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Transaortic Myectomy without Intervention on the
Mitral Valve
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Abstract The article gives a retrospective analysis of 65 patients who have been performed a septal myectomy without
intervention on the mitral valve for the last 17 years. The operated patients were divided into two groups subject to the degree
of mitral insufficiency: the 1% group — 51 patients with mitral regurgitation up to degree I and the 2" group — 14 patients with
mitral regurgitation of degree 11 and higher. The mean age in the I and Il groups was not significantly different and made up
19 + 17 and 17.5 £ 9 years, respectively (p = 0.655). There were 29 (57%) women and 22 (43%) men in the first group,
whereas in the second — 6 (43%) and 8 (57%) respectively (p = 0.631). Mortality was observed in 4 (6.2%) patients, the
remaining 61 (93.8%) patients were in functional class I-11 of NYHA. Trans-aortic myectomy gives good immediate results:
systolic pressure gradient on the output path of the left ventricle and the degree of mitral regurgitation are significantly
reduced despite the absence of interventions on the mitral valve.
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1. Introduction

Hypertrophic obstructive cardiomyopathy (HOCMP) first
described by Teare in 1958 is characterized by genetic
disorders in cardiomyocytes and asymmetric left ventricular
hypertrophy (LVH), the appearance of the pressure gradient
on the level of the left ventricle output tract (LVOT) due to
asymmetric hypertrophy of the interventricular septum (1VS)
[1,5]. HCMP occurs in 0.2-0.5% of cases in the Europe and
the USA (1 case per 500 people). It should be noted that 5%
of this number are obstructive and have evident symptoms
that are nonresponsive to drug therapy [3]. These patients
need surgical treatment which gives long-term improvement
in most of them [3]. Hypertrophic obstructive
cardiomyopathy (HOCMP) remains the most common
cause of sudden cardiac death (SCD) in young people
including athletes. HCM accounts for up to 50% of sudden
deaths among persons younger than 25 years. The mortality
of patients in specialized centers dealing with this pathology
is 3-6% per year [2].

2. Materials and Methods

We retrospectively analyzed 65 patients who underwent
septal myectomy without interventions on the mitral valve
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from 2002 to 2019 at the Republican Specialized Scientific
and Practical Medical Center of Surgery named after
academician V. Vakhidov. The operated patients were
divided into two groups depending on the degree of mitral
insufficiency. 51 patients with mitral regurgitation up to
degree | were included in the 1% group, the 2" group — 14
patients with mitral regurgitation of degree Il and higher.
The mean age in the 1 and 2" groups was not significantly
different and made up 19 + 17 and 17.5 £ 9 vyears,
respectively (p = 0.655). There were 29 (57%) women and
22 (43%) men in the first group, whereas in the second — 6
(43%) and 8 (57%) respectively (p = 0.631). The rest of
anthropometric characteristics are presented in Table 1.

Preoperative and postoperative condition of patients were
assessed according to the classification of the New-York
Heart Association. The predominant functional class of
NYHA group was formed by patients with grade Il and
accounted for 35 (69%) and 7 (50%) in groups | and Il
respectively (p = 0.114) (Tab.2).

A study of patients with hypertrophic obstructive
cardiomyopathy included general clinical and special
research methods with the aim of making and confirming the
diagnosis: history taking, examination, anthropometry,
auscultation, X-ray, electrocardiography, transthoracic and
transesophageal echocardiography. In  diagnostically
complex  variants  of  hypertrophic  obstructive
cardiomyopathy, as well as to assess the severity of
intracardiac  hemodynamic disorders, angiocardiography
with cardiac catheterization, as well as multislice spiral
computed tomography (MSCT) were performed. Table 3
shows the distribution of the methods used according to the
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stages of the investigation.

Table 1. Clinical-demographic characteristics of patients

The 1t group | The 2™ group p Value
(n-51) (n—-14)

Age (years) 19+ 17 175+9 p =0.655

Sex (female) % 29 (57 %) 6 (43 %) p=0.631

Body f;rsfzc)e ared | 153+0.52 1.50£0.35 | p=0.581

NYHA, %
| 0 0

I 35 (69 %) 7 (50 %) p=0.114

I 16 (31 %) 6 (42.9 %) p=0.114

v 0 1(7.1%) p=0.114

Gradient on the
level of LVOT, 95.8+36.3 116.2£43.5 p=0.080
mmHg.

