the Guangxi key Scientific and
Technological Project (No: 2013BC26236), and the Projects in
Guangxi Health Department (No: GZPT13-27).

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

9. Lee CW, Lee J, Lee WK, Lee CH, Suh CH, Song CH, et al. Aortic valve
involvement in Behget’s disease. A clinical study of 9 patients. Korean ] Intern Med.
(2002) 17(1):51-6. doi: 10.3904/kjim.2002.17.1.51

10. Tang Y, Xu J, Xu Z. Supra-annular aortic replacement in Behcet’s disease: a new
surgical modification to prevent valve detachment. Int J Cardiol. (2011) 149(3):385-6.
doi: 10.1016/j.ijcard.2011.03.007

11. Ma WG, Zheng ], Zhu JM, Liu YM, Li M, Sun LZ. Aortic regurgitation caused by
Behget’s disease: surgical experience during an 11-year period. J Card Surg. (2012) 27
(1):39-44. doi: 10.1111/j.1540-8191.2011.01392.x

12. Urbanski PP, Lakew F, Dinstak W, Heinz N, Zacher M, Irimie V, et al. Bentall
procedure after previous aortic valve or complete root replacement: usefulness of self-
assembled aortic valve conduit. J Thorac Cardiovasc Surg. (2018) 156(1):89-95.¢2.
doi: 10.1016/1.jtcvs.2018.01.105

13. Poppas A, Coady M. Echocardiographic findings and cardiac surgical
implications of aortitis and valvulitis in Behget’s disease. ] Am Soc Echocardiogr.
(2009) 22(11):1275-8. doi: 10.1016/j.ech0.2009.09.017

14. Tang C, Song Y, Huang X, Li Y, Tuerxun Y, Hu X, et al. Surgical treatment of
Behcet’s disease with severe aortic regurgitation. Front Cardiovasc Med. (2023)
10:1290615. doi: 10.3389/fcvm.2023.1290615

15. Sun L, Liu J, Jin X, Wang Z, Li L, Bai W, et al. Perioperative management with
biologics on severe aortic valve regurgitation caused by Behget syndrome: the
experience from a single center. Ther Adv  Chronic Dis. (2021)
12:20406223211026753. doi: 10.1177/20406223211026753

frontiersin.org


https://doi.org/10.3389/fcvm.2023.1093024
https://doi.org/10.1155/2012/607921
https://doi.org/10.1056/NEJM199910213411707
https://doi.org/10.1016/j.phrs.2021.105593
https://doi.org/10.1097/MD.0b013e3182428f49
https://doi.org/10.1016/j.athoracsur.2016.09.063
https://doi.org/10.1093/ejcts/ezr025
https://doi.org/10.1016/j.athoracsur.2009.03.008
https://doi.org/10.3904/kjim.2002.17.1.51
https://doi.org/10.1016/j.ijcard.2011.03.007
https://doi.org/10.1111/j.1540-8191.2011.01392.x
https://doi.org/10.1016/j.jtcvs.2018.01.105
https://doi.org/10.1016/j.echo.2009.09.017
https://doi.org/10.3389/fcvm.2023.1290615
https://doi.org/10.1177/20406223211026753
https://doi.org/10.3389/fcvm.2024.1437208
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Aortic root replacement is superior to isolated aortic valve replacement for aortic regurgitation secondary to Behcet's disease
	Introduction
	Limitations and strengths of the opinion
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


