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Important Notices

Notices & Disclaimers:

GUIDELINES SOLELY FORCOHERE’S USE IN PERFORMINGMEDICAL NECESSITY REVIEWSAND
ARE NOT INTENDED TO INFORMORALTER CLINICAL DECISIONMAKINGOF END USERS.

Cohere Health, Inc. ("Cohere") has published these clinical guidelines to determine the
medical necessity of services (the "Guidelines") for informational purposes only and solely
for use by Cohere's authorized "End Users." These Guidelines (and any attachments or
linked third party content) are not intended to be a substitute for medical advice, diagnosis,
or treatment directed by an appropriately licensed healthcare professional. These
Guidelines are not in any way intended to support clinical decision-making of any kind; their
sole purpose and intended use are to summarize certain criteria Cohere may use when
reviewing the medical necessity of any service requests submitted to Cohere by End Users.
Always seek the advice of a qualified healthcare professional regarding any medical
questions, treatment decisions, or other clinical guidance. The Guidelines, including any
attachments or linked content, are subject to change at any time without notice.
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Care Path Overview

Care Path Clinical Discussion
Respiratory difficulty is a common problem in the outpatient primary care
setting. Respiratory difficulty may be referred to as shortness of breath or
dyspnea. Shortness of breath is most commonly caused by respiratory and
cardiac disorders. Other causes may be upper airway obstruction, metabolic
acidosis, an anxiety disorder, or a neuromuscular condition.1

The initial goal of assessment is to determine the severity of the dyspnea and
assess the need for oxygenation. If the patient is unstable, they should be
transferred to the emergency department. In a stable patient, management
depends on the underlying etiology of the dyspnea.1 The physician must
determine if the shortness of breath originates from the heart, lungs, or
elsewhere.

Pertinent history findings include cough, sore throat, chest pain, edema,
orthopnea, tobacco use, and occupational exposures. The physical
examination should focus on vital signs and the heart, lungs, neck, and lower
extremities. Diagnostic evaluation should include pulse oximetry, complete
blood count, ECG, and chest x-ray.

The severity of dyspnea and rate of worsening are important determinants of
the urgency and location of diagnostic testing. Additional testing may be
indicated, especially when the history, physical examination, and initial testing
do not provide a diagnosis. Such tests should be directed by the physician's
suspicion of an underlying cause and may include a transthoracic
echocardiogram, cardiac stress testing, cardiac MRI, pulmonary function
testing, high-resolution non-contrast CT scan of the chest, and a
ventilation-perfusion scan. If these non-invasive tests do not clarify the
diagnosis, it may be appropriate to do more invasive testing, such as
bronchoscopy, lung biopsy, or cardiac or pulmonary catheterization.
Cardiopulmonary exercise testing may help in assessing dyspnea when it is
disproportionately worse than the severity of a patient's underlying cardiac or
pulmonary disease.2

After the underlying cause of dyspnea has been identified, the goals are to
initiate appropriate treatment and to improve subjective and measurable
symptoms of dyspnea. For patients who use tobacco, cessation should be
encouraged.2
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The information contained herein gives a general overview of the pathway of
this specific diagnosis, beginning with the initial presentation, recommended
assessments, and treatment options as supported by the medical literature
and existing guidelines. It should be noted that the care of patients can be
complex. The information below is meant to support clinical decision-making
in adult patients. It is not necessarily applicable to every case, as the entire
clinical picture (including comorbidities, history, etc.) should be considered.
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Key Information
➢ A patient with shortness of breath may present to the office of the

primary care physician or specialist. They may also present in the
emergency department.

➢ A patient’s presentation may be acute or chronic (present for more
than one month.)3

➢ Shortness of breath is most commonly caused by cardiovascular and
pulmonary problems.

➢ Initial diagnostic evaluation should include pulse oximetry, complete
blood count, ECG, and chest x-ray unless the diagnosis is clear.

➢ The American College of Cardiology and the American Heart
Association recommend echocardiography (or alternative imaging)
when there is suspicion of valvular, myocardial, or pericardial disease.3,4

➢ Cardiovascular stress testing with or without imaging may clarify the
likelihood of coronary ischemia.

Definitions
● Chronic obstructive pulmonary disease (COPD): A common

pulmonary condition characterized by persistent respiratory symptoms
and airflow limitation from airway or alveolar abnormalities.1,2 It affects
more than 5 percent of the population and is associated with high
morbidity and mortality.3,5 It is the fourth-ranked cause of death in the
United States, killing more than 120,000 individuals each year.6 COPD is
usually caused by tobacco use or noxious substance inhalation.

● COPD subtypes:
○ Chronic Bronchitis: A chronic productive cough for three months

in each of two successive years in a patient in whom other
causes of chronic cough (i.e., bronchiectasis) were excluded.7

○ Emphysema: A condition describing some of the structural
changes associated with COPD (e.g., abnormal and permanent
enlargement of the airspaces distal to the terminal bronchioles
and destruction of the airspace walls, without obvious fibrosis.8

○ Asthma: A chronic inflammatory disorder of the airways
associated with hyperactive airway responsiveness. It leads to
recurrent episodes of wheezing, breathlessness, chest tightness,
and coughing. These episodes are usually associated with
widespread, often reversible airflow obstruction within the lung.9

● Pretest Probability (of CAD): Pretest probability of CAD is the likelihood
that the patient has CAD, calculated before the test result is known.
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These guidelines reference the 2019 European Society of Cardiology
(ESC) Guidelines for the diagnosis and management of chronic
coronary syndromes model to calculate the pretest probability based
on age, sex, and type of chest pain.10

● CAD: coronary artery disease
● PAL: prior authorization list
● ACC: American College of Cardiology
● AHA: American Heart Association
● Canadian Cardiovascular Society grading of Angina Pectoris:

○ Grade I: Ordinary physical activity does not cause angina, such
as walking and climbing stairs. Angina with strenuous or rapid or
prolonged exertion at work or recreation.

