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Background: Multiple of subsequent procedures may necessary in Marfan syndrome (MFS) patients after 
initial surgery. The aim of this study was to investigate the full spectrum of secondary distal vascular or 
valvular interventions encountered after initial surgery.
Methods: Retrospective analysis of 201 consecutive MFS patients between January 2000 and March 2019 
who underwent 274 distal aortic reinterventions and 5 mitral valve replacements.
Results: Of the enrolled 201 MFS patients (73 female, mean age 37.0±12.8 years), the surgical indication 
for 93 patients was aortic root aneurysm, and for another 108 patients was dissection. The mean follow-
up interval was 8.4±5.5 years. Total arch replacement (TAR) was performed in 68.5% of MFS patients 
presenting with type A aortic dissection (TAAD) and in 2.2% of patients with aneurysm. Secondary TAR 
became necessary for 3.4% of patients who failed to receive TAR at initial surgery in aneurysm group 
during follow-up, while for 33.3% of patients in dissection group (P<0.001). Freedom from distal aortic 
reoperation in dissection group were 65.4%±5.2%, 49.6%±6.4%, and 38.3%±7.7% and in aneurysm 
group were 90.5%±3.5%, 84.2%±4.8%, and 84.2%±4.8% at 5, 10, and 15 years, respectively (P<0.001). 
Survival in dissection group were 94.4%±2.4%, 83.4%±5.7%, 68.4%±10.8% and in aneurysm group were 
100%, 97.7%±2.3%, 97.7%±2.3% at 5, 10, and 15 years, respectively (P=0.001). Freedom from mitral 
valve reoperation in dissection group were 98.8%±1.2%, 98.8%±1.2%, 88.9%±9.4% at 5, 10, and 15 years, 
respectively. Freedom from mitral valve reoperation in aneurysm group were 97.2%±1.9%, 94.6%±3.2%, 
94.6%±3.2% at 5, 10, and 15 years, respectively (P=0.775).
Conclusions: TAAD at initial surgery was an independent predictor of distal aortic reoperation. Limited 
repair was feasible for MFS patients presenting with aneurysm at initial surgery, extended repair might 
be better for TAAD for its higher risk of distal reintervention. Concomitant mitral valve procedures may 
depend on mitral regurgitation grades. 
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Introduction

Marfan syndrome (MFS) is an autosomal dominant disorder, 
which is attributed to mutations in the gene encoding for 
the extracellular matrix protein fibrillin-1 (1). Aortic root 
aneurysm and aortic dissection were particularly major 
concern for these patients though MFS involves multiple 
organs. Various elective root surgery, including Bentall and 
valve-sparing root replacement (VSRR), have fostered the 
concept of prophylactic aortic surgery to prevent type A 
aortic dissection (TAAD) and its catastrophic sequelae (2). 
Life expectancy of these patients is therefore prolonged. 
However, subsequent reinterventions are frequently required 
on the native thoracic aorta and valves after initial surgery (3). 

At first, MFS patients with prior aortic root replacement 
may at risk of distal dissection since the stiff vascular 
prosthesis implanted at aortic root may lead to higher 
pulsatile pressure on the untreated distal aorta (4). It is 
reported that the risk for distal reintervention in MFS 
patients are higher in TAAD group than that in aneurysm 
group, which in favor of the notion that total arch 
replacement (TAR) combined with frozen elephant trunk 
(FET) technique should be considered for these patients 
presenting with TAAD (5). Secondly, for these MFS 
patients underwent VSRR at initial surgery, reoperation of 
the preserved aortic valve may be needed during follow-
up because of severe aortic regurgitation. In addition, 
secondary operation may also be required after Bentall 
procedure due to endocarditis and pseudoaneurysm 
(6,7). At last, mitral valve prolapse is the second common 
manifestation of MFS, which may be asymptomatic for 
a long time. Although the mitral regurgitation is mild or 
moderate in these MFS patients, secondary mitral valve 
surgery may be observed during postoperative period 
since mitral valve dysfunction could progress and develop 
naturally in MFS patients (3,8).

In brief, despite limited or extended procedures have 
been performed for MFS patients presenting with aneurysm 
or dissection, other cardiovascular manifestations were 
prone to progress inherently. The aim of our study was 
to determine the full spectrum of subsequent valvular and 
distal vascular reoperations encountered after initial surgery.

