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Objective: 

To study the anatomic-clinical profile of aortic bicuspidy and the outcome of surgery. 

Patients and Methods: 

During an 18-year period, 448 patients had aortic valve replacement. Of these, 24 (5.3%) had 

aortic bicuspidy (AB). The diagnosis of AB was made by echocardiography or during surgery. 

All patients underwent surgery under extracorporeal circulation. 

Results:  

The mean age was 45.2 ± 11.8 years, 14 patients (58.3%) had aortic stenosis and 10 cases 

(41.7%) had aortic insufficiency, 4 of whom had infective endocarditis. All patients had aortic 

valve replacement. The operative mortality rate was zero. The mean times of the 

cardiopulmonary bypass (CPB) and aortic clamping were 99.2 ± 35.4 min and 65.8 ± 24.9 min, 

respectively. 

Conclusion:  

Aortic bicuspidy progresses rapidly and becomes symptomatic in young adults. Despite 

excellent surgical results, early detection is desirable before complications occur. 
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INTRODUCTION 

Aortic bicuspidy is the most common congenital 

cardiovascular anomaly, affecting 0.5% to 2% of the 

population [1]. In 10-30% of cases, bicuspidism runs in 

families and is transmitted in an autosomal dominant 

fashion. It is accompanied by premature valve dysfunction 

and abnormalities of the ascending aorta. It is the leading 

cause of aortic valve replacement in the United States [2]. 

The risk of aortic dissection is increased 9-fold, and when 

infective endocarditis occurs in this setting, it has a more 

guarded prognosis.  

We report a series of 24 cases of aortic bicuspidy operated 

in the cardiac surgery department of the Mohammed V 

military training hospital. 

 

PATIENTS AND METHODS 

From January 2002 to December 2019 (period = 18 years), 

448 patients had aortic valve replacement, of whom 24 had 

aortic bicuspidy (5.3%). All patients in whom aortic 

bicuspidy was diagnosed preoperatively or discovered 

intraoperatively were included. 

Doppler echocardiography was performed in all patients. 

The parameters studied were: left ventricular dimensions, 

left ventricular systolic function, valves and their function, 

and the ascending aorta. 

Transesophageal echocardiography was performed in 

patients with dilated ascending aorta and in those with 

infective endocarditis. 

Similarly, CT angiography was performed as additional 

imaging in selected patients. 

All patients were operated under general anesthesia and 

extracorporeal circulation.  

Anticoagulation was done with heparin at a dose of 300 ui / 

kg to have a TCA > 400 s. Bypass surgery was performed 

with a membrane oxygenator with moderate hypothermia 

(temperature) (32° - 34°). Heparin was neutralized by 

protamine dose by dose. Myocardial protection was 

provided by anterograde cold blood cardioplegia.   

Antibiotic prophylaxis used a broad-spectrum antibiotic and 

reduction of intraoperative bleeding required the use of 

antifibrinolytics. 

Clinical information, echocardiographic data, and operative 

findings were collected from the patients' medical records. 

In-hospital mortality was defined as any death occurring 

within 30 days after surgery. Difficult post-operative 
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outcomes were defined as any complication responsible for 

a long stay in the intensive care unit. 

 

RESULTS 

24 patients were included in this study, including 4 women 

(16.7%). The mean age of the patients was 45.2±14.8 years. 

The clinical characteristics of the patients are summarized in 

Table 1. Fourteen patients (58.3%) had NYHA class III-IV 

dyspnea and 3 had stress angina. Half of the patients were 

smokers; few preoperative comorbidities were noted (01 

case of renal insufficiency). 

Echocardiographic data are summarized in Table 2: left 

ventricular diameters were 62.6±12.8 mm for the 

telediastolic diameter and 45.4±12.4 mm for the telesystolic 

diameter, respectively. Mean EF was 51 ± 16.3 %, mean 

systolic pulmonary artery pressure was 55.8 ± 18 mmHg. 

14 patients (58.3%) had dominant aortic stenosis and 10 

cases (41.7%) had isolated significant aortic insufficiency. 

Infective endocarditis was found in 6 patients. The surgical 

indication was urgent in 1 patient (4.2%). 23 patients 

underwent aortic valve replacement by mechanical 

prosthesis and one patient had a Bentall procedure. The 

operative data are summarized in Table 3: the mean times 

for CPB and aortic clamping were 99.2 ± 35.4 minutes and 

65.8 ± 24.9 minutes, respectively. The median mechanical 

ventilation time was 15 hours (7-20 hours) and the median 

ICU stay was 72 hours (47-120 hours). 