○ Grade II: Slight limitation of ordinary activity. Angina with walking
or climbing stairs rapidly, walking uphill, walking or stair climbing
after meals, or in cold, or inwind, or under emotional stress, or only
during the few hours after awakening. Angina with alking more
than two blocks on the level and climbing more than one flight of
ordinary stairs at a normal pace and in normal conditions.

○ Grade III: Marked limitation of ordinary physical activity. Angina
withalking one or two blocks on the level and climbing one flight
of stairs in normal conditions and at a normal pace.

○ Grade IV: Inability to carry on any physical activity without
discomfort, anginal syndrome may be present at rest.
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What is a “Cohere Care Path”?
These Care Paths organize the services typically considered most clinically optimal and likely to be 
automatically approved. These service recommendations also include the suggested sequencing and 
quantity or frequency determined clinically appropriate and medically necessary for the management 
of most patient care scenarios in this Care Path’s diagnostic cohort. 

Shortness of Breath

PA = Service may require prior authorization 
★ = Denotes preferred service 
AND  = Services completed concurrently
OR     = Services generally mutually exclusive

= Non-surgical management prior authorization group of 
services
= Surgical management prior authorization group of services
= Subsequent service
= Management path moves to a different management path

Key

Non-Invasive 
Testing

Non-Surgical 
Management

Surgical or 
Interventional 
Management

Workup and 
Symptom 
Monitoring

Labs

Electrocardiogram (ECG)*

Exercise Treadmill Test (ETT)*

Chest X-Ray

Computed Tomography Angiography (CTA), Cardiac PA

Transthoracic Echocardiogram (TTE)PA

Cardiac Positron Emission Tomography (PET) PA

Magnetic Resonance Imaging (MRI), Cardiac PA

Myocardial Perfusion Imaging Single Photon Emission 
Computed Tomography (MPI-SPECT) PA

Stress EchocardiogramPA

Medication

Lifestyle Changes

Tobacco Cessation

Cardiac CatheterizationPA

Percutaneous Coronary Intervention (PCI)/Angioplasty/
Stent PA

Non-Surgical 
Management

Surgical or 
Interventional 
Management

Non-Surgical M
anagem

ent



Care Path Diagnostic Criteria

Disease Classification
Shortness of breath

ICD-10 Codes Associated with Classification

ICD-10 Code Code Description/Definition

R06.00 Dyspnea, unspecified

R06.01 Orthopnea

R06.02 Shortness of breath

R06.03 Acute respiratory distress

R06.09 Other forms of dyspnea

R06.82 Tachypnea, not elsewhere classified

R06.89 Other abnormalities of breathing

R06.9 Unspecified abnormalities of breathing

F17.200 Nicotine dependence, unspecified, uncomplicated

F17.201 Nicotine dependence, unspecified, in remission

F17.209
Nicotine dependence, unspecified, with unspecified
nicotine-induced disorders

F17.210 Nicotine dependence, cigarettes, uncomplicated

F17.211 Nicotine dependence, cigarettes, in remission

F17.213 Nicotine dependence, cigarettes, with withdrawal

F17.219
Nicotine dependence, cigarettes, with unspecified
nicotine-induced disorders

F17.290
Nicotine dependence, other tobacco product,
uncomplicated

G47.30 Sleep apnea, unspecified

G47.33 Obstructive sleep apnea (adult) (pediatric)

I10 Essential Primary Hypertension

I26 Pulmonary embolism
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I26.0 Pulmonary embolism with acute cor pulmonale

I26.01 Septic pulmonary embolism with acute cor pulmonale

I26.02
Saddle embolus of pulmonary artery with acute cor
pulmonale

I26.09 Other pulmonary embolism with acute cor pulmonale

I26.9 Pulmonary embolism without acute cor pulmonale

I26.90 Septic pulmonary embolism without acute cor pulmonale

I26.92
Saddle embolus of pulmonary artery without acute cor
pulmonale

I26.93
Single subsegmental pulmonary embolism without acute
cor pulmonale

I26.94
Multiple subsegmental pulmonary emboli without acute
cor pulmonale

I26.99 Other pulmonary embolism without acute cor pulmonale

I27.20 Pulmonary hypertension, unspecified

I27.21 Secondary pulmonary arterial hypertension

J43.9 Emphysema, unspecified

J44.9 Chronic obstructive pulmonary disease, unspecified

J80 Acute respiratory distress syndrome

J81.0 Acute pulmonary edema

J81.1 Chronic pulmonary edema

J90 Pleural effusion, not elsewhere classified

J96.00
Acute respiratory failure, unspecified whether with hypoxia
or hypercapnia

J96.01 Acute respiratory failure with hypoxia

J96.02 Acute respiratory failure with hypercapnia

J96.10
Chronic respiratory failure, unspecified whether with
hypoxia or hypercapnia

