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Abstract

BACKGROUND

Echocardiograms are an incredibly useful diagnostic tool due to their lack of
harmful radiation, the relative ease and speed with which they can be performed,
and their almost ubiquitous availability. Unfortunately, the advantages that
support the use of echocardiography can also lead to the overuse of this
technology. We sought to evaluate the physician perceived impact
echocardiography has on patient management.

AIM
To evaluate the physician perceived impact echocardiography has on patient
management.

METHODS

Surveys were distributed to the ordering physician for echocardiograms
performed at our institution over a 10-wk period. Only transthoracic
echocardiograms performed on the inpatient service were included. Surveys
were distributed to either the attending physician or the resident physician listed
on the echocardiogram order. The information requested in the survey focused
on the indication for the study and the perceived importance and effect of the
study. Observational statistical analysis was performed on all of the answers
from the collected surveys.

RESULTS
A total of 103 surveys were obtained and analyzed. The internal medicine (57%)
and cardiology (37%) specialties ordered the most echocardiograms. The most

June 26,2020 | Volume12 | Issue6 |


https://www.wjgnet.com
https://dx.doi.org/10.4330/wjc.v12.i6.262
http://orcid.org/0000-0003-0520-0717
http://orcid.org/0000-0002-1500-8131
http://orcid.org/0000-0003-2278-3627
http://orcid.org/0000-0001-9737-7266
http://orcid.org/0000-0003-2104-7230
mailto:amakaryu@numc.edu

open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See:
http:/ / creativecommons.org/ licen
ses/by-nc/4.0/

Manuscript source: Invited
manuscript

Received: January 30, 2020

Peer-review started: January 30,
2020

First decision: April 3, 2020
Revised: May 12, 2020
Accepted: May 14, 2020

Article in press: May 14, 2020
Published online: June 26, 2020

P-Reviewer: Bamoshmoosh M,
Gulel O, Spiliopoulos S
S-Editor: Dou Y

L-Editor: A

E-Editor: Qi LL

Raishidengs WJC | https://www.wjgnet.com 263

Khalili A et al. Utility of echocardiography

common reason for ordering an echocardiogram was to rule out a diagnosis
(38.2%). Only 27.5% of physicians reported that the echocardiogram significantly
affected patient care, with 18.6% reporting a moderate effect, and 30.4% reporting
a mild effect. A total of 19.6% of physicians stated that there was no effect on
patient management. Additionally, 43.1% of physicians reported that they made
changes in patient management due to no change having occurred in the disease,
11.8% reported that changes in management were based on the recommendation
of a specialist, and only 9.8% reported that further imaging was ordered due to
the results of the echocardiogram. The majority of physicians (67.6%) considered
an echocardiogram to be “somewhat essential” in the management of adult
inpatients, with only 15.7% considering it “essential”.

CONCLUSION

The majority of physicians surveyed report the echocardiogram had only a mild
effect on management with only 27.5% reporting a significant effect. However,
the majority of physicians (83.3%) perceived an echocardiogram to be somewhat
or entirely essential for management. Only 9.8% reported the echo led to further
imaging. These insights into ordering physician reasoning should help guide
better definition of the optimal and ideal use of echocardiography.

Key words: Echocardiogram; Utilization; Cardiology; Inpatient; Survey; Management
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Core tip: The echocardiogram is a useful tool used by cardiologists to manage patients.
However, its practicality and availability may result in the overuse of echocardiography
in situations where it is not warranted. Such overuse may result in exhaustion of
resources and reduced efficiency. Our survey of physicians who ordered an
echocardiogram sheds light on the true and perceived usefulness of the echocardiogram
in an inpatient setting. The results illustrate physicians’ perception of echocardiography
as somewhat or entirely essential for patient management, despite a proportion of
reported mild or no effect on patient management.
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INTRODUCTION

A transthoracic echocardiogram (TTE) is a commonly utilized imaging modality in
the inpatient setting. TTE is a useful and convenient tool to evaluate patients who
have or are at risk of having cardiovascular disease. The lack of harmful radiation, the
relative ease and speed with which they can be performed, and their almost
ubiquitous availability make TTE central to the diagnostic armamentarium in cardiac
patients. Unfortunately, the advantages that support the use of echocardiography can
also lead to its overuse. Appropriate use guidelines have been developed by medical
organizations to counteract this overuse, however, despite this, several studies have
shown evidence that echocardiograms continue to be over-utilized!~.

