Medical Policy

Myocardial Strain Imaging
Policy MP-066
Origination Date: 04/28/2021
Reviewed/Revised Date: 04/28/2021
Next Review Date: 04/28/2022
Current Effective Date: 06/29/2021
Disclaimer:
1.
2.

Policies are subject to change in accordance with State and Federal notice requirements.
Policies outline coverage determinations for U of U Health Plans Commercial, and Healthy U
(Medicaid) plans. Refer to the “Policy” section for more information.

Description:

Myocardial strain refers to the deformation (shortening, lengthening, or thickening) of the
myocardium through the cardiac cycle. Myocardial strain can be measured by tissue Doppler
imaging or, more recently, speckle-tracking echocardiography. Speckle-tracking
echocardiography uses imaging software to assess the movement of specific markers in the
myocardium that are detected in standard echocardiograms. It is proposed that a reduction in
myocardial strain may indicate sub-clinical impairment of the heart and can be used to inform
treatment before development of symptoms and irreversible myocardial dysfunction.

Policy Statement and Criteria
1. Commercial Plans
U of U Health Plans does NOT cover myocardial strain imaging/testing in individuals
who have exposure to medications or radiation that could result in cardiotoxicity as it is
considered investigational.
U of U Health Plans does NOT cover myocardial strain imaging/testing for any other
circumstance as it is considered investigational.

2. Medicaid Plans

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid
has no published coverage position and InterQual criteria are not available, the U of U
Health Plans Commercial criteria will apply. For the most up-to-date Medicaid policies
and coverage, please visit their website at:
http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code
Look-Up tool

3. Medicare Plans

Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a
coverage determination has not been adopted by CMS and InterQual criteria are not
available, the U of U Health Plans Commercial criteria will apply. For the most up-todate Medicare policies and coverage, please visit their search website at:
http://www.cms.gov/medicare-coverage-database/overview-and-quicksearch.aspx?from2=search1.asp& or the manual website

Clinical Rationale

No direct evidence of the clinical utility of MSI is currently available. The Strain Surveillance of
Chemotherapy for Improving Cardiovascular Outcomes (SUCCOUR) trial, currently in progress, will be
the first randomized controlled trial of MSI and will provide evidence to inform guidelines regarding the
place of MSI for surveillance for cardiotoxicity related to cancer chemotherapy. Preliminary descriptive
results on the first 86 patients have been published (Negishi, 2018). SUCCOUR is a randomized
controlled trial that will evaluate clinical outcomes for patients who are monitored by myocardial strain
imaging or conventional imaging. Patients with an abnormal test result will receive improved blood
pressure and glucose control. Protective therapy with ACE inhibitors and beta blockers will be titrated to
target dose. This will be the first trial to assess clinical outcomes based on myocardial strain imaging
compared to conventional imaging (limited to evaluation of ejection fraction and valve disease). The
SUCCOUR trial will provide evidence to inform guidelines regarding the place of global longitudinal strain
for surveillance for cardiotoxicity.
Using a modified Delphi approach, the panel rated indications as “appropriate”, “may be appropriate”,
and “not appropriate”. The specific studies that formed the basis of the ACC guidelines are not cited,
however, they note that they used ACC/American Heart Association clinical practice guidelines
whenever possible. Of 81 indications considered for strain rate imaging, the panel rated only 4 as
“appropriate”. Three of the four concerned evaluation (initial or follow-up) in patients prior to and
following exposure to potentially cardiotoxic agents. The other indication was follow-up testing to clarify
initial diagnostic testing for patients with suspected hypertrophic cardiomyopathy. The guidelines did
not separate out imaging with speckle tracking and tissue Doppler, and did not make recommendations
related to the comparative effectiveness of these imaging modalities. The panel rated 14 other
indications “may be appropriate”. According to the panel, interventions in this category should be
performed depending on individual clinical patient circumstances and patient and provider preferences,
including shared decision making (Hendel, 2018).
In 2017, Reichek notes that evaluation of echocardiographic speckle-tracking (ST) systolic strains and
cardiac magnetic resonance imaging (CMR) tagging strain rates have emerged as an important focus in
assessment of conditions that impair myocardial function. Development of focused clinical roles for
strain imaging has been very slow, despite the fact that methods for strain imaging have been available
for nearly 30 years. There have been recurrent concerns about the reliability of echocardiographic strain
values, as ST and CMR do not agree on absolute values of global strains. To fully understand the
potential of these tests, integration of physiological analysis with strain and strain rate evaluation is
needed. Strains, like all myocardial function indices, are variable over time, and their values at a given
point in time are determined by afterload and preload at the myocyte level and intrinsic loadindependent myocardial contractility and myocardial composition. Because such determination of
material properties in intact heart is not feasible at present, assessment of afterload and preload at the
myocardial level is limited and somewhat problematic. Finally, the determination of load-independent