J96.11 Chronic respiratory failure with hypoxia

J96.12 Chronic respiratory failure with hypercapnia

J96.20 Acute and chronic respiratory failure, unspecified whether
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with hypoxia or hypercapnia

J96.21 Acute and chronic respiratory failure with hypoxia

J96.22 Acute and chronic respiratory failure with hypercapnia

J96.90
Respiratory failure, unspecified, unspecified whether with
hypoxia or hypercapnia

J96.91 Respiratory failure, unspecified with hypoxia

J96.92 Respiratory failure, unspecified with hypercapnia

J98.19 Other pulmonary collapse

J98.4 Other disorders of lung

R09.02 Hypoxemia

R09.2 Respiratory arrest

R23.0 Cyanosis

R60.9 Edema, unspecified

R91.8 Other nonspecific abnormal finding of lung field

T65.224A
Toxic effect of tobacco cigarettes, undetermined, initial
encounter

Z72.0 Tobacco use

Z82.49
Family history of ischemic heart disease and other
diseases of the circulatory system

Z87.891 Personal history of nicotine dependence

I27 Other pulmonary heart diseases

I27.0 Primary pulmonary hypertension

I27.1 Kyphoscoliotic heart disease

I27.2 Other secondary pulmonary hypertension

I27.20 Pulmonary hypertension, unspecified

I27.21 Secondary pulmonary arterial hypertension

I27.22 Pulmonary hypertension due to left heart disease

I27.23 Pulmonary hypertension due to lung diseases and hypoxia

I27.24 Chronic thromboembolic pulmonary hypertension

I27.29 Other secondary pulmonary hypertension
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I27.8 Other specified pulmonary heart diseases

I27.81 Cor pulmonale (chronic)

I27.82 Chronic pulmonary embolism

I27.89 Other specified pulmonary heart diseases

I27.9 Pulmonary heart disease, unspecified

I28 Other diseases of pulmonary vessels

I28.1 Aneurysm of pulmonary artery

I28.8 Other diseases of pulmonary vessels

I28.9 Disease of pulmonary vessels, unspecified

Presentation and Etiology

Causes and Risk Factors
Cardiovascular and respiratory disorders most commonly cause shortness of
breath. Other causes include upper airway obstruction, metabolic acidosis, a
psychogenic disorder, or a neuromuscular condition.1

Cardiovascular causes include congestive heart failure, coronary artery
disease (CAD), acute coronary syndrome, cardiomyopathy, valve dysfunction,
pericarditis, pericardial tamponade, valvular heart defect, pulmonary
hypertension, cardiac arrhythmia, or intracardiac shunting.8

Respiratory causes may include asthma, chronic obstructive pulmonary
disorder (COPD), pneumonia, pulmonary embolism, lung malignancy, pleural
effusion, restrictive lung disease, pneumothorax, or aspiration.8

Other illnesses, such as anemia, acute renal failure, metabolic acidosis,
thyrotoxicosis, cirrhosis of the liver, anaphylaxis, sepsis, angioedema, and
epiglottitis, may also cause dyspnea.8 Shortness of breath can also occur as a
somatic manifestation of psychiatric disorders, including anxiety disorders.7

Page 14 of 57 Shortness of Breath (v2.0)
© 2022 Cohere Health, Inc. All Rights Reserved.



Clinical Presentation and Typical History Findings
The history should ascertain whether there are any chronic underlying
cardiovascular or pulmonary problems. The physician should determine
onset, character, duration, severity, periodicity, associated symptoms,
progression of symptoms, aggravating and alleviating factors, and
occurrence at rest or exertion for the patient. Patients with heart failure may
describe air hunger or a suffocating sensation. An exacerbation of heart
failure is a sensation of shortness of breath with exertion. Patients with
asthma often describe a sensation of chest tightness. The sense of increased
breathing effort is a common feature of conditions characterized by
abnormal mechanical loads (e.g., COPD, interstitial lung disease) and
neuromuscular weakness.3

Severe respiratory distress continuing over one to two hours should prompt
evaluation for congestive heart failure or asthma. Sudden shortness of breath
at rest may suggest pulmonary embolism or pneumothorax.1 Vehicle airbag
trauma or other penetrating or nonpenetrating trauma can cause
pneumothorax. The physician should inquire about tobacco use, which
increases the risk of pulmonary and cardiovascular problems.

Coronary or pulmonary disease can cause chest pain associated with
dyspnea. Pericarditis, pulmonary embolism, pneumonia, pneumothorax, or
pleuritis can cause pleuritic chest pain. Orthopnea, paroxysmal nocturnal
dyspnea, and peripheral edema are prominent symptoms of congestive
heart failure. Patients with spontaneous pneumothorax almost always
experience chest pain, and dyspnea is the second most common symptom.
Anginal chest pain accompanied by shortness of breath may signify ischemic
heart disease associated with left ventricular dysfunction. Paroxysmal
nocturnal dyspnea or pulmonary edemamay be the only clinical
presentation in ten percent of patients with myocardial infarction.1

A cough may indicate asthma, chronic obstructive pulmonary disease
(COPD), chronic bronchitis, pneumonia, or pulmonary edema. A COPD
exacerbation may cause a cough combined with a change in the character
of sputum. Airway obstruction should be suspected in short of breath patients
with cough or increased sputum production, especially those with a smoking
history.1

A proper history includes other associated symptoms and recent events. A
severe sore throat could indicate epiglottitis. If the patient is experiencing
indigestion or dysphagia, this may indicate gastroesophageal reflux disease
or gastric secretion aspiration in the lungs. The presence of fever strongly
suggests an infectious etiology.8 A history of scuba diving may suggest
barotrauma.1 Immobility, prolonged travel, or malignancy may suggest
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thromboembolic disease and pulmonary embolism. Patients with intermittent
symptoms may be experiencing episodes of reflux and aspiration or recurrent
pulmonary emboli.