Methods

This study was approved by the Ethics Committee of 
Changhai Hospital affiliated to Second Military Medical 
University (project number: 20180630). A total of 201 

consecutive patients diagnosed as MFS, which was 
accordance to Ghent criteria (9), in Changhai Hospital 
between 2000 to 2019 were enrolled in this study. In brief, 
limited proximal repair was preferred for MFS patients 
with aortic root aneurysm, while extended distal repair was 
the first choice for patients with aortic dissection in our 
center. As for aortic root repair, Bentall was once the gold 
standard procedure, while VSRR has been advocated in our 
center recently. The combination of hemi-arch replacement 
or TAR and FET was used for TAAD in MFS patients 
classified into DeBakey type I dissection or DeBakey type 
II dissection with an enlarged proximal descending aorta 
or arch >40 mm in diameter. The surgical technique has 
been depicted in detail previously (10). The final decision 
for initial procedure was made by surgeon intraoperatively 
depending on exploration.

Patients’ data were obtained from hospital database 
and phone contact with patients or their relatives. After 
discharging at initial surgery, the survivors were followed up 
in the outpatient clinic at 3 months, 6 months, and 1 year. 
After that, follow-up was performed when uncomfortable 
clinical symptoms occurred but at least once per year. 
Follow-up data included any descriptions of death, 
reintervention of cardiovascular system, and other adverse 
events, which consists of endocarditis, hemorrhagic or 
thromboembolic events. The end-points were defined as 
all-cause death and reintervention for valve and aorta. 

Statistical analysis

All data were analysed retrospectively. Normally distributed 
continuous variables are depicted as mean ± standard 
deviation, whereas continuous variables without normal 
distribution are stated as median (range). Categorical 
variables are stated as absolute numbers and proportions. 
Normal distribution of variables was analysed with the 
Kolmogorov-Smirnov test. Levene’s test was performed for 
variance homogeneity. Student’s t-tests, Mann-Whitney 
U test, and Chi-squared or Fisher’s exact test were used 
appropriately to identify differences between the groups. 
Kaplan-Meier analysis was used for evaluation of survival 
and freedom from reinterventions, and the log-rank test 
was used to test for differences. The Cox regression model 
was conducted to verify the independent risk factors of 
distal aortic reoperations. Significant variables associated 
with subsequent aortic operations in the univariate analysis, 
including indication was aortic dissection, concomitant 
CABG, use of β-blocker before initial surgery, weight  
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<65 kg and age <30 years, were included in the multivariate 
analysis. The statistical analysis was performed by 
SPSS-V21.0 Software. In all analysis, P<0.05 was considered 
statistically significant.

Results

Overall outcomes of initial surgery

A total of 201 patients were enrolled. The preoperative 
profile at initial surgery is presented in Table 1. Mean age 
of dissection group and aneurysm group were 37.3±11.5 
and 36.6±14.3 years, respectively (P=0.687). Forty (37.0%) 
patients in dissection group and 33 (35.5%) patients in 
aneurysm group were female (P=0.819). There was no 
significant difference between both groups concerning 
patients’ underlying diseases, including hypertension, 
diabetes mellitus, and coronary atherosclerosis heart disease. 
Of note, severe aortic regurgitation was in predominating 
position in both groups that can be observed in 74 (68.5%) 
patients of dissection group and in 63 (67.7%) patients 
of aneurysm group. In contrast, majority of patients have 
normal mitral valve function, which accounts for 87.0% and 
76.3% of patients in dissection group and aneurysm group, 
respectively. The diameters of annulus and ascending 
aorta in aneurysm group are significantly larger than these 
diameters in dissection group. It worth mentioning that 
3 patients in dissection group and 3 patients in aneurysm 
group underwent thoracic endovascular aortic repair 
(TEVAR) procedure previously on account of type B 
dissection, as well as 1 case underwent prior mitral valve 
surgery for each group. NUSS procedure was performed in 
1 patient in aneurysm group for pectus excavatum repair.

The operative data are shown in Table 2. The times of 
cardiopulmonary bypass and cross-clamp in dissection 
group were 166.1±48.6, 102.3±33.1 minutes, respectively, 
which are both significantly longer than those times in 
aneurysm group. In addition, there is no difference between 
both groups in the time of cerebral perfusion and the 
hypothermic circulatory arrest temperature. Patients who 
received Bentall procedure for aortic root repair were in 
dominant position for dissection group (100 in 108 patients, 
92.6%) and aneurysm group (82 in 93 patients, 88.2%). 
Eighty-three (76.9%) patients in dissection group received 
distal repair in contrast to 3 (3.2%) patients in aneurysm 
group. There was no significant difference between both 
groups regarding concomitant procedures, including 
tricuspid valvuloplasty and atrial septal defect closure. 