A nationwide study of hospitals in the United States found that the use of inpatient
echocardiography has been continually increasing at an average rate of 3% annually
for over a decade. It was also noted that the use of TTE has approximately doubled
between 1999 and 20087, The trend has continued with TTE use increasing between
5% and 8% annually and this has led to the creation of the appropriate use criteria
(AUCQ) for echocardiography in 2007, and their update in 2011 with subsequent
criteria for echocardiography now included under the umbrella of the Multimodality
Cardiac Imaging AUCP. The rapid increase of TTE utilization brings the question of
whether TTE is being overused or possibly being applied in inappropriate situations.
Multiple published reports have suggested that echocardiograms may be performed
with decreased clinical utility and may not have a clinical effect on the management of
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a patientl™™. We sought to evaluate the TTE-ordering physician’s perceived impact
echocardiography has on patient management.

MATERIALS AND METHODS

Data was collected by distributing surveys to physicians who ordered TTEs at our
institution during a 10-wk period. Surveys were distributed to the ordering physician
at our facility over a 2-month period. Surveys were distributed to either the attending
physician or the resident physician listed on the echocardiogram order. Only
echocardiograms ordered in an inpatient setting were included. Surveys were not
distributed to the physician if the echocardiogram had been ordered more than ten
days previously to assure recall of the patient circumstances by the ordering
physician. The physician's perception of the utility of TTE in standard clinical practice
was assessed by surveying physicians at all levels of training who ordered a TTE for
their hospitalized patients. The information requested in the survey is summarized
here and the full survey is shown in Figure 1: (1) Why the echocardiogram had been
ordered; (2) Who had ordered the imaging study and their level of training; (3) The
extent to which it affected the patient’s treatment; (4) The type of effect it had on the
patient’s treatment (e.g., treatment was altered or remained the same due to the
results of the echocardiogram); (5) How likely the ordering physician was to order an
echocardiogram in the future; and (6) What the ordering physician considered the
most important possible finding in an echocardiogram. Observational statistical
analysis was performed on all of the answers from the collected surveys.

RESULTS

A total of 103 surveys were obtained and analyzed. Surveys were distributed to
multiple hospital departments. The majority of the echocardiograms (57%) were
ordered by the internal medicine physicians, followed by cardiologists (37%) (Figure
2). The most common reason for a physician ordering an echocardiogram was to rule
out a diagnosis (38.2%) and to evaluate a known cardiac condition (22%) (Figure 3A).
However, 19.6% of physicians stated that there was actually no effect on patient
management (Figure 3B). Additionally, 30.4% of physicians reported a mild effect,
18.6% declared a moderate effect, and only 27.5% of physicians reported that the
echocardiogram significantly affected patient care. Almost half (43.1%) of physicians
reported that they altered their patient management due to no change having
occurred in the disease based on echo findings, 11.8% reported that changes in
management were based on the recommendation of a specialist, and only 9.8%
reported that further imaging was ordered due to the results of the echocardiogram.
The study also reveals that the majority of physicians (67.6%) considered an
echocardiogram to be “somewhat essential” in the management of adult inpatients,
with only 15.7% considering it “essential”, and 14.7% chose not to answer this
question.

DISCUSSION

In response to the dilemma of echocardiography overuse, the AUC for
echocardiography was developed in collaboration with The American College of
Cardiology Foundation and the American Society of Echocardiography. The initial
AUC for echocardiography!” rated indications as: “appropriate”, “inappropriate”, or
“uncertain”. The more recent statements include echocardiography evaluated under
the multimodality imaging criteria* and rank indications as “appropriate”, “may be
appropriate”, and “rarely appropriate”. Generally, inappropriate use for the
echocardiogram is rated in clinical cases where routine testing provided no change in
clinical status or did not change management. Appropriate use was identified in
clinical scenarios when the echocardiography result provided a change in clinical
management or when used for initial diagnosis when there is a change in clinical
statusl’l.

Studies evaluating the correlation between TTE use, AUC, and its clinical impact
have shown various findings. In a retrospective study conducted in an academic
medical center, 535 consecutive TTEs were reviewed. The study reported that
although 9 in 10 TTEs were appropriate by AUC, less than 1 in 3 TTEs actually
resulted in an active change in patient care, with nearly half resulting in the
continuation of the current clinical care plan!’l. Other studies™*! have shown similar
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Thank you so much for accepting to participate in our anonymous survey. We are interested in better understanding the impact
echocardiograms have on physician decisions.

