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Commentary :

In their case series on outcomes of submitral aneurysm (SMA), Aggarwal et al. provide one of the largest
known characterizations and follow-up studies of this infrequently reported pathology1. We commend the
authors for offering this unique case series and believe it will generate further dialogue on the topic. The
series details the presentation, etiologies, and outcomes for ten patients presenting with SMA at a single
center. Chiefly, this series demonstrates the need for urgent surgical repair to improve mitral regurgitation
and overall prognosis.

Submitral aneurysms are an extremely rare pathology typically found in young patients1-3. While they were
originally described in Western and Southern African populations, SMAs have been identified in patients
across a variety of races and ethnicities4. In contrast to posterior left ventricular aneurysms, which often
occur due to ischemic etiology, submitral aneurysms are believed to be largely congenital in nature1,4–7.
The pathology likely stems from a weakening of the fibrous tissue of the posterior mitral annulus, which
creates an outpouching between the annulus and the left ventricular endocardium that restricts the posterior

1



P
os

te
d

on
A

u
th

or
ea

27
M

ay
20

22
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
65

36
52

97
.7

66
77

59
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. mitral leaflet6. Nayak et al. suggest the presence of a submitral curtain, a fibrous separation between the
fibrous annulus and the left ventricular musculature, further predisposes patients to developing SMA8. As a
consequence of dysfunctional posterior leaflet motion and coaptation, patients with SMA often present with
severe mitral regurgitation. Additionally, patients with aneurysms that compress the left circumflex artery
may present with symptoms resulting from coronary compression9.

Acquired submitral aneurysms have also been described; prior case reports have outlined SMAs secondary
to Takayasu’s arteritis, rheumatic heart disease, and cardiac ischemia6,10,11. While transmural infarction
typically causes apical aneurysm, ischemia-induced SMAs have been documented in prior literature and in
three patients in the authors’ series1,7. Infectious agents such as human immunodeficiency virus (HIV) and
tuberculosis have also been proposed as etiologies of SMA, as inflammation is suspected to contribute to the
pathogenesis and may exacerbate the congenital pathology of SMA. However, it is still uncertain whether
these infectious etiologies are causative or a coincidental reflection of the diseases endemic to the demographic
in which SMA is typically found4,12.

SMA are classified based on the extent of posterior annular involvement: Type I SMA have a single lo-
calized neck, Type II SMA have multiple necks, and Type III SMA involve the entirety of the poste-
rior fibrous annulus4. Clinically, the aneurysms are often asymptomatic and incidentally discovered on
echocardiography5. However, symptomatic patients often present with severe mitral regurgitation and re-
quire surgery. Moreover, coronary compression and risk of aneurysmal rupture prompt surgical management
in many cases9,13. This stands in clear contrast to the management of classical ventricular aneurysm, for
which surgery is not immediately indicated14. As evidenced by previous cases, SMA can rapidly progress
to cardiogenic shock without swift intervention6. Furthermore, failure to identify multiple aneurysmal necks
during surgery has been suggested as an impediment to surgical intervention4. The importance of surgical
intervention was emphasized in this series presented by Aggarwal et al., as two of the three patients who
refused surgery died within three months1.

The classical approach to SMA repair is extensively detailed in the literature dating back to 1963 by Drs.
Schrire and Barnard3. Typically performed via median sternotomy, SMA repair also has been reported
through left-sided thoracotomy15. During the operation, consideration must be given to the location of the
left circumflex artery, as aneurysmal location may overlap. Coronary angiography can be applied to visualize
both the location of the left circumflex and the direction of the aneurysmal growth15.

Two techniques have largely been described as the means to repairing an SMA: the intracardiac and extrac-
ardiac approaches. The intracardiac approach described by Dr. Antunes includes left atriotomy anterior
to the pulmonary veins and posterior to the vena cavae, similar to the approach of a classical open mitral
valve repair3. In the series reported by Dr. Antunes, the posterior leaflet was retracted and its free edge
was everted in order to reveal submitral dilatation. Subsequent incision 20-25 mm from the free edge of the
posterior leaflet was then performed to enable closure from inside the aneurysm. Traction sutures can be
placed at the aneurysmal neck to close the dilatation and reattach the posterior leaflet when necessary. Re-
pair can also be facilitated through the use of a Dacron patch and excess tissue excision16. The extracardiac
approach is performed by opening the epicardial side of the aneurysmal wall and exposing the aneurysm
anterior to the atrio-ventricular groove by retracting and twisting the heart counterclockwise4. However,
difficulties in exposing the mitral annulus have been noted with this approach.

With the poor prognosis demonstrated by this series (40% mortality at one-year follow-up), astute attention
to management is imperative. While the study’s sample is not of large power, it appears essential to address
surgical repair in patients with SMA; surgical intervention in this series demonstrated 100% survival one year
post-diagnosis. Moreover, the three patients who received mitral valve replacement experienced sustained
improvement of mitral regurgitation and were doing well in one-year follow-up. As such, this data suggests a
pattern of improvement following surgical intervention and reinforces a poor prognosis for SMA when surgery
is refused. However, the lack of long-term follow-up data on complications and outcomes for patients with
SMA exposes an existing gap in the literature.
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. While this series is one of the largest of its kind for follow-up explicitly involving SMA, we urge more in-
depth investigation of the risk factors, comorbidities, and outcomes of SMA. Additionally, the approach to
management and long-term follow-up of SMA is underreported, and the field would benefit from further
investigation in this realm. Creative approaches to gain insight into anatomic variability have been reported,
including the use of 3D printing to inform aneurysmal closure17. We anticipate less invasive approaches to
SMA repair have been attempted, including the use of robotics, however no such characterizations exist in
the literature. As technology progresses and allows for stronger visualization with less invasion, we expect
to see an increase in the use of minimally invasive techniques to provide superior results and less associated
postoperative adverse effects. With more extensive investigation into the long-term outcomes of various
approaches to management of SMA, we believe the prognosis of this rare presentation can be improved.

Abbreviations : SMA: submitral aneurysm; HIV: human immunodeficiency virus
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