Seventeen (15.7%) patients in dissection group underwent 
concomitant coronary artery bypass grafting at initial 
surgery since coronary artery was teared. Coronary artery 
bypass grafting was decided to perform for 3 (3.2%) patients 
in aneurysm group because of right ventricular dysfunction 
after off pump during initial surgery (P=0.007). In addition, 
concomitant mitral surgery was necessary in 17 (18.3%) 
patients presenting with aneurysm and 7 (6.5%) patients 
with dissection, respectively (P=0.010).

Overall, the operative mortality rates were 10.2% 
(11 of 108 patients) in dissection group and 3.2% (3 of  
93 patients) in aneurysm group, respectively. The operative 
mortality rate in dissection group seems to be higher than 
that in aneurysm group, but without statistical significance 
(P=0.098). Of the 14 patients who died perioperatively 
at initial surgery, 9 cases suffered multiorgan failure and 
sepsis, 3 cases suffered low cardiac output, and another 
2 cases suffered distal aortic rupture. The occurrences of 
complications, which consist of reexploration, prolonged 
ventilation time, renal failure, paralysis, and cerebral 
hemorrhage, also seem to be higher in dissection group 
than those rates in aneurysm group, but without statistical 
significance. Of note, hemodialysis was required in  
9 patients who suffered acute renal failure after initial surgery, 
7 of them with poor prognosis. Cerebral hemorrhage was 
confirmed in 1 case in dissection group perioperatively.

Reinterventions for aortic arch

No patient required secondary arch surgery when the 
patient underwent TAR at initial surgery. For these patients 
who failed to receive TAR at initial surgery, secondary 
TAR+FET became necessary for 11 of 33 patients (33.3%) 
in dissection group and for 3 of 87 patients (3.4%) in 
aneurysm group during follow-up. The indication for 
secondary TAR+FET in 9 patients presenting with 
dissection was residual dissection of aortic arch and 
descending aorta. Secondary TAR+FET was performed in 
another 2 patients before thoracoabdominal replacement 
since FET can facilitate subsequent surgical procedure. 
Similarly, 2 cases of secondary TAR+FET for new dissection 
and 1 case for staged thoracoabdominal replacement were 
observed in aneurysm group during follow-up. 

Of these 14 patients received secondary arch procedure, 
3 patients died perioperatively. 1 case died of distal aortic 
rupture, another 2 died of multiorgan failure and sepsis. The 
in-hospital mortality rate for secondary TAR was 21.4% (3 
of 14 patients). For the patients who failed to receive TAR 
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Table 1 Baseline patient characteristics

Variable Aortic dissection, n=108 Aneurysm, n=93 P valve

Age, years 37.3±11.5 36.6±14.3 0.687

Female gender, n (%) 40 (37.0) 33 (35.5) 0.819

Weight, kg 68.3±11.6 61.3±13.6 <0.001

Height, cm 177.9±9.3 176.3±9.5 0.250

Years of follow-up, years 7.5±4.8 9.3±6.0 0.041

BAV, n (%) 2 (1.9) 2 (2.2) 1.000

Hypertension, n (%) 23 (21.3) 14 (15.1) 0.255

Diabetes Mellitus, n (%) 0 (0) 2 (2.2) 0.413

Chronic kidney disease, n (%) 0 (0) 0 (0) None

COPD, n (%) 0 (0) 0 (0) None

Smoking, n (%) 11 (10.2) 16 (17.2) 0.146

Family history of AD, n (%) 23 (21.3) 11 (11.8) 0.074

CHD, n (%) 0 (0) 2 (2.2) 0.413

EF, % 58.5±8.1 56.4±10.2 0.233

Aortic regurgitation, n (%) 0.801

Severe 74 (68.5) 63 (67.7)

Moderate 6 (5.6) 3 (3.2)

None and mild 28 (25.9) 27 (29.0) 

Mitral regurgitation, n (%) 0.093

Severe 6 (5.6) 13 (14.0)

Moderate 8 (7.4) 9 (9.7)

None and mild 94 (87.0) 71 (76.3)

Annulus diameter, cm 2.56±0.32 2.88±0.36 <0.001

Ascending aorta diameter, cm 5.39±1.40 5.99±1.64 0.007

History of surgery, n (%)