Volﬁ’rfe"(i;gf/';?ml 74+ 39 59 + 23 p=0.108

LV EF, % 73.4+8.37 73.3x10.4 p=0.990

Thic"”isr;“ VS 1 5ar0.64 2.36£2.12 p=0.004
Thickness of left

ventricle posterior 1.28+0.3 1.6+0.51 p=0.012
wall (LVPW), cm

Table 2. Comparative distribution of NYHA functional classes in the pre-
and postoperative observation period in the studied patients
Functional class (FC) Before surgery After surgery
FCI1 0(0.0%) 52 (80%)
FCIl 42(64.6%) 9 (13.8%)
FC 1 22 (33.8%) 0 (%)
FC IV 1 (1.54%) 0 (%)
Total: 65 (100%) 61 (93.8%)

Table 3. Distribution of methods according to the investigation stages

Investigation stages

| 1l 1 v
Examination x X X
General clinical analysis X x x X
ECG X X x X
X-ray of chest organs x X X
EchoCG X x x
Transesophageal « N
echocardiography
MSCT x
ACG X

Note: ECG - electrocardiography, EchCG — echocardiography, MSCT —
multislice spiral computed tomography, ACG — angiocardiography.

There was a large variation in values for age, weight and
height of patients in the analyzed material. For the
objectivity of the data echocardiographic indicators
correlated to the body surface area (BSA) which made it
possible to more reliably evaluate the indexed indicators
of EchoCG. Indexed volume-linear indicators of
echocardiography are presented in Table 4.

Table 4. Indexed Echocardiographic Indicators
The 1% group The 2™ group p Value
(n—51) (n-14)

I-EDD () 2.78+0.88 2.66+0.98 p=0.627
1-ESD () 1.58+0.64 1.28+0.59 p=0.156
EDVI (i) 52.7+23.9 42.9+11.0 p=0.048
ESVI (mim?) 12.7+10.4 8.58+9.02 p=0.111

SV (miimd) 39.6£12.9 31.6£7.29 p=0.032
EF @) 73.4+8.37 73.3£10.4 p=0.990

I-TIVS (cwmd) 1.20+0.59 2.04+0.96 p=0.002

1-LVPW i) 0.91+0.41 1.2241.0 p=0.034

MMI (gr/m?) 228.4+80.0 409.2+202.9 p=0.001

Note: Index End diastolic dimention (I-EDD); Index End systolic
dimention (1-ESD); End diastolic volume index (EDVI); End systolic
volume index (ESVI); Stroke volume (SV); Index thickness of the
interventriculum septum (I-TIVS); Index thickness of the left ventricle
posterior wall (I-LVPW); Myocardial mass index (MMI).

In contrast to the classical tunnel-like technique proposed
by Morrow, the myocardium of 1VVS was excised in the form
of a trapezium and supplemented with radial incisions in the
IVS (Fig.1). This technique has been patented in the
Intellectual Property Agency of the Republic of Uzbekistan -
Patent No. IAP 05074.

The data analysis was performed using the STATISTICA
for Windows Version 10.0 (Statsoft, Inc., USA) and Stata /
SE for Windows Version 13.0 (StataCorp LP) programs.
Quantitative signs are presented as arithmetic mean + SD ata
normal distribution, quantitative signs with a distribution
different from normal are presented as a median and the
corresponding interval between 25 and 75 percentiles (Q1;
Q3). The following methods were used for statistical data
processing:

1. Preliminary data processing, descriptive statistics;

2. Statistical hypothesis testing (Student's t-test and
Fisher's F-test for testing hypotheses about the
equality of the numerical characteristics of the sample
data distributions);

3. Analysis of contingency tables (2 criterion);

4. Dispersion and regression analysis;

The significance level for all used methods was set as
p=<0.05.



American Journal of Medicine and Medical Sciences 2019, 9(11): 417-420

419

Figure 1. A. Aortotomy: the dotted line indicates the border of trapezoidal sector resection of IVS. B. Sector resection with trapezoidal gutter formation.
C. Additional radial incisions along the circumference of the left ventricular outlet tract with a step of 3-5 mm, from the base of the heart to the apex beyond

