
Journal of Cardiology Cases 15 (2017) 167–169
Case Report

Normalization of biventricular strain post steroid treatment of effusive
constrictive pericarditis
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A B S T R A C T

Peak left ventricular strain measured by speckle tracking echocardiography has previously been shown to
normalize following pericardectomy in constrictive pericarditis, as indicated by an increase of the strain
ratio between the lateral wall and septum. Here we present a case of effusive constrictive pericarditis
treated with corticosteroids. Pre-treatment we observed reduced contractility of the lateral walls of both
ventricles as measured by peak strain, with sparing of overall septal function, but with hypercontractility
of the basal septal segment. Septal and lateral wall function normalized with corticosteroid treatment.
Our observations from this case prompts investigation into the value of lateral/septal wall strain ratios in
both ventricles for quantitatively monitoring the response of constrictive pericarditis to medical therapy.
<Learning objective: Change in peak strain ratios between the lateral and septal walls of both ventricles
may be a novel marker of response to medical therapy in effusive constrictive pericarditis.>
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Introduction

Measuring myocardial strain has emerged as a sensitive method
for quantitatively assessing subtle cardiac dysfunction in a number
of clinical contexts [1]. It has been demonstrated previously that
strain measurements of the left ventricle can be utilized to
diagnose constrictive pericarditis [2]. Here we describe a case,
which demonstrates the potential for strain measurements of both
ventricles to be utilized in quantifying the normalization of
ventricular function in response to medical therapy in effusive
constrictive pericarditis.

Case report

A 76-year-old man presented with dyspnoea at rest. The
dyspnoea had gradually worsened over the previous week. He had
a surgical aortic valve replacement (bioprosthetic) 15 days prior to
presentation. His past medical history includes: hypertension,
hyperthyroidism, moderate pulmonary hypertension, obstructive
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sleep apnoea, and chronic kidney disease. On examination mild
pitting oedema of the lower leg was present bilaterally, lung fields
were clear on auscultation, but chest X-ray was suggestive of
pulmonary congestion. Echocardiography was suggestive of
effusive constrictive pericarditis, showing a moderate pericardial
effusion, right atrial and ventricular compression, significant
respiratory variation of the mitral inflow velocities, an evident
septal bounce and reduced contractility of lateral walls with
sparing of septal function.

Treatment with prednisone 40 mg was commenced, non-
steroidal anti-inflammatories were contraindicated due to the
patient’s chronic kidney disease. The patient’s symptoms resolved
over two weeks, strain measurements were obtained from
echocardiograms before commencement of treatment and 14 days
later when the dyspnoea had resolved.

Prior to treatment the lateral walls of both the left and right
ventricles showed reduced contractility while septal function
appeared to be spared, with a loculated effusion posterior to the
right atrium. Fourteen days later, after significant improvement of
the effusive constrictive pericarditis, contractility of the lateral
walls increased, while contractility of the septum appeared
relatively unaltered and the effusion had resolved. This increase
in lateral wall contractility with concurrent sparing of septal
contractility was quantified by strain. From diagnosis to recovery,
peak strain decreased in all lateral wall segments for both
 reserved.
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Fig. 1.

Left ventricular and septal strain curves: (A) pre- and (C) post-treatment, with corresponding electrocardiographic (ECG) traces.
Red, basal inferoseptal; Cyan, mid inferoseptal; Yellow, apical septal; Purple, apical lateral; Orange, mid anterolateral; Green, basal anterolateral; Red dotted,
average.
Right ventricular strain curves (B) pre- and (D) post-treatment, with corresponding ECG traces.
Purple, apical lateral; Orange, mid lateral; Green, basal lateral; Red dotted, average.
Peak strains decreased (normalized) in all lateral wall segments (purple, orange, and green) for both ventricles after medical therapy (C, D).

Table 1
Peak segmental strain values and lateral wall/septal wall strain ratios measured in
the four chamber view, for the left and right ventricles pre- and post-treatment.

Pre-treatment Post-treatment

Peak segmental strain
Basal inferoseptal �0.14 �0.04
Mid inferoseptal �0.08 �0.15
Apical septal �0.10 �0.13
Mean septal �0.11 �0.11

Left lateral segments
Apical lateral 0 �0.21
Mid anterolateral 0.02 �0.06
Basal anterolateral �0.07 �0.11
Mean left Lateral �0.02 �0.13

Right lateral segments
Apical lateral �0.02 �0.12
Mid lateral �0.12 �0.25
Basal lateral �0.17 �0.29
Mean right lateral �0.10 �0.22

Lateral/septal strain ratios
LVLWS/SWS 0.2 1.2
RVLWS/SWS 0.9 2.0

LVLWS, left ventricular lateral wall strain; SWS, septal wall strain; RVLWS, right
ventricular lateral wall strain.

J.L. Walsh et al. / Journal of Cardiology Cases 15 (2017) 167–169168
ventricles (consistent with normalization). Mean septal strain
remained the same pre- and post-recovery. However, as indicated
by peak strain, the basal inferoseptal segment had pronounced
strain pre-treatment, returning to baseline on recovery (Table 1
and Fig. 1).

Discussion

One established marker of constrictive pericarditis is annulus
reversus. In normal individuals lateral mitral e’ velocity is generally
higher than septal e’ velocity, this relationship is usually reversed
in constrictive pericarditis [3]. Similarly, our strain observations
pre-recovery show particularly elevated contractility of the septal
segment adjacent to the mitral annulus (basal inferoseptal) and
decreased contractility of the lateral segments adjacent to both the
mitral and tricuspid annuli.

Previously, Kusunose et al. observed that the ratio between left
lateral and septal wall strain increased following pericardectomy
in constrictive pericarditis [2]. Further, they demonstrated lateral/
septal wall strain ratios to be more specific and sensitive diagnostic
markers of constrictive pericarditis than annular velocities
(annulus reversus) [2].
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Here we demonstrate this increase in lateral/septal wall strain
ratio in both ventricles following effective medical therapy of
effusive constrictive pericarditis (Table 1).

Our observations prompt investigation into the value of lateral/
septal wall strain ratios in both ventricles for quantitatively
monitoring the response of effusive constrictive pericarditis to
medical therapy, transitioning from a constrictive to a non-
constrictive picture. Contrariwise, strain ratios may have value in
observing a transition to constrictive pericarditis from non-
constrictive pericarditis. In a case where normalization of strain
is not seen despite medical therapy and resolution of any
pericardial effusion, this may suggest a fibrotic cause of the
pericardial constriction, leading to consideration of surgical
management.
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