TEVAR 3 (2.8) 3 (3.2) 1.000

MVP or MVR 1 (0.9) 1 (1.1) 1.000

NUSS 0 (0) 1 (1.1) 0.281

Preoperative medication, n (%)

ACEI 12 (11.1) 3 (3.2) 0.064

ARB 3 (2.8) 4 (4.3) 0.840

BB 34 (31.5) 13 (14.0) 0.003

CCB 17 (15.7) 9 (9.7) 0.202

BAV, bicuspid aortic valve; COPD, chronic obstructive pulmonary diseases; AD, aortic dissection; CHD, coronary atherosclerosis heart 
disease; EF, ejection fraction; TEVAR, thoracic endovascular aortic repair; MVP, mitral valvuloplasty; MVR, mitral valve replacement; NUSS, 
pectus excavatum correction procedure; ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; BB, β-blocker; 
CCB, calcium channel blocker.
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Table 2 Operative data at the time of initial surgery

Variables Dissection, n=108 Aneurysm, n=93 P valve

Operative data, min

Cardiopulmonary bypass time 166.1±48.6 121.2±40.1 <0.001

Cross-clamp time 102.3±33.1 75.9±24.7 <0.001

DHCA time 29.0±11.1a 23.3±11.2b 0.309

DHCA temperature 25.0±2.5a 23.9 ±3.5b 0.413

Proximal repair, n (%) 0.285

Bentall 100 (92.6) 82 (88.2)

VSRR 8 (7.4) 11 (11.8)

Distal repair, n (%)

Total arch replacement 74 (68.5) 2 (2.2) <0.001

Hemi arch replacement 9 (8.3) 1 (1.1) 0.042

FET 79 (73.1) 3 (3.2) <0.001

Concomitant procedures, n (%)

MVP or MVR 7 (6.5) 17 (18.3) 0.010

CABG 17 (15.7) 3 (3.2) 0.007

TVP 6 (5.6) 9 (9.7) 0.268

ASDC 0 (0) 2 (2.2) 0.127

Operative mortality, n (%) 11 (10.2) 3 (3.2) 0.098

Operative complications, n (%)

Reexploration for bleeding 7 (6.5) 3 (3.2) 0.463

Mechanical ventilation time >72 h 17 (15.7) 9 (9.7) 0.202

Stroke and cerebral hemorrhage 1 (0.9) 0 (0) 0.353

Renal failure 6 (5.6) 3 (3.2) 0.650

Paralysis/paresis 1 (0.9) 0 (0) 0.353
a, represents the data from the 83 patients who underwent arch replacement at initial surgery in dissection group. b, represents the data 
from the 3 patients who underwent arch replacement at initial surgery in aneurysm group. DHCA, deep hypothermic circulatory arrest; 
VSRR, valve-sparing root replacement; FET, frozen elephant trunk; MVP, mitral valvuloplasty; MVR, mitral valve replacement; CABG, 
coronary artery bypass grafting; TVP, tricuspid valvuloplasty; ASDC, atrial septal defect closure. 

at initial surgery, freedom from aortic arch reoperation 
in dissection group were 86.2%±6.5%, 63.3%±10.0%, 
49.7%±11.8% at 5, 10, and 15 years, respectively. Freedom 
from aortic arch reoperation in aneurysm group were 
98.7%±1.3%, 95.0%±2.9%, 98.7%±1.3% at 5, 10, and  
15 years, respectively (Figure 1A, P<0.001).

Reinterventions for distal aorta

Fifty-one patients underwent 73 procedures on distal aortic 

segments during follow-up, including arch replacement in 
11 cases, TEVAR in 53 cases, and thoracoabdominal aortic 
replacement in 9 cases. Of these 51 patients, 17 patients 
underwent more than 1 subsequent operation. No patient 
died perioperatively at secondary operation for descending 
aortic reintervention. One patient underwent TEVAR died 
of massive hemorrhage for aortic esophageal fistula 6 years 
later, and a second patient who received thoracoabdominal 
aortic replacement died of stent infection 19 months later. 

Freedom from distal aortic reoperation in patients 
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with dissection were 65.4%±5.2%, 49.6%±6.4%, and 
38.3%±7.7%, and in patients with aneurysm were 
90.5%±3.5%, 84.2%±4.8%, and 84.2%±4.8% at 5, 10, and 
15 years, respectively (Figure 1B, P<0.001). Table 3 shows 
the multivariable analysis of risk factors for reoperation. 
The indication of initial surgery was aortic dissection 
was demonstrated as the only significant risk factor for 
subsequent distal operations (P<0.001). In contrast, usage of 
β-blocker before initial surgery may act as a protective role 

for subsequent distal operations (P=0.007).