Typical Physical Exam Findings
The physical exam begins with a rapid assessment of the ABCs (airway,
breathing, and circulation). Once the physician determines the patient is
stable, they should perform a complete physical exam, including:

● Heart and lungs.
● Nasopharynx, oropharynx, and neck.
● Abdomen.
● Lower extremities.
● Vital signs, such as:

○ Heart rate.
○ Respiratory rate.
○ Blood pressure.
○ Temperature.
○ Oxygen saturation.

● Assessment of:
○ Respiratory effort.
○ Use of accessory muscles.
○ Ability to speak.

Engorgement of the neck veins or jugular vein distension (JVD) suggests cor
pulmonale (right-sided heart failure.) This heart failure results from severe
COPD or asthma, congestive heart failure, cardiac tamponade, obstructive
sleep apnea, or pulmonary embolism (PE). Pulsus paradoxus - an
exaggerated fall in a patient’s blood pressure during inspiration - may exist in
COPD, asthma, or cardiac tamponade.

Examination of the thorax may reveal an increased anteroposterior diameter
suggesting COPD or spine deformities such as kyphosis or scoliosis that can
cause pulmonary restriction. Percussion of the lungs helps determine the
presence or absence of consolidation and effusion. Hyperresonance on
percussion indicates possible pneumothorax or severe bullous emphysema.
Auscultation of the lungs provides information regarding the character and
symmetry of breath sounds such as rales, rhonchi, dullness, or wheezing.
Absent breath sounds suggest a mass or pleural effusion. Wheezing suggests
obstructive lung diseases such as asthma or COPD but may be associated
with pulmonary edema or pulmonary embolism. Pulmonary edema, CHF, and
pneumonia may present with rales on auscultation.8

A cardiovascular exammay reveal the presence of dysrhythmia, cardiac
murmurs, or abnormal cardiac gallops. A rapid or irregular pulse may signify
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dysrhythmia. An irregular pulse is often a sign of atrial fibrillation. An S3 gallop
indicates elevated cardiac filling pressures as seen in left ventricular systolic
dysfunction and congestive heart failure. An S4 gallop may suggest left
ventricular diastolic dysfunction and is common in hypertension, aortic
stenosis, and hypertrophic cardiomyopathy, although it can often occur in
young, healthy patients. A loud P2 indicates pulmonary hypertension. Cardiac
murmurs may indicate valvular dysfunction. Pericarditis may present with a
characteristic cardiac friction rub on auscultation. Diminished heart sounds
may indicate cardiac tamponade.8

Physicians should assess the lower extremities for a pulse, capillary refill time,
edema, and hair growth pattern to rule out lack of peripheral perfusion.7 Lower
extremity edema is associated with CHF, and unilateral lower extremity
edema suggests deep venous thrombosis that can lead to pulmonary
embolism. Digital clubbing is present in some forms of lung disease (e.g.,
malignancy, severe COPD). Cyanosis of the extremities indicates hypoxia.8

On abdominal examination, ascites, hepatomegaly, and positive
hepatojugular reflux may suggest CHF diagnosis.

Typical Diagnostic Findings

Laboratory testing may include a complete blood count, thyroid function
testing, brain natriuretic peptide (if heart failure is suspected), cardiac
enzymes, d-dimer assay (fibrin degradation), and a basic chemistry panel.
These tests can help identify anemia, secondary erythrocytosis due to COPD,
thyroid disease, congestive heart failure, MI, pulmonary embolism, and
abnormal metabolic or renal states.2 Levels may be abnormal due to anemia,
pulmonary disease, chronic kidney disease, or an increase with age.2
Negative test results can help exclude pulmonary embolism, CHF, or CAD (in
patients with a low pretest probability) as a cause of dyspnea.2

ECG can identify arrhythmias and conduction abnormalities, with atrial
fibrillation being the most common cause of dyspnea in such cases. The ECG
may also support the diagnosis of conditions such as left ventricular
hypertrophy, pericardial effusion, or ischemic heart disease.2

A chest radiograph is often helpful in evaluating patients with dyspnea.
Characteristic findings typically occur in patients with congestive heart
failure, pneumonia, and pulmonary fibrosis. The chest radiograph may also
be abnormal in patients with COPD, but significant abnormalities on the chest
film are often seen only in patients with advanced COPD.3

The American College of Cardiology and the American Heart Association
recommend echocardiography (or alternative imaging) when heart failure is
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suspected.4 Echocardiography can assess the presence of valvular,
myocardial, and pericardial disease. Cardiovascular stress testing with or
without imaging may clarify the likelihood of coronary ischemia.
Catheterization is required to confirm the diagnosis of pulmonary arterial
hypertension, assess the severity of the hemodynamic impairment, and test
the pulmonary circulation's vasoreactivity.

