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Abstract: Introduction: The subaortic diaphragm is a semilunar or circular membrane that is inserted into both the septal
wall of the left ventricle and the base or adjacent part of the ventricular surface of the large mitral valve. It represents for 820% of all obstacles to left ventricular ejection. Material And Methods: This is a retrospective and descriptive study of patients
with aortic stenosis under aortic diaphragmatic surgery operated over an 11-year period (January 2004-December 2015). Our
study included 20 patients, 13 of which were male. The sex ratio was 1.85. The average age of patients was 16.6 years [4-51
years]. Stage 2 dyspnea (NYHA) was the primary reason for consultation (17 patients). The heartbeat was regular sinus rhythm
in 17 patients. Transthoracic echocardiography (TTE) found left ventricular hypertrophy in 19 patients. The average transaortic gradient was 55.68mmHg [24 - 92.5 mmHg]. Aortic insufficiency (IA) was found in 14 patients. An associated
congenital heart defect was found in 9 patients. The approach was vertical median sternotomy and transverse aortotomy. The
diaphragm was circular in 12 patients and semicircular in 8 patients. The aortic valve was tricuspid in 18 patients and bicuspid
in 2 patients. The mean duration of extracorporeal circulation (ECC) was 74.66 minutes [35-119mn] and the mean duration of
aortic cross-clamping was 49.11 minutes [20-102mn]. Results: After surgery, disorders of rhythm and conduction were present
in 6 patients. At transthoracic ultrasound, left ventricular dysfunction was noted in 3 patients. A tamponade occurred in 1
patient justifying emergency drainage. Two recurrences of subaortic diaphragm were noted, one of which was reoperated after
9 years with a resection of the membrane and a replacement of the aortic valve by a mechanical prosthesis. One death was
recorded four days postoperatively. The average postoperative gradient was 21.46mmhg. The average follow-up time was 38
months [5 months - 115 months].
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1. Introduction
The subaortic diaphragm is a semilunar or circular
membrane that is inserted into both the septal wall of the left

ventricle and the base or adjacent part of the ventricular
surface of the large mitral valve [1]. It represents 8-20% of
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all obstacles to ejection of the left ventricle [2].

2. Material and Methods
This is a retrospective and descriptive study of patients
with aortic stenosis with aortic diaphragmatic stenosis
operated over an 11-year period (January 2004 and
December 2015). Data analysis was performed with Epi
Info7 software, SPSS, Stata, and the Excel spreadsheet. This
study included 20 patient, 13 of which were male. The sex
ratio was 1.85. The average age of patients was 16.6 years [451 years]. Stage 2 dyspnea (NYHA) was the primary reason
for consultation (17 patients). Two patients had episodes of
syncope and one patient had exercise angina. Cardiac
auscultation found a systolic murmur of aortic stenosis in all
patients and a diastolic murmur in 5 of them. The chest X-ray
showed cardiomegaly with a mean cardio-thoracic index of
0.58 [0.38-0.65]. The heartbeat was regular sinus rhythm in
17 patients. Transthoracic echocardiography (TTE) found left
ventricular hypertrophy in 19 patients. The average
transaortic gradient was 55.68mmHg [24 - 92.5 mmHg].

Figure 1 shows the grades of aortic insufficiency (IA). An
associated malformation was found in 9 patients divided as
follows: ventricular septal defect (VSD) in 4 patients; patent
duct arteriosus (PDA) in 2 patients; coarctation of the aorta
(CoA) in 1 patient; right ventricular outflow tract obstruction
in 1 patient and pulmonary stenosis in 1 patient. The
approach was vertical median sternotomy and transverse
aortotomy. The diaphragm was circular in 12 patients and
semicircular in 8 patients. The aortic valve was tricuspid in
18 patients and bicuspid in 2 patients. Cardioplegia was
crystalloid in 16 patients and blood in 4 patients. The mean
duration of extracorporeal circulation (ECC) was 74.66
minutes [35-119mn] and the mean duration of aortic crossclamping was 49.11 minutes [20-102mn]. Subaortic
diaphragm was resected in all patients. This resection was
associated with septal myectomy in 7 patients and aortic
valve replacement in 2 patients with significant aortic
insufficiency. The associated procedures were VSD closure
in 3 patients, PDA ligation in 2 patients, and coarctation
repair in 1 patient.

Figure 1. Distribution of patients according to the grade of aortic insufficiency preoperatively.

3. Results
After surgery, disturbances of rhythm and conduction were
present in 6 patients as shown in Figure 2. At transthoracic
ultrasound, LV dysfunction was noted in 3 patients. A
tamponade occurred in 1 patient justifying emergency
drainage. Two recurrences of subaortic diaphragm were

noted, one of which was reoperated after 9 years with a
resection of the membrane and a replacement of the aortic
valve by a mechanical prosthesis. The low gradient (17mm
HG) of the second recurrence does not justify reoperation yet.
One death was recorded four days postoperatively. The cause
was heart failure refractory to treatment. The average
postoperative gradient was 21.46mmhg. The average followup time was 38 months [5 months - 115 months].
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Figure 2. Disorders of rhythm and conduction after surgery.