Survival

During follow-up, cerebral hemorrhage with poor outcome 
occurred in 1 patient half year after discharging. One 
patient died of respiratory failure 13 years later. One patient 
died of cardiac failure. As mentioned before, 3 patients died 
perioperatively at secondary aortic arch operation, another 
2 patients died after reintervention for descending aorta. 
Another 4 patients died for unknown reason. Survival in 
patients presenting with dissection were 94.4%±2.4%, 
83.4%±5.7%, 68.4%±10.8%, and in patients presenting 
with aneurysm were 100%, 97.7%±2.3%, 97.7%±2.3% at 5, 
10, and 15 years, respectively (Figure 1C, P=0.001). 

Reinterventions for mitral valve

Five patients underwent re-sternotomy for mitral valve 
replacement after initial surgery. Two cases were in 
dissection group and 3 cases were in aneurysm group. 
Freedom from mitral valve reoperation in dissection 
group were 98.8%±1.2%, 98.8%±1.2%, 88.9%±9.4% at 
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Figure 1 Kaplan-Meier curves depicting freedom from end-point events in aneurysm group and dissection group. (A) End-point was 
secondary operation for aortic arch, the patients at risk were these failed to receive total arch replacement procedure at initial surgery. (B) 
End-point was distal aortic reoperation, including reoperation for aortic arch and descending aorta. (C) End-point was all-cause death. (D) 
End-point was mitral valve reoperation.

Table 3 Multivariable analysis of risk factors for subsequent aortic 
operations

Variable
Hazard 

ratio
P valve 95% CI

Indication was aortic dissection 0.255 <0.001 (0.119, 0.546)

Concomitant CABG 1.172 0.721 (0.489, 2.808)

Use of BB before initial surgery 2.319 0.007 (1.254, 4.288)

Weight <65 kg 1.152 0.632 (0.645, 2.059)

Age <30 years 0.665 0.203 (0.355, 1.246)

CABG, coronary artery bypass grafting; BB, β-blocker.
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5, 10, and 15 years, respectively. Freedom from mitral 
valve reoperation in aneurysm group were 97.2%±1.9%, 
94.6%±3.2%, 94.6%±3.2% at 5, 10, and 15 years, 
respectively (Figure 1D, P=0.775).

Discussion

In this paper, we reported the long-term results of our 
series including 201 MFS patients. Overall, low mortality 
and satisfactory long-term survival were obtained in both 
dissection group and aneurysm group by different surgical 
intervention. Multiple subsequent reinterventions were 
necessary for these patients during follow-up. In fact, 
the primary indication for subsequent procedures after 
initial surgery is the pathological changes in nontreated 
aortic segments, followed by the changes in mitral valve 
in our study. Similar results can be observed in Puluca’s 
research, which enrolled 73 MFS patients (3). Of note, it is 
reported that the need for subsequent distal procedures is 
precipitated by an initial presentation with dissection, rather 
than with aneurysm (5,11,12). Our result also confirmed 
that the indication of initial surgery was aortic dissection 
was the only significant independent risk factor for distal 
aortic reoperations. 

The surgical extent at initial surgery may determine the 
long-term outcome of MFS patients, especially secondary 
reoperation (13). The surgical strategy of limited proximal 
repair for aortic root aneurysm in MFS patients have 
been employed in some cardiac centers, as well as our 
center (14,15). Notably, concomitant prophylactic arch 
replacement was considered once the aortic arch was 
enlarged in aneurysm group in our study.

However, the consensus for extent of initial surgery of 
MFS patients with TAAD has not been reached. Some group 
found that limited proximal repair was associated with low 
mortality in these patients (14). The arch replacement can 
be performed selectively during follow-up when necessary. 
While, Bachet et al. observed that subsequent TAR was 
needed in 14 of 19 patients (73.7%) during follow-up, 
indicating that the risk for secondary arch operation remains 
high (15). Furthermore, the in-hospital mortality rate of 
arch reintervention seems to be higher than that of initial  
surgery (13). On the other hand, Concistrè et al. observed that 
patent false lumen may be a risk factor for reoperation (16). 
Hence, some groups advocated an aggressive distal repair 
(TAR+TET) at the time of initial surgery for TAAD in MFS 
patients, which was proved to be superior to limited proximal 
repair and with lower risk of subsequent reintervention for 

distal untreated aorta (10). Low perioperative mortality, 
satisfactory long-term survival, and free from reoperation 
were reported in Ma’s work by utilizing TAR+TET, which 
was consistent with our results (10). Collectively, we believe 
that a more radical approach may be feasible in MFS patients 
presenting with TAAD when the aortic arch is dissected or 
enlarged at initial surgery.