Which department are you a part of?

(a) Internal medicine (e) PM&R
(b) Family medicine (f) Emergency medicine
(c) Surgery (g) Traditional rotating internship
(d) Ob/Gyn (h) Cardiology
What is your level of training?
(a) PGY1 (e) Fellow
(b) PGY2 (f) Attending 0-5 yr experience
(c) PGY3 (g) Attending 0-5 yr experience
(d) > PGY3 (h) Attending > 10 years experience

What is your initial purpose for ordering an echocardiogram on your patient? Please check all that apply.
(a) To evaluate a known cardiac condition
(b) To rule out a diagnosis
(c) To confirm a suspected diagnosis
(d) To assess an acute change in a patient's status
(e) The management of decision has been left up to the consultant and will follow as per consultant
How did this particular study aid in the medical management of your patient? Please check one.
(a) No effect on medical management (d) Significantly affected my management
(b) Mild effect on management (e) Request was made by consultant
(c) Moderately affected management
In what way did the results of the echocardiogram change management for your patient?
(a) No change in management
(b) Change in management showing normal or no change in disease
(c) Change was based on consultant's clinical judgement and sub-specialist
(d) Further imaging was ordered such as a nuclear stress test, exercise stress test, etc.
(e) The results has no effect on management since the results were inconclusive
After reviewing the results of the echocardiogram for this patient, what is the likelihood of you ordering this particular type of study again?

(a) Extremely likely, it is an essential test (c) Likely
(b) Very likely (d) Not likely
What is the most important finding that you look for in an echocardiogram?
(a) Ejection fraction (d) Right heart disease
(b) Valvular pathology (e) Diseases of the aorta

(c) Pericardial disease
In your opinion, how essential is an echocardiogram in the overall management of adult inpatient?
(a) Essential, it should be part of a routine admission
(b) Somewhat essential, may order it depending on patient presentation
(c) Not essential in evaluating my patients that are admitted
(d) Do not have an opinion

Thank you for your participation!

Figure 1 Survey distributed to ordering physicians. Ob/Gyn: Obstetrics and gynecology; PM&R: Physical medicine and rehabilitation; PGY: Postgraduate year.

results and this leads to the revelation that while AUC may be useful to guide the
choice to pursue a TTE, physician perception of the possibility of the presence of
indications supported by the AUC may not necessarily correlate to the change in
management expected and therefore still lead to overutilization of TTE due to the
various reasons that make TTE so easy to order.

This realization is supported by our study showing that the majority of physicians
surveyed stated that the echocardiogram only had a mild effect on management.
However, the majority of physicians perceived an echocardiogram to be somewhat or
entirely essential to the management of adult inpatients. Echocardiography is a useful
test which easily provides a plethora of useful data about the cardiac patient in the
inpatient setting as assessed by the ordering physicians. Perhaps instead of trying to
limit TTE use, more efforts should allow for the implementation of bedside point of
care echocardiography which can be more easily learned and implemented and be
performed in a more time and cost-efficient manner.

While the majority of physicians perceived that the TTE resulted in a change in
patient management in some way, 19.6% of survey results reported no effect on
patient management. This finding highlights the importance of increased
optimization of proper echocardiography use. Improvement of the appropriate use of
clinical resources will offer increased high-quality healthcare and better utilization of
hospital resources for patients who appropriately need the test.

Similar findings have been supported by other studies. In the study by
Matulevicius et al''’, out of their 535 consecutive TTEs, 31.8% resulted in an active
change in care; 46.9% a continuation of current care; and 21.3% no change in care. By
2011 AUC, 91.8% of TTEs were appropriate; 4.3% inappropriate; and 3.9% uncertain.
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Specialty of ordering physician (%)

= Internal medicine
= Cardiology
= Surgery
OB/GYN
= Family medicine

= Emergency medicine

Figure 2 Specialty of ordering physician. OB/GYN: Obstetrics and gynecology.

Although 9 in 10 TTEs were appropriate by 2011 AUC, fewer than 1 in 3 TTEs
resulted in an active change in care, nearly half resulted in a continuation of current
care, and slightly more than 1 in 5 resulted in no change in care. The low rate of active
change in care (31.8%) among TTEs mostly classified as appropriate (91.8%) highlights
the need for a better method to optimize TTE utilization to use limited healthcare
resources efficiently while providing high-quality carel'.

