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Functional mitral regurgitation causing severe dysphagia resolved with isolated aortic
valve replacement: an unusual case with few learning points
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Abstract
Dysphagia due to compression of esophagus by enlarged left atrium (LA) due to mitral valve pathology is known. However, a functional
mitral regurgitation (MR) as a consequence of aortic stenosis (AS) causing LA enlargement and dysphagia is rare and probably not
reported. We present a case in which dysphagia was caused by functional MR secondary to AS. Dysphagia resolved significantly after
isolated aortic valve replacement within postoperative hospitalization period and completely with improvement in diastolic function as
evidenced by follow up echocardiographic examinations. Intraoperative transesophageal echocardiography was also used without any
complication despite the patient having dysphagia after conducting preliminary endoscopic examination.
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Introduction
Left atrium of the heart lies in the midline and
enlargement occurs in the direction of least resistance i.e.
posteriorly and pushes the esophagus against vertebrae. This
can cause dysphagia. However, cardiovascular disease is
one of the least common cause of dysphagia.1 Left atrial
enlargement (LAE) is caused by rheumatic mitral stenosis,
mitral regurgitation (MR) and paravalvular leak in
prosthetic mitral valve.2 Functional MR causing dysphagia
is far more uncommon and probably not reported in
literature. We describe a case, in which LAE due to
functional MR secondary to aortic stenosis (AS) was the
cause of dysphagia. Isolated aortic valve replacement
(AVR) led to resolution of dysphagia, decrease in severity
of MR and LA chamber size during a six month follow up.
A written and informed consent has been obtained from the
patient to publish details of his treatment.
Case
A 55 year old male weighing 55 Kg and height of 1.6
m presented with progressively increasing dyspnea on
exertion (New York Heart Association class III) and pitting
edema for the last one year. On further workup he was
diagnosed to have severe aortic stenosis with left ventricular
dysfunction. He was advised to undergo aortic valve
replacement. He was administered torsemide 10 mg OD,
Carvedilol 3.125 mg OD to alleviate his congestive signs
and symptoms. During admission to the hospital for valve
replacement surgery, he skipped his torsemide tablets and
developed dysphagia to solids and cough on swallowing
liquids.
On examination, he had regular but feeble pulse of
74/min, blood pressure of 87/74 mmHg. Due to his poor
hemodynamic condition, sudden onset of dysphagia, he was
shifted to intensive care. There was normal vesicular breath

sounds on auscultation. Transthoracic echocardiography
(TTE) re-established previous diagnosis of calcific aortic
valve with severe AS (valve area 0.58 cm2), high normal left
ventricular size (diastolic: systolic diameter: 52/48 mm),
mild aortic regurgitation (AR), moderate to severe mitral
regurgitation (MR), moderate tricuspid regurgitation (TR).
It also revealed diastolic dysfunction, raised left ventricular
end diastolic pressure (LVEDP) (Table 1), bi-atrial
enlargement, severe right ventricular (RV) systolic
dysfunction, pulmonary artery hypertension and a left
ventricular ejection fraction (EF) of 20%.
Contrast computed tomography (CT) of the thorax
showed calcified aortic valve and LA abutting the
oesophagus (Fig. 1a). No abnormal growth was seen in or
around the esophagus. On barium swallow, smooth extrinsic
indentation was noted on the lower anterior esophageal wall,
that lead to a thin rat tail flow appearance of barium through
the rest of the oesophagus to the stomach (Fig. 1b). Upper
gastrointestinal (GI) endoscopy revealed a bulge in the
lumen of the anterior wall of the lower esophagus with
smooth mucosa with no growth or stricture. (Supposedly
due to LA lying anteriorly (Fig. 1c). Since he was
hemodynamically unstable, esophageal manometry was
postponed. Normal endoscopic contour of esophagus paved
the way for intraoperative use of TEE. Intraoperative TEE
was necessary to decide whether to intervene mitral valve or
not. Intraoperative TEE revealed moderate MR with large
LA volume (104 ml) (Fig. 1d) normal MV cusps and
anatomy, vena contracta of 0.36 cm, mitral regurgitant area
to be 25% of LA area and preserved left ventricular
contractility (dP/dT = 1136 mmHg/sec) (Video 1). It was
decided to proceed with AVR only to cut short the ischemia
time and time spent on cardiopulmonary bypass. A St. Jude
size 23 mm mechanical valve prosthesis was secured at the
aortic valve position.