Three patients were ventilated ≥ 48h. Two patients were 

reoperated for bleeding and no patient died. 

 During follow-up, one patient died of unknown cause, six 

patients were lost to follow-up, and the medium-term 

survival rate (time=36 months) was 70%. 

 

DISCUSSION 

Our study showed that the prevalence of aortic bicuspidy in 

patients who underwent aortic valve replacement was 5.3% 

which is slightly higher than the prevalence in the general 

population. The majority of cases were reported 

sporadically, however, familial forms represent a fairly high 

prevalence 9% suggesting an autosomal dominant origin [3]. 

The prevalence is 7-15% according to autopsy studies of 

deaths after aortic dissection or rupture [4, 5]. 

Aortic bicuspidy is more frequent in boys than in girls with 

a sex ratio of 3:1 [6]. Tutar [7] reported a prevalence of 0.71 

% in boys and 0.19 % in girls. Evalidas Girdauskas [8] in a 

series of 530 cases of aortic bicuspidy, 77% of the patients 

were male. 

The bicuspid aortic valve may remain unrecognized for 

many years; however, the majority of patients will develop 

complications over time. The risk of acute aortic dissection 

is increased 9 to 10 times in cases of bicuspidy [9, 10]. 

When infective endocarditis occurs it is more severe. 

Tribouillay [11] studied a population of 310 consecutive 

patients with aortic bicuspidy complicated by infective 

endocarditis and found that there is an increase in aortic 

perivalvular abscesses [+50%] and endocarditis is more 

likely to be dislocating. Six patients in our series were 

complicated by infective endocarditis and 3 had aortic ring 

abscess. 

Thus, it may progress to aortic insufficiency and/or 

aortic stenosis as in patients with a tricuspid valve. Various 

autopsy studies have shown that pure aortic stenosis is often 

the predominant lesion (75% of cases); pure aortic 

insufficiency (13%) and aortic disease (10%) of cases [12]. 

Hammond [13] found that aortic bicuspidy was responsible 

for aortic stenosis in 2/3 of patients. Aortic stenosis has a 

rapid progression (27 mmHg / 10 years) and patients with 

aortic bicuspidy require surgery 5 years earlier than those 

with a tricuspid aortic valve [14, 15]. In addition, there are a 

number of factors known to be associated with rapid 

progression of the trans-aortic gradient: smoking, 

hypertension and hyperlipidemia. 

The incidence of aortic insufficiency in aortic 

bicuspidy varies from 1.5 to 3%.It is isolated or associated 

with ascending aortic aneurysm, aortic coarctation and 

infective endocarditis [16]. One patient in our series had 

aortic bicuspidy associated with coarctation of the aorta, 

aneurysm of the ascending aorta and complicated by 

infective endocarditis. 

The exact mechanism of aortic bicuspidy is 

unknown. Two theories attempt to explain this condition: 

the hemodynamic theory states that the decrease in flow 

through the aortic orifice during embryonic life is not 

sufficient to allow separation and differentiation of the aortic 

cusps, but this theory is not well supported. Conversely, a 

genetic etiology is increasingly documented in the literature. 

[17, 18 ,19, 20, 21]. 

Aortic bicuspidy is increasingly described as a 

pathology of the entire ascending aorta including the aortic 

annulus, valve, sinus of Valsalva coronary ostia, sino-

tubular junction and supra-coronary segment [22, 23]. 

Dilation of the ascending thoracic aorta is observed 

in approximately 50 % of patients with aortic bicuspidy, 

including patients with normal aortic valve function. The 

annual progression of ascending aortic dilation is 

approximately 0.5 to 0.9 mm [24, 25]. 

Dilation is much more frequent in aortic 

insufficiency than in aortic stenosis [26, 27]. 

The etiopathogeny of ascending aortic aneurysm in aortic 

bicuspidy remains a current debate but around 2 theories: 

one in favor of a hemodynamic cause in which the aneurysm 

would be a consequence of abnormalities of aortic flow 

through an abnormal valve [28, 29]. Hemodynamic 

turbulence in case of valve stenosis and volumetric overload 

in case of aortic insufficiency have been raised as causes of 

dilation [30, 31], the other hypothesis supports a genetic 

cause [32, 33]. Abbatt [34] was the first to raise an 

association between bicuspidy and aneurysm of the 

ascending aorta. Recently this association is increasingly 

documented. 
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Transthoracic (TTE) and transesophageal (TEE) 

echocardiography represent the essential examination for the 

diagnosis of aortic bicuspidy and the detection of dilation of 

the ascending aorta. Angioscanner provides mainly 

morphological arguments for the diagnosis of bicuspidy, but 

it is mainly MRI angiography that seems to be more 

efficient. 