The present study is limited by the relatively small number of patients and its
population of a single hospital rather than a multi-facility population with a larger
sample size. There are also the given limitations of the survey study type which may
include factors such as dishonesty, skipped questions, difficult questions and lack of
conscientious answers.

While the AUC may reduce inappropriate studies, it still may result in unnecessary
studies since 19.6% of cases did not change management. With the increased aging of
our population and the rising cost of healthcare, improper utilization of resources
must be identified and addressed. Systems of review, assessment, and action to
change based on review, can limit inappropriate and unnecessary TTE performance.
The employment of structured referral systems for TTE and an easily accessible and
comprehensive checklist of appropriate indications as well as the focus by medical
societies and the bodies responsible for regulating training programs for physicians of
different medical specialties, will likely improve appropriate use of echocardiograms.
While this improvement will expectedly improve efficiency and allow for correct
employment of the use of echocardiography, our study shows that the actual versus
the perceived usefulness of the echocardiogram in an inpatient setting usually does
not correlate. Our results highlight the discrepancy of physicians’ perception of
echocardiography as somewhat or entirely essential for patient management, despite
a proportion of reported mild or no effect on patient management. Because of this
mismatch, it may therefore be better to allow for the implementation of bedside point
of care echocardiography which can more easily be learned and implemented and be
performed in a better time and cost-efficient manner while still providing essential
patient information.
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A B
Initial indication for ordering an echocardiogram To what extent did the results affect management?
45 35
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Figure 3 Indication for ordering an echocardiogram and range of effect of the results on management. A: Indication for ordering an echocardiogram; B: Range

of effect of the results on management.

ARTICLE HIGHLIGHTS

Research background

The transthoracic echocardiogram (TTE) is a cardiovascular imaging tool that is used by doctors
and hospitals to evaluate patients in various settings. The TTE is an incredibly useful tool due to
the ability to examine the heart non-invasively, as well as the efficiency and lack of risk. Due to
its usefulness and ease, it has been known to be overused. This has been recognized by the
appropriate use criteria (AUC) and therefore guidelines have been created to limit its overuse.
However, it has been perceived that the echocardiogram is still being overused in many settings
despite the guidelines.

Research motivation

The topic of this study is to evaluate the perceived impact the TTE has on inpatient management.
The overuse of this tool is an example of inappropriate usage of healthcare resources and can
lead to improper patient care. Improving utilization of this tool will optimize patient care.

Research objectives
The objective of this study is to better understand the perceived impact that the TTE has on
patient management that leads to its continued overuse.

Research methods

This observational study was conducted by distribution of surveys to physicians at an academic
institution. The survey was completed by physicians of multiple hospital departments, who
ordered a TTE within a 10 wk period in the inpatient setting. The survey requested information
on the perceived importance and impact the TTE had on clinical management.

Research results

The most common reason for a physician ordering a TTE was to rule out a diagnosis and to
evaluate a known cardiac condition. A total of 19.6% of physicians stated that there was no effect
on patient management, 30.4% of physicians reported a mild effect, 18.6% declared a moderate
effect, and only 27.5% of physicians reported that the echocardiogram significantly affected
patient care. Almost half of physicians reported that they altered their patient management due
to no change having occurred in the disease based on TTE findings, 11.8% reported that changes
in management were based on the recommendation of a specialist, and only 9.8% reported that
further imaging was ordered due to the results of the echocardiogram. The majority of
physicians considered an echocardiogram to be “somewhat essential” in the management of
adult inpatients, with only 15.7% considering it “essential”, and 14.7% chose not to answer this
question.

Research conclusions

This study reveals that there are a substantial number of physicians who order TTE without
proper use despite the AUC guidelines. Many physicians stated in our study that the TTE had
only a mild or no effect on patient management but is still perceived to be somewhat or entirely
essential to patient care. While the AUC guidelines expectedly did limit an amount of
inappropriate use of the TTE, this study better illustrates the actual utility of the TTE after the
criteria is implemented. This lack of correlation calls for a new process of TTE utilization review
of patient management for inpatient care.

Research perspectives
This study revealed the importance of increased optimization of proper echocardiography use.
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Future research should explore bedside point of care echocardiography which can be performed

more

efficiently while still providing proper patient management.
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