Pulmonary function tests help detect obstructive and restrictive diseases of
the lung and chest wall.3 Diagnostic bronchoscopy and biopsy may clarify
infectious or interstitial lung diseases (e.g., fibrosis, sarcoidosis, malignancy).
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Care Path Services &Medical Necessity
Criteria

Non-Invasive Testing

Service: Coronary Computed Tomography Angiogram (CCTA)

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests:Clinical reason and judgment

according to college and clinical practice guidelines and usage of the
ACR Appropriateness Criteria.

● RecommendedClinical Approach: According to many members of the
American College of Cardiology, coronary computed tomography
angiography (CCTA) is the test of choice in most symptomatic patients
with chest pain or ischemic equivalent without known coronary artery
disease (CAD).11

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ CCTA is considered appropriate if ANY of the following is TRUE 11-17:

◆ Shortness of breath (SOB) is believed to represent CAD with
intermediate to high pretest probability.18

◆ History of CAD with symptoms and ANY of the following:
● The patient is on optimal guideline-directed medical

therapy (GDMT)
● There is documented intolerance to GDMT.18

◆ The patient has SOB and ANY of the following:
● A previously unclear or inconclusive stress test result (e.g.,

MPI-SPECT, stress echo).
● An uninterpretable ECG or inability to exercise.

◆ The patient has uncharacterized SOB and known or suspected
Congenital Heart Disease.

◆ There is a new onset of heart failure with an undetermined
etiology.
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Non-Indications
➔ CCTAmay not be considered appropriate if ANY of the following is

TRUE19:
◆ The patient has non-rate controlled atrial fibrillation.
◆ The patient has contrast dye hypersensitivity.
◆ In pregnant patients.
◆ The patient has impaired renal function because angiographic

contrast is utilized for the study.
◆ The patient uses metformin.
◆ Normal coronary angiogram or CCTA within the last two years

and no stenosis or plaque.
◆ Normal stress test (given adequate stress) within the last year.

Site of Service Criteria
Outpatient or Inpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

75574 Computed tomographic angiography (CTA) of coronary
arteries and bypass grafts, with contrast material and
3-dimensional (3D) image postprocessing
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Service: Fractional Flow Reserve (CT-FFR)

General Guidelines
● Units, Frequency, & Duration: Single instance, must be ordered in

conjunction with Coronary CTA imaging.
● Criteria for Subsequent Requests: For pre-intervention surveillance of

coronary artery lesions or new clinical indications.
● RecommendedClinical Approach: Following a positive CCTA,

non-invasive fractional flow reserve (FFR) may be medically necessary
to guide decisions about invasive coronary angiography in patients
with intermediate or high-risk coronary anatomy on imaging.18,20 CT-FFR
is not recommended in patients with complex congenital heart disease.

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ FFR is considered appropriate if ANY of the following is TRUE21:

◆ For functional evaluation of coronary CTA lesions which are
40-90% stenosed in a proximal to a middle coronary segment on
CCTA.18

◆ For evaluating multivessel disease and identifying culprit lesions
causing symptoms.

◆ For evaluating the physiologic severity of multiple lesions in a
single vessel

***FFR can only be requested with a coronary CTA, or after a recently
performed coronary CTA

Non-Indications
➔ FFR is NOT appropriate if ANY of the following conditions is TRUE22:

◆ The original CCTA was of suboptimal quality.
◆ The patient is not a candidate for revascularization.
◆ The patient is post coronary artery bypass surgery.
◆ The patient has a metal intracoronary stent in the vessel to be

studied.
◆ Coronary anatomy that is low risk (less than 40% stenosis).
◆ The patient has complex congenital heart disease.

Site of Service Criteria
Outpatient.
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Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

0501T

non-invasive estimated coronary fractional flow reserve
(FFR) derived from coronary computed tomography
angiography data using computation fluid dynamics
physiologic simulation software analysis of functional data
to assess the severity of coronary artery disease.

0502T

non-invasive estimated coronary fractional flow reserve
(FFR) derived from coronary computed tomography
angiography data using computation fluid dynamics
physiologic simulation software analysis of functional data
to assess the severity of coronary artery disease; data
preparation and transmission

0503T

non-invasive estimated coronary fractional flow reserve
(FFR) derived from coronary computed tomography
angiography data using computation fluid dynamics
physiologic simulation software analysis of functional data
to assess the severity of coronary artery disease; analysis of
fluid dynamics and simulated maximal coronary
hyperemia, and generation of estimated FFR model

0504T

Non-invasive estimated coronary fractional flow reserve
(FFR) derived from coronary computed tomography
angiography data using computation fluid dynamics
physiologic simulation software analysis of functional data
to assess the severity of coronary artery disease;
anatomical data review in comparison with estimated FFR
model to reconcile discordant data, interpretation and
report
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Service: Magnetic Resonance Imaging (MRI), Cardiac

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests:Considerations of additional phase,

dynamic sequences, positioning of the patient, and use of markers at
the discretion of the protocoling radiologist.

● RecommendedClinical Approach:Cardiac magnetic resonance
imaging (MRI) has a limited role in the evaluation of patients with
shortness of breath. Cardiac MRI can be useful in evaluating
cardiomyopathies such as hypertrophic cardiomyopathy,
arrhythmogenic RV dysplasia, sarcoidosis, amyloidosis, which may be
associated with ventricular tachyarrhythmias, heart block, and other
conduction abnormalities and risk of sudden cardiac death. Cardiac
MRI may play a role in the decision to implant a permanent pacemaker
or an implantable cardioverter-defibrillator (ICD).12-13,23-24

● Exclusions: Exclusions include contraindications of MRI (e.g., retained
metal, incompatible width to bore size, claustrophobia), incompatibility
with following directions (i.e., breath-hold), and renal insufficiency
(eGFR less than 30 mL/min per 1.73 m2) if gadolinium is requested.