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In the OR, Patient was induced with etomidate 0.3
mg/kg. His pulmonary artery pressure at the time of
induction was 50/24(34) mmHg, PAWP of 22mmHg. Prior
endoscopy had paved the way for safe insertion of TEE
probe to assess whether mitral and tricuspid valves need to
be operated. Intraoperative TEE endorsed the transthoracic
echocardiography findings but mitral and tricuspid
regurgitation (PASP of 28mmHg) was found to be mild
with normal coaptation of mitral leaflet. The patient was
hemodynamically unstable in the immediate postoperative
period due to poor myocardial reserve and was shifted to the
intensive care unit on three Inotropes IV Milrinone 0.5
µgm/kg/hr, IV Adrenaline 0.1 µgm/kg/hr, IV Noradrenaline
0.1µgm/kg/ and an intraaortic balloon pump (IABP).
Postoperatively his mean pulmonary artery pressure
(mPAP) decreased from 40 mmHg to 23 mmHg, cardiac
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index increased from 0.8 L/m2 to 1.5 L/m2 by day 2. The
patient was extubated on post-operative day 2; IABP was
removed on day 3. Surprisingly, he had no complaints of
dysphagia to solids or liquids after extubation.
At 3 month follow up, he acknowledged improvement
in functional state to NYHA I. TTE affirmed improved
LVEF to 40% and improvement of diastolic function from
restrictive pattern to pseudonormal filling [Table 1]. There
was a mild MR, normal RV function (Tricuspid Annular
Systolic Velocity- 10 cm/sec), mild TR. Though myocardial
function had improved, LVEDP remained on moderately
higher side, as shown by high E/e’ ratio (Table 1). The
amelioration in mitral regurgitation from moderate to mild,
improved diastolic function, decrease in left ventricular end
diastolic diameter from 52 to 42 mm was noted at six
months follow-up [Table 1].

Fig. 1 (a): Contrast CT showing compression of oesophagus against body of spine (White arrow); (b): Lateral
radiograph depicting rat tail appearance of barium meal swallow (Solid arrow); (c): Oesophagoscopy shows bulging
of left atrial wall into the oesophagus (Hollow arrow); (d): Transthoracic echocardiographic apical four chamber view
showing enlarged left atrium in preoperative evaluation
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Table 1: Echocardiographic parameters in perioperative and follow-up period
Parameters
Preoperative
Postoperative
At 3 months
At 6 months
LVEF (%)
20
28
42
47
AV gradient (mmHg)
Peak
56
13
13
13
Mean
41
7
7
7
LA (ml)
104
104
66
57
LVEDD (mm)
52
52
48
42
E (cm/sec)
122
122
63
55
A (cm/sec)
36
51
75
100
E/A ratio
3.4
3.0
0.85
0.55
E/e’ ratio
40
40
21
11
PASP (mmHg)
50
32
29
18
(LVEF- left ventricular ejection fraction; AV- aortic valve; LA- left atrium; ERO- effective regurgitant orifice area; E- early
diastolic flow across mitral valve; A- late diastolic flow across mitral valve; E/A ratio; E/e’ ratio- ratio of mitral peak velocity
of early filling to early diastolic mitral annular velocity, PASP- pulmonary artery systolic pressure, LVEDD---Left
Ventricular End Diastolic Diameter, LVEF Left Ventricular Ejection Fraction)
Discussion
In this case LAE was due to moderate to severe
functional secondary MR. Severe AS led to ventricular
dilatation and systolic dysfunction. Obstruction of aortic
outflow augmented the volume of MR across the dilated
MV annulus, the MR itself caused decreased preload, which
is vital for left ventricular stroke volume in patients with
aortic stenosis.3 This led to decreased cardiac output, LAE
and increased pulmonary venous hypertension. As evident
in this case which also had a high normal left ventricle end
diastolic diameter (52 mm), high pulmonary artery pressure
and low cardiac index (0.8 L/m2). The regurgitation in
functional MR results from failure of coaptation of the
mitral valve leaflets unlike the primary MR where
coexisting structural changes of the valve leads to
regurgitation.4
Dysphagia due to LAE was critically analyzed for the
first time by Tinney and Schmidt in 1943.1 LAE leads to
localized high pressure in the mid oesophagus and