The largest proportion of subsequent operation in our 
cohort was descending aortic procedures, especially in 
patients with TAAD classified to DeBakey type I at initial 
surgery. Endovascular repair or open thoracoabdominal 
aortic replacement were both used for distal repair in our 
center, especially TEVAR. Endovascular therapy was once 
treated with caution in MFS patients for its risk of endoleak 
and surgical conversion (17,18). In our study, TEVAR was 
performed with low mortality and morbidity rates. It worth 
mentioning that the rate of reintervention for descending 
aorta after TEVAR still remain high. The reason could 
be that the distal aorta continued to dilate despite 
graft deployment and false lumen thrombosis. Hence, 
imageological surveillance was imperative for these patients 
after TEVAR (19). 

In addit ion,  2-staged thoracoabdominal  aort ic 
replacement was used for MFS patients failed to received 
TAR+FET at initial surgery in our center. The advantages 
of preset FET is that it reduces the complexity in late 
descending or thoracoabdominal aortic operation by 
clamping of the elephant trunk without deep hypothermia. 
Previous studies have reported excellent short-term and 
long-term effects of 2-staged thoracoabdominal aortic 
replacement in MFS patients (20). In addition, prior 
TEVAR for proximal descending thoracic aorta may 
provide an alternative way for FET before subsequent open 
thoracoabdominal aortic replacement (21). 

As for aortic root repair, Bentall procedure has been 
verified to be a reliable and durable solution for MFS 
patients with TAAD regardless of its potential risk 
of thromboembolic and endocarditis events. VSRR, 
especially reimplantation technique, has been proved 
to be a feasible alternative for Bentall by balancing the 
risk of root reoperation and the benefit of exemption for 
complication related to mechanical valve (22). Patients 
received Bentall procedure were in predominant position 
in our study in both dissection group and aneurysm group. 
However, VSRR has become the first choice for MFS 
patients presenting with aneurysm in our center recently. 
Meanwhile, we have tried to use VSRR technique to repair 
aortic root in MFS patients with TAAD in recent years. 



256 Li et al. Long-term outcomes for MFS after initial surgery

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2020;12(3):249-257 | http://dx.doi.org/10.21037/jtd.2020.01.72

Nevertheless, we still keep a relative conservative attitude 
toward VSRR when referred to MFS patients with TAAD 
for our limited experience.

Mitral valve dysfunction would progress gradually 
without apparent manifestation in MFS patients (23). 
Mitral prolapse accompanied with mitral regurgitation can 
be found at the time of initial surgery. Mitral prolapse was 
present in 82 of 204 MFS patients (40%) in Rybczynski’s 
research, during which 25 cases developed to severe mitral 
regurgitation during follow-up (24). The study related 
to surgical strategy for mitral valve in MFS patients was 
limited though the prevalence of mitral prolapse was 
significantly higher than that of general population. Kunkala 
et al. (8) observed that concomitant mitral procedures at 
initial surgery did not increase operative risk. In patients 
with mitral regurgitation grade ≤2 who failed to receive a 
concomitant mitral procedure, the incidence of progressive 
mitral regurgitation need subsequent intervention is rare. 
The similar result was draw in our study, that is concomitant 
mitral procedures was not necessary when MFS patients 
with lower mitral regurgitation grades. 

Limitation

This investigation was a single-center retrospective study 
with limited number of subjects. Patients enrolled in our 
study underwent consecutive surgical interventions during 
the time period of past 20 years. During that time period, 
therapeutic strategies have changed which potentially 
influencing the results.

Conclusions 

At initial surgery for MFS patients, limited repair was feasible 
for aneurysm. However, considering the evidence that TAAD 
at initial surgery was the only independent predictor for distal 
aortic reoperation and the high mortality rate of secondary 
TAR, extended distal repair at initial surgery might be better 
for MFS patients presenting with TAAD. Concomitant mitral 
valve procedures may depend on mitral regurgitation grades. 
The TEVAR and thoracoabdominal aortic replacement were 
all optional for distal reintervention, but strict postoperative 
surveillance was necessary. 
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