Medical Necessity Criteria

Indications
➔ MRI is considered appropriate if ALL of the following are TRUE12-13,23-24:

◆ The patient had prior cardiac imaging testing and the results
were ANY of the following:

● Failed to characterize a cardiac basis for symptoms;
● Revealed abnormal findings better characterized by

cardiac MRI.
◆ The patient has ANY of the following:

● Objective evidence of cardiomyopathy.
● Ventricular tachyarrhythmias.
● Heart block.
● Congenital Heart Disease.
● An extrathoracic disease that may involve the heart (e.g.,

sarcoidosis, amyloidosis, cancer).
● Pulmonary Hypertension.
● Congestive Heart Failure.
● Suspected cardiac mass (e.g., thrombus, malignancy).
● A disease of the thoracic aorta.
● Myocarditis or pericarditis.
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● History of cardiac arrest and is being considered for
permanent pacemaker or ICD implantation.

Non-Indications
➔ MRImay not be considered appropriate if ANY of the following is

TRUE12-13,23-24:
◆ MRI is the initial imaging modality.
◆ Non-compatible implanted devices.
◆ Metallic intraocular foreign bodies.
◆ Potential for adverse reactions to contrast media.
◆ Severe claustrophobia.
◆ Renal insufficiency (eGFR less than 30 mL/min per 1.73 m2) and if

gadolinium contrast is requested, an MRI/MRA may not be
considered appropriate.

Site of Service Criteria
Outpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

71551 Magnetic resonance imaging (MRI) of chest with contrast

71552

Magnetic resonance imaging (MRI) of chest with contrast
material, including noncontrast images and image
postprocessing, for evaluation of hilar and mediastinal
lymphadenopathy

75557
Cardiac magnetic resonance imaging (MRI) without
contrast material, evaluation of morphology and function

75559

Cardiac magnetic resonance imaging (MRI) with stress
imaging, without contrast material, for evaluation of
morphology and function

75561

Cardiac magnetic resonance imaging (MRI) without
contrast material, followed by contrast material and further
sequences, for evaluation of morphology and function

75563

Cardiac magnetic resonance imaging (MRI) with stress
imaging, without contrast material, followed by contrast
material and further sequences, for evaluation of
morphology and function

S8042 Mri low field
C9762 Cardiac magnetic resonance imaging for morphology and
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function, quantification of segmental dysfunction; +strain

C9763
Cardiac magnetic resonance imaging for morphology and
function, quantification of segmental dysfunction; +stress
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Service: Myocardial Perfusion Imaging Single Photon Emission Computed
Tomography (MPI-SPECT)

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: This may be appropriate for

patients with symptoms of coronary artery disease (CAD) and an
intermediate or high pre-test probability of CAD. An exercise stress test
is recommended if the patient is able to exercise to a satisfactory
workload. If the patient is unable to exercise, a drug such as adenosine
will simulate exercise and may be an acceptable substitute. Resting
ECG abnormalities decrease the accuracy of using the ECG to show an
ischemic response, and in this situation, myocardial perfusion imaging
single-photon emission computed tomography (MPI-SPECT) or echo
imaging before and after exercise will help. Limitations of MPI-SPECT
include cost and radiation. In addition, interpretation of MPI-SPECT can
be affected by attenuation artifacts related to soft tissue overlying the
heart or extracardiac radioisotope (eg, liver or gastrointestinal uptake,
which may be adjacent to the heart).12-13,21

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ MPI-SPECT is considered appropriate if ANY of the following is TRUE:

◆ The patient has shortness of breath (SOB) and intermediate to
high pretest probability of CAD.18

◆ The patient has SOB and ANY of the following:
● ECG abnormalities that would obscure the diagnosis of

ischemia (e.g., Wolff-Parkinson-White pattern, LBBB, paced
ventricular rhythm, the patient takes digoxin).25-26

● Inability to exercise (i.e., breathing or physical limitations)
and no contraindication to vasodilators.

● Inability to achieve the target heart rate with a standard
stress test.

● Previous non-diagnostic non-invasive stress testing
needing further clarification by MPI-SPECT.
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Non-Indications
➔ MPI-SPECTmay not be considered appropriate if ANY of the following is

TRUE:
◆ Normal coronary angiogram or CCTA within the last two years

and no stenosis or plaque.
◆ Normal stress test (given adequate stress) within the last year.
◆ The patient has any unstable cardiac or pulmonary conditions.
◆ Vasodilators (i.e., adenosine, regadenoson, and dipyridamole) are

contraindicated in patients with hypotension, sinus node
dysfunction, high-degree atrioventricular (AV) block (in the
absence of back up pacemaker capability), and reactive airway
disease.

◆ The patient is pregnant.

Site of Service Criteria
Outpatient or Inpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

78451

Single-photon emission computed tomography (SPECT)
myocardial perfusion imaging study at rest or with stress
(exercise or pharmacologic).