contractility noninvasively is challenging. It may be feasible using the single-beat noninvasive ventricular
elastance approach, but this has not been explored and might not be adequate for strain applications. In
conclusion, strain imaging has a long way to go to realize its full potential.
In a 2021 systematic review McGregor assessed the literature on myocardial strain imaging for detection
of cardiotoxicity from chemotherapy in cancer patients. A total of 31 studies were identified. Of these,
only two reported hard clinical endpoints such as cardiac events and development of clinical heart
failure. No assessment of study quality or meta-analysis was reported. There was some overlap with the
2014 systematic review discussed below, but most studies were published more recently than that
systematic review’s search dates. The majority of included studies assessed patients with breast cancer,
while some included hematologic malignancies, and three included patients with sarcoma. Overall, the
review concluded that myocardial strain imaging has benefits, such as helping to overcome limitations
of LVEF assessment adding reliability to diagnosis and prognostication regarding subclinical
cardiotoxicity, but also limitations, such as variations in strain values based on loading conditions and
patient-related factors.
In 2020, Hayes provided a health technology assessment of myocardial strain imaging (MSI) using
speckle-tracking echocardiography for diagnosis and prognosis in patients who have dilated
cardiomyopathy (DCM). Patients enrolled in the reviewed studies were adults who had known or
suspected DCM with ischemic or idiopathic etiology. No studies evaluating the use of MSI in children
with DCM met inclusion criteria. The evidence base for this report comprises 13 prospective or
retrospective cohort studies and 4 prospective or retrospective case-control studies that evaluated
diagnostic or prognostic uses of MSI in patients with DCM. A study of 50 adverse cardiac events (ACE) in
87 DCM patients found that early diastolic strain rate (DSR) had the highest accuracy for prognosis of
ACE. Accuracy based on an area under the receiver-operating characteristic curve (AUC) was 0.91 for
early DSR, a statistically significant improvement in AUC versus the MSI parameters global longitudinal
strain (GLS) (0.79), mechanical dispersion (MD) (0.79), and systolic strain rate (0.69) and all other
echocardiographic parameters. No other studies reported measurement of DSR. One study found that
left ventricular torsion had 92% sensitivity and 73% specificity for prognosis of myocardial recovery but
none of the other studies reported measurement of this MSI parameter. A study in 130 DCM patients
that evaluated MSI for prognosis of response to cardiac resynchronization therapy (CRT) found that
radial intraventricular dyssynchrony and right atrial area (RAA) index had significant correlations with
response to CRT and that RAA index had 87% sensitivity and 95% specificity for prognosis of response.
In, conclusion, Hayes found that the available studies have not provided sufficient evidence to evaluate
diagnostic uses of MSI in DCM patients. Although some prognostic studies found that certain MSI
parameters had statistically significant correlations with health outcomes, results were inconsistent
across studies and the parameter that appeared most accurate for prognosis (early DSR) was only
measured in one study. Also, no studies of the clinical utility of MSI were identified to evaluate whether
the diagnostic and prognostic information obtained from MSI can be used to improve patient
management. Therefore, additional studies are needed to identify the optimal MSI parameters in DCM
patients and demonstrate that MSI provides meaningful improvements in health outcomes for patients.
In collaboration with 9 other professional organizations, including the American Association for Thoracic
Surgery (AATS), American Heart Association (AHA), American Society of Echocardiography (ASE),
American Society of Nuclear Cardiology (ASNC), Hearth Rhythm Society (HRS), Society for Cardiovascular
Angiography and Interventions (SCAI), Society of Cardiovascular Computed Tomography (SCCT), Society
for Cardiovascular Magnetic Resonance (SCMR), and the Society of Thoracic Surgeons (STS), the
American College of Cardiology (ACC) published appropriate use guidelines for multimodality cardiac
imaging in the assessment of cardiac structure and function in nonvalvular heart disease in 2019