the formed gutter
3. Results

The average patients stay in the intensive care unit (ICU)
varied for the first group of patients from 1 to 8 days (average
1.0 + 1.0) and in the second group from 1 to 3 days (average
1.5 £ 1.0) and did not differ significantly (p = 0.719). The
duration of artificial lungs ventilation (ALV) varied from
160 to 3240 minutes and averaged 590 £ 580 in the first
group and from 275 to 3745 minutes (average 532.5 + 335)
in the second group (p = 0.733). Statistical differences were
not found when comparing groups for these parameters.
Interventricular septum thickness was significantly reduced
after surgery in both groups and averaged 2.76 + 0.99 before
surgery and 2.39 = 0.78 after myectomy (p = 0.026). The
systolic pressure gradient at the LVOT was reduced from
95.8 + 36.3 t0 29.6 £ 20.7 (p <0.001) in the first group and
from 116.2 + 43.5t0 42.3 + 17, 2 (p = 0.002) in the second
group respectivel. latrogenic defects of 1VS after myectomy
was not observed in any group. No injuries of the mitral
valve or iatrogenic injury of the aortic valve was observed.
The duration of cardiopulmonary bypass ranged from 18 to
125 (average 49.5 = 29 min) in the first group and from 26 to
275 (average 50.5 £ 21min) in the second group (p = 0.826).
The duration of cardioplegia varied from 11 to 74 (average
32 £ 23 min) in the first group and from 13 to 177 (average
24.5 £ 25 min) in the second (p = 0.376). 4 (7.8%) patients in
the first group and 1 (7.1%) in the second group received
permanent pacemakers postoperatively due to a complete
AV block. One of these patients in the first group had a
complete block of the right leg of the His bundle before the
surgery. The appearance of a complete block of the left leg of
His bundle is frequent during myectomy. Hemorrhage was
noted in one patient from the first group after the surgery and
therefore resternotomy and hemostasis were performed.
Mediastinitis was developed in one more female patient in
the postoperative period. In the dynamics after the treatment
the wound was cleansed, secondary sutures were put on the
wound. She was discharged in satisfactory condition. Acute
heart failure requiring implantation of extracorporeal
membrane oxygenation and transferring the patient to
intensive care with mechanical support was noted in 1
patient of the 2nd group after the expansion of the aortic root.
A fatal outcome was noted in the dynamics of this case. From
14 (28%) patients with mitral valve insufficiency of degree |

only 7 (14%) had first-degree mitral insufficiency and in the
rest of 7 (14%) patients after myectomy mitral insufficiency
regressed postoperatively (p = 0.001). Similarly to the first
group, from 14 patients with mitral insufficiency of degree II
and Il in the second group only 5 (41.6%) had mitral
insufficiency Il and 5 (41.6%) more cases regressed to mitral
insufficiency of degree | (p =0.461). We analyzed the degree
of mitral insufficiency before and after surgery in both
groups as a whole and a decrease in the degree of mitral
insufficiency in both groups was confirmed with a high
degree of confidence (p <0.001). Considering the significant
difference in the thickness of the interventricular septum
between the groups, we analyzed the correlation of mitral
insufficiency degree with the thickness of the
interventricular septum and revealed a moderate correlation
r = 0.45 with reliability p <0.05.

4. Discussion

The presence of hemodynamically significant mitral
insufficiency (M) is one of the problems in patients with
HOCMP. The development of MI is associated with a
number of factors, the main of which is SAM - syndrome
(accelerated movement of blood through the narrowed
LVOT creates a low pressure zone, resulting in a turbulent
flow that picks up the anterior cusp of mitral valve (MV) in
the LVOT, which further intensifies the obstruction). An
important factor in the development of M1 is the anomaly of
the chordopapillary apparatus of MV and papillary muscle
(PM) hypertrophy. MV deficiency may also be associated
with fibrotic changes of the anterior cusp due to prolonged
mitral-septal contact at SAM syndrome. Concomitant mitral
valve intervention is required in 11-20% of cases in patients
undergoing myectomy [12]. In patients with evident
lengthening of the anterior mitral valve and / or mitral
regurgitation from moderate to severe degree, septal
myectomy can be combined with one of several additional
procedures, including replacement of the mitral valve, partial
excision and mobilization of papillary muscles, plication of
the anterior cusp and lengthening with a patch from the
pericardium treated with glutaraldehyde, which strengthens
the middle part of the anterior cusp of mitral valve [6-7,9-10].
At an elongated anterior cusp of mitral valve preference is
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given to plastic surgery instead of mitral valve replacement
[4]. Surgical mortality in myectomy with intervention on the
mitral valve is about 3-4% [8,10-11]. There have been a
number of studies in which myectomy is performed without
concomitant interventions on the mitral valve with a good
result recently.

5. Conclusions

Trans-aortic myectomy gives good immediate results, and
the gradient of systolic pressure in the left ventricular
outflow tract and the degree of mitral regurgitation
statistically significantly reduced, despite the absence of
interventions on the mitral valve.
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