The prevention of infective endocarditis, which used to be 

mandatory and then optional in this condition according to 

the French recommendations of 2002, is no longer part of 

the North American recommendations of the ACC/AHA, 

because aortic bicuspidy is no longer listed as a condition at 

high risk of infective endocarditis [35]. In our series 6 

patients (25%) had been revealed by infective endocarditis, 

this should solicit the clinician's common sense regarding 

prophylaxis against infective endocarditis far from the 

recommendations. 

The surgical indications for aortic stenosis or insufficiency 

are identical for patients with a bicuspid or tricuspid valve. 

 

CONCLUSION 

Aortic bicuspidy is a congenital anomaly of the entire aortic 

root that requires screening and therapeutic management 

before serious complications arise. 
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Table 1: Demographic Data 

Variable Mean ± SD % 

Age (ans) 

Sex ratio M/F 

Hypertension 

Smoking 

Diabetes mellitus 

Hyperlipidemia 

NYHA      I – II 

              III – IV  

BMI kg/m² 

CTR 

RI  

SBP (mmHg) 

DBP (mmHg) 

Euroscore 

Log Euroscore 

45,21 ± 11,85 

 

 

 

 

 

 

 

25,2391 ± 3,9854 

0,5683 ± 0,08597 

 

114,96 ± 15,176 

64,04 ± 13,836 

2,73 ± 2,857 

2,9795 ± 2,93416 

 

83,3 / 16,7 

8,3 

50 

4,2 

8,3 

41,6 

58,4 

 

 

4,2 

 

 

 

 

 

M/F: man/female; SD: standard deviation; BMI : Body mass index ; CTR : rapport cardiothoracic ratio ; IR : renal insufficiency ; 

SBP : systolic blood pressure ; DBP : diastolic blood pressure. 
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Table 2: Trans thoracic ultrasound data (24 cases) 

Variable Mean ± SD % 

LA                      (mm) 

DTS LV ESD     (mm) 

DTD LV EDD    (mm) 

SF                        (%) 

EF                        (%) 

PASP                   (mmHg) 

AS                        (cm²) 

Gradient  moyen  (mmHg) 

AI     grade I 

AI     grade II 

AI     grade III 

AI     grade IV 

MI    grade I 

MI    grade II 

TI     grade I 

TI     grade II  

 

42,67 ± 6,651 

45,48 ± 12,464 

62,62 ± 12,816 

23,58 ± 7,596 

51,08 ± 16,386 

            55,80 ± 18,054 

0,6889 ± 0,16159 

55,13 ± 20,049 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

29,2 

20,8 

8,3 

25 

43,5 

26,1 

34,8 

17,4 

LA: left atrium ; LV: left ventricle ; ESD: end-systolic diameter ; EDD: end-diastolic diameter ; SF: shortening fraction ; EF: 

ejection fraction; PASP: pulmonary artery systolic pressure; AS: aortic surface; AI: aortic insufficiency; MI: mitral insufficiency; 

TI: tricuspid insufficiency. 

 

Table 3: Operating data 

Variable  Moyenne ± ET % 

No elective surgery (%) 

DH (%) 

UF (%) 

AVR (%) 

Bentall (%) 

Use of inotropic drug (%) 

LOCS (%) 

CPB time (min) 

Aortic cross clamping  (min) 

Mechanical ventilation time  (h) 

ICU stay  (h) 

Hospital stay  (j) 

Reexploration for bleeding (%) 

RI with dialysis (%) 

MV ≥ 48 h (%) 

Hospital mortality (%) 

 

 

 

 

 

 

 

99,25 ± 35,465 

65,83 ± 24,923 

10,96 ± 12,103 

37,67 ± 18,925 

12,35 ± 6.365 

 

 

 

 

4,2 

15 

10 

95,8333 

4,1666 

16,7 

12,5 

 

 

 

 

 

8,3 

4,2 

12,5 

0 

DH : deep hemodilution; UF : ultra filtration ; AVR : aortic valve replacement; LOCS : low output cardiac syndrome ; CPB : 

cardiopulmonary bypass ; ICU : intensive care unit ; RI : renal insufficiency; MV : mechanical ventilation 

 