(Doherty et. al.). These guidelines state that myocardial strain or strain rate imaging with speckle
echocardiography may be appropriate for the following indications related to cardiomyopathy:
• Initial screening evaluation of first-degree relative of patient with inherited cardiomyopathy.
• Initial evaluation of patients who have signs or symptoms of suspected acquired or inherited

cardiomyopathy.
• Comprehensive evaluation of undefined cardiomyopathy.
• Reevaluation of known cardiomyopathy with a change in clinical status or cardiac examination or
to guide therapy.
There were no indications for which myocardial strain or strain rate imaging were deemed as
appropriate in patients with cardiomyopathy. These recommendations do not provide an evidence basis
for clinical utility of this testing even in these circumstances.
A 2017 summary (Armenian et. al.) from the American Society of Clinical Oncology (ASCO) guideline on
Prevention and Monitoring of Cardiac Dysfunction in Survivors of Adult Cancers found that
measurement of strain has been demonstrated to have some diagnostic and prognostic use in patients
with cancer receiving cardiotoxic therapies but that there have been no studies demonstrating that early
intervention based on changes in strain alone can result in changes in risk and improved outcomes. The
ASCO also notes that screening for asymptomatic cardiac dysfunction using advanced imaging could lead
to added distress in cancer survivors.

Applicable Coding
CPT Codes
93356

Myocardial strain imaging using speckle tracking-derived assessment of
myocardial mechanics (List separately in addition to codes for echocardiography
imaging)

HCPCS Codes
No applicable codes
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Disclaimer:
This document is for informational purposes only and should not be relied on in the diagnosis and care of individual patients.
Medical and Coding/Reimbursement policies do not constitute medical advice, plan preauthorization, certification, an
explanation of benefits, or a contract. Members should consult with appropriate health care providers to obtain needed medical
advice, care, and treatment. Benefits and eligibility are determined before medical guidelines and payment guidelines are
applied. Benefits are determined by the member’s individual benefit plan that is in effect at the time services are rendered.
The codes for treatments and procedures applicable to this policy are included for informational purposes. Inclusion or exclusion
of a procedure, diagnosis or device code(s) does not constitute or imply member coverage or provider reimbursement policy.
Please refer to the member's contract benefits in effect at the time of service to determine coverage or non-coverage of these
services as it applies to an individual member.
U of U Health Plans makes no representations and accepts no liability with respect to the content of any external information
cited or relied upon in this policy. U of U Health Plans updates its Coverage Policies regularly, and reserves the right to amend
these policies and give notice in accordance with State and Federal requirements.
No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means,
electronic, mechanical, photocopying, or otherwise, without permission from U of U Health Plans.
”University of Utah Health Plans” and its accompanying logo, and its accompanying marks are protected and registered
trademarks of the provider of this Service and or University of Utah Health. Also, the content of this Service is proprietary and is
protected by copyright. You may access the copyrighted content of this Service only for purposes set forth in these Conditions of
Use.
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