pulsations correlate with QRS complexes of the
electrocardiogram.2 Indirect evidence of LAE causing
dysphagia includes chest x-ray demonstrating a double atrial
shadow, barium meal showing transient hold up, CT
angiography showing compression of esophagus against the
body of spine, and endoscopy showing bulge in the anterior
wall at mid esophagus level.5 These were all present in this
case. Manometric evidence of increased oesophageal
pressure has no clear relationship with oesophagographic
findings of dysphagia. However marked increase in
oesophageal pressure >11mmHg and absence of relaxation
in response to swallowing indicates evidence of
cardiovascular dysphagia.6 We could not measure
oesophageal pressure as patient was unable to tolerate
further procedures. Since there was no other cause for
dysphagia and it improved after AVR it could be assumed
that increased left atrial pressure due to functional MR
caused dysphagia in this patient. The mPAP pressure
decreased from 40 to 23 from preoperative to postoperative
state, which is also a surrogate of decreased LAP in type 2

pulmonary hypertension after therapeutic intervention.7 To
the best of our knowledge this is the first report of LAE
causing dysphagia due to secondary MR.
Concomitant MV repair or replacement with AVR is
recommended in severe secondary MR and also moderate
MR in patients undergoing other cardiac surgery (class of
recommendation II b, level of evidence C). 8,9 However the
guidelines also state the lack of strong evidence that MV
replacement or repair improves prognosis in secondary MR
despite the apparent prognostic significance of lower
effective regurgitant orifice area and right ventricular
volumes.10
Study suggest improvement in severe and moderate
functional MR in 82% of the patients undergoing AVR
without correction of functional MR.11 Even in cases of
thoracic endovascular AVR, most of the patients with high
grade MR demonstrated substantial improvement in MR
grade (47% in severe MR and 35% in moderate MR) at 1
year without correction.12 Proponents of isolated AVR have
justified the conservative approach towards mitral valve
citing onset of reverse remodeling after surgery which
reduces functional MR.11 Replacement of both aortic and
mitral valves significantly increases aortic cross clamp and
bypass time, surgical morbidity and mortality. Considering
the above facts and since intraoperative TEE demonstrated
normal cusps without structural disease of MV, moderate to
severe MR, and poor myocardial function, mitral valve
intervention was not done in an effort to minimize
morbidity.
The mechanism in improvement of MR following AVR
and hence dysphagia was multifactorial. Firstly improved
aortic valve performance with a decrease in afterload
reduces pathological retrograde blood flow into LA.
Secondly, the neurohormonal response caused by heart
failure state is reduced. Thirdly, restoration of proper
geometry of left ventricle contributes to improved function
of the mitral valve apparatus. Reverse remodeling sets in
early and is responsible for decrease in left ventricular end
diastolic volume, mitral annular diameter and mitral
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regurgitation,11,12 as was observed by a significant change in
diastolic function at six month follow-up.
Dysphagia is a relative contraindication to TEE.13
However, intraoperative TEE was important and played a
significant role in this case for decision-making. An upper
GI endoscopy (which is recommended in dysphagia),14
confirmed a smooth esophageal mucosa without evidence of
internal growth, obstruction or stricture which enabled an
uneventful TEE.
This case demonstrates few facts for us. Although rare,
severe dysphagia may be present in AS patient caused by
LAE due to functional MR. It reiterates a conservative
approach towards moderate to severe functional mitral
regurgitation in case of aortic valve disease with structurally
normal MV, and the value of pre-procedure upper GI
endoscopy in cases of relative contraindication to TEE.
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