78452

Multiple single-photon emission computed tomography
(SPECT) myocardial perfusion imaging studies at rest
and/or with stress (exercise or pharmacologic)

78453 Single planar myocardial perfusion imaging study at rest

78454
Multiple planar myocardial perfusion imaging studies with
stress

78469
Planar and single photon emission computed tomography
(SPECT) myocardial imaging

78481

Single planar cardiac blood pool imaging study by first
pass technique with exercise and pharmacological stress,
wall motion study plus ejection fraction, with quantification

78472
Planar cardiac blood pool imaging, gated equilibrium study
at rest

78473 Planar cardiac blood pool imaging, gated equilibrium
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studies at rest

Service: Stress Echocardiogram

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: Stress echocardiography is an

option for patients with symptoms of coronary artery disease (CAD)
and intermediate or high pretest probability of CAD.18 It can be
accomplished using either exercise or pharmacologic agents
(predominantly dobutamine) as the stress mechanism. This test results
in no radiation exposure and is typically lower cost than myocardial
perfusion imaging single-photon emission computed tomography
(MPI-SPECT). Other advantages of stress echo compared to MPI-SPECT
include shorter patient time commitment, additional information on
cardiac structures (valves, ascending aorta, pericardial space), and the
test is less technically demanding than MPI-SPECT. The diagnostic
accuracy of exercise and stress echocardiography is reduced in
patients with limited acoustic windows.21,25

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ Stress echo is considered appropriate if ANY of the following is TRUE:

◆ The patient has SOB and an intermediate or high pretest
probability of CAD.18

◆ The patient has SOB and ANY of the following:
● ECG abnormalities that would obscure the diagnosis of

ischemia (e.g., Wolff-Parkinson-White pattern, LBBB, paced
ventricular rhythm, the patient takes digoxin).26,4

● Inability to exercise (i.e., breathing or physical limitations)
and no contraindication to dobutamine.

● Inability to achieve the target heart rate with a standard
stress test.

◆ The patient had previous non-diagnostic non-invasive stress
testing needing further clarification by stress echo.
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Non-Indications
➔ Stress echo is not considered appropriate for patients with ANY of the

following:
◆ Patients who are clinically unstable or have an acute medical

problem including ANY of the following:
● Acute myocardial infarction within the last 48 hours.
● Acute pericarditis/myocarditis.
● Symptomatic, severe aortic stenosis.
● Uncontrolled or unstable arrhythmias.
● Acute aortic dissection.
● Unstable angina or heart failure.
● Acute pulmonary embolism or pulmonary infarction.12,27-31:

◆ The patient is unable to exercise sufficiently or tolerate
pharmacologic agent to simulate exercise.

◆ The patient has had another type of stress testing in the last 90
days (e.g., MPI-SPECT) with conclusive results.

➔ Stress echo may not be considered appropriate if ANY of the following
is TRUE 27-31:
◆ Moderate stenotic valvular heart disease.
◆ High-degree atrioventricular (AV) block.
◆ Severe hypertension (greater than 180/100 mm Hg).
◆ Significant electrolyte abnormalities.
◆ Tachycardic or bradyarrhythmic.
◆ Normal coronary angiogram or CCTA within the last two years

and no stenosis or plaque.
◆ Normal stress test (given adequate stress) within the last year.

Site of Service Criteria
Outpatient or Inpatient

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

93350

Real time transthoracic echocardiography with
2-dimensional (2D) image documentation during rest and
cardiovascular stress test using treadmill and/or
pharmacologically induced stress, with interpretation and
report

93351

Real time transthoracic echocardiography with
2-dimensional (2D) image documentation during rest and
cardiovascular stress test using treadmill, bicycle exercise
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and/or pharmacologically induced stress, with
interpretation and report, including performance of
continuous electrocardiographic monitoring, with physician
supervision

93352 administration of contrast with a stress echocardiogram

C8928 Tte w or w/o fol w/con,stres

C8930 Tte w or w/o contr, cont ECG
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Service: Cardiac Positron Emission Tomography (PET)

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: Positron emission tomography (PET)

is a minimally invasive diagnostic imaging procedure used to evaluate
metabolism in normal tissues and diseased tissues in conditions such
as cancer, ischemic heart disease, and some neurologic disorders. The
benefits of PET scans include greater accuracy for patients who cannot
adequately exercise and less radiation exposure than single-photon
emission computed tomography (SPECT). It is particularly beneficial in
obese patients and others prone to SPECT attenuation artifact, in
younger patients (men less than 40, women less than 50), and following
equivocal or non-diagnostic testing.27-32

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ Cardiac PET is considered appropriate if ALL of the following are TRUE:

◆ The patient has shortness of breath (SOB) and ANY of the
following:

● Intermediate or high pre-test probability of coronary artery
disease (CAD).33

● Any ECG abnormalities that would obscure the diagnosis of
ischemia (e.g., Wolff-Parkinson-White pattern, LBBB, paced
ventricular rhythm, the patient takes digoxin).4,26

◆ The patient hasANY of the following33:
● The patient is likely to experience attenuation artifact with

SPECT imaging due to factors such as morbid obesity, large
breasts, breast implants, pleural/pericardial effusion.32

● A previous inconclusive MPI-SPECT or stress echo.

Non-Indications
➔ Cardiac PETmay not be considered appropriate if ANY of the following

is TRUE33:
◆ The patient has an acute myocardial infarction or unstable

angina that has not been medically stabilized.
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◆ The patient has other acute pulmonary conditions (e.g.,
pneumonia, pulmonary embolism) that have not been medically
stabilized.