4. Discussion
The average age of our patients is 16.6 years, which is
higher than the average age in many series [3, 4, 5]. This
could be explained by the delayed diagnosis and the delay
between diagnosis and surgery. Dyspnea is the main reason
for consultation. Transthoracic echocardiography allows the
diagnosis and found aortic insufficiency associated 14
patients. Aortic insufficiency is found at a frequency ranging
from 29.2% [4] to 79.5% [6]. According to most authors, the
surgical indication is formal for the symptomatic subaortic
diaphragm whereas in the absence of symptoms, the surgical
attitude is variable and depends on several elements which
the study allows to pose the operative indication. In this
series the indication is based on the absence of symptoms on
a gradient of at least 50mmHg, the presence or worsening of
the aortic insufficiency or the presence of an associated
malformation requiring a cure under extracorporeal
circulation [3, 4], but the debate persists as to the maximum
gradient for the surgical indication [7-9]. In the Geva study,
the indication for resection is based in 31% of cases for a
peak gradient across the left ventricular outflow tract greater
than 35 mmHg and for 5% on a mean aortic insufficiency
[10]. In the Drolet study, which included a cohort of 92
patients, half of the patients underwent surgery at an average
of 2.2 years after diagnosis. He found that when surgery
allows good resection of the left ventricular obstruction, the
majority of operated patients (82%) had either moderate or
moderate aortic insufficiency at echocardiographic
assessment at 3.7 years after surgery. The other half

medically followed for moderate obstruction of the left
ventricular outflow tract did not show progression of aortic
insufficiency despite an average follow-up of 4.1 years. The
incidence of progression of aortic insufficiency is 14 to 49%
but remains moderate during the same period. This suggests
that some patients could be safely monitored by
echocardiographic controls [11]. The surgical strategy was
resection of the subaortic membrane associated with septal
myectomy in 7 patients. Indeed, according to several authors,
the association with septal myectomy has considerably
reduced both the immediate postoperative mean gradient and
the rate of recurrence [12]. In contrast, other authors [3, 13]
found no difference in postoperative mean gradient by the
association or not of a myectomy. In the Hirata series [6], the
group of patients with an isolated subaortic diaphragm had
no significant differences in recurrence rates (23% vs 30%)
or re-interventions (4.7% vs 4.4%) with or without a
myectomy. The main complication of this myectomy is the
presence of conduction disorders such as atrioventricular
block. Parry [14] found that aggressive resection with
extensive myectomy is accompanied by a 14% higher
atrioventricular block rate. In the Drolet study, 6.12% of
patients presented a complete atrioventricular block with
pacemaker implantation [11]. One case of 1st degree
atrioventricular block is noted. Hospital mortality is low,
especially for localized forms. In this series, it concerns 1
patient. In the literature it is estimated at 0-4%, half of which
occurs in the first 6 months [15]. Serraf [3] reported 2 cases
of death with univariate statistical analysis a significant
increase in the risk of premature death for NYHA class 3-4
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and advanced age at surgery while only NYHA class
preoperative is an independent risk factor for multivariate
analysis. Long-term mortality is also low [4, 6, 9, 13]. We
report no late deaths after a follow-up period of about 3 years
on average [5 months - 115 months]. In this series, two
recurrences of subaortic stenosis were noted which one was
reoperated 108 months (9 years) after the first intervention.
In the Drolet study, 20.4% of patients were reoperated for
recurrent subaortic stenosis [11]. The risk factors for
subaortic stenosis recurrence on multivariable analysis were
postoperative peak instantaneous left ventricular outflow
tract Doppler gradient >15 mmHg and extension of the
subaortic stenosis membrane onto the aortic valve. The risk
factors for subaortic stenosis reoperation on multivariable
analysis were age at initial surgery less than five years and
extension of the subaortic stenosis membrane onto the aortic
valve [5]. On the other hand, in Geva's study[10] in
univariate analysis, younger age at first surgery, smaller
aortic valve annulus diameter z score, shorter distance
between the subaortic obstruction and the aortic valve, and
higher peak gradient across the obstruction on preoperative
echocardiogram were significantly associated with
subsequent reoperation. Additionally, peeling of the
obstructive fibrous tissue from the aortic valve or mitral
valve and myomectomy during the initial surgery were
associated with future reoperation. The only postoperative
echocardiographic variable associated with reoperation was
higher peak gradient across the left ventricular outflow tract.
In the multivariate analysis, independent predictors of earlier
time to reoperation were distance between the obstructive
lesion and the aortic valve 6 mm in systole and peak systolic
gradient by Doppler 60 mm Hg. Some studies found age ˂ 5
years at subaortic stenosis repair to be an independent
predictor of subaortic stenosis reoperation. As left ventricular
outflow tract obstruction appears to gradually increase at rate
of 1 to 3 mmHg per year, it is logical that disease beginning
at an earlier age would lead to increased risk of reoperation
[16].

5. Conclusion
The subaortic diaphragm is relatively rare in our region;
probably under diagnosed. The risk of sudden death remains
present throughout the course of the disease. The etiology of
aortic diaphragms remains unclear. It is linked to the
combination of several risk factors including: hemodynamic
turbulence in the left ventricular outflow chamber, genetic
predisposition and mechanical stress. Surgery is highly
codified with a tendency towards more and more aggressive
techniques with respect to stenosis and myocardial
component.
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