◆ The patient is pregnant.
◆ The patient has allergic reactions or intolerance to radiotracers.
◆ If being used to rule out ischemia, normal coronary angiogram or

CCTA with no stenosis or plaque within the last two years.
◆ Normal stress test (given adequate stress) within the last year

Site of Service Criteria
Outpatient or Inpatient

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

78429

Single positron emission tomography (PET) myocardial
imaging study for metabolic evaluation with concurrently
acquired computed tomography (CT) transmission scan

78430

Single positron emission tomography (PET) myocardial
perfusion imaging study with evaluation of ejection
fraction, at rest or stress (exercise or pharmacologic), with
concurrently acquired computed tomography (CT)
transmission scan

78431

Multiple positron emission tomography (PET) myocardial
perfusion imaging studies with evaluation of ejection
fraction, at rest and stress (exercise or pharmacologic),
with concurrently acquired computed tomography (CT)
transmission scan

78432

Positron emission tomography (PET) combined myocardial
perfusion imaging study and metabolic evaluation study
using dual radiotracer

78433

Positron emission tomography (PET) combined myocardial
perfusion imaging and metabolic evaluation study using
dual radiotracer, with concurrently acquired computed
tomography (CT) transmission scan

78459
Single positron emission tomography (PET) myocardial
imaging study for metabolic evaluation

78491 Single positron emission tomography (PET) myocardial
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perfusion imaging study with evaluation of ejection
fraction, at rest or stress (exercise or pharmacologic)

78492

Multiple positron emission tomography (PET) myocardial
perfusion imaging studies with evaluation of ejection
fraction, at rest and with stress (exercise or
pharmacologic).

G0235 Pet not otherwise specified

G0252 Pet imaging initial dx
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Service: Transthoracic Echocardiogram (TTE)

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests:

○ Single repeat TTEs are appropriate for:
■ Evaluating significant changes in signs/symptoms since the

patient’s last TTE.
■ Providing objective evidence of value for patients

undergoing medical treatment to improve LV function.
○ A repeat TTE is appropriate for patients at various intervals with a

history of:
■ Significant valve dysfunction or deformity (e.g., severe

stenosis, mitral valve prolapse) with the frequency of repeat
echocardiograms based on the type and severity of the
valve lesion, the known rate of progression of the specific
valve lesion, and the effect of the valve lesion on the
affected ventricle.34

■ Hypertrophic, ischemic, or idiopathic dilated
cardiomyopathy.12-13,23-24

■ Chronic pericardial effusions.12-13,23-24
■ Pulmonary hypertension.12-13,23-24

○ Repeat TTEs are NOT appropriate for clinically stable or
asymptomatic patients with mild valvular findings, stenosis, or
deformity.

● RecommendedClinical Approach: Transthoracic echocardiography
can be useful for patients with chest pain if pericardial effusion or
valvular or chamber abnormalities are suspected.1

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ TTE is considered appropriate if ANY of the following is TRUE 4,35:

◆ Patient with shortness of breath (SOB) with a known or suspected
cardiac origin, including but not limited to:

● Coronary Artery Disease (CAD).
● Cardiomyopathy.
● Valvular disease.
● Heart murmur.
● History of heart attack (myocardial infarction).
● Prior heart surgery.
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● Abnormal cardiac test results.
● Palpitations.
● TIA or stroke.
● Peripheral embolic event.
● Pericardial disease.
● Primary myocardial disease.
● Hypertensive heart disease.
● Other suspected cardiac origin.

Non-Indications
➔ TTE is not considered appropriate if ANY of the following is TRUE:

◆ Echocardiography has no contraindications. Echocardiography
may have limited benefit in patients at the extremes of adult
body weight because a thick chest wall (in markedly obese
patients) or overcrowded ribs (in severely underweight patients)
may limit ultrasound waves penetration.4,36

Site of Service Criteria
None.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

93306 Real time transthoracic echocardiography with
2-dimensional (2D) image documentation, M-mode
recording with spectral Doppler echocardiography, and
color flow Doppler echocardiography

93307 Complete real time transthoracic echocardiography with
2-dimensional (2D) image documentation without
spectral or color Doppler

93308 Follow-up real time transthoracic echocardiography with
2-dimensional (2D) image documentation

C8921 Tte w or w/o fol w/cont, com

C8922 Tte w or w/o fol w/cont, f/u

C8923 2d tte w or w/o fol w/con,co

C8924 2d tte w or w/o fol w/con,fu

C8929 Tte w or wo fol wcon,doppler
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Non-Surgical Management

Service: Cardiac Rehabilitation

General Guidelines
● Units, Frequency, & Duration: Cardiac rehabilitation is generally

appropriate for 36 sessions, 60 minutes each, typically over 12 - 18
weeks. Additional sessions can be requested.37

● Criteria for Subsequent Requests: Current guidelines do not support
the need for repeat cardiac rehabilitation in the absence of a new
cardiac event.

● RecommendedClinical Approach: Cardiac rehabilitation (CR) is an
evidence-based intervention that uses patient education, health
behavior modification, and exercise training to improve secondary
prevention outcomes and is recognized as an integral component of
care for patients with cardiovascular disease.37,38 Referral to CR is
recommended within 12 months after a myocardial infarction (MI),
percutaneous coronary intervention, or coronary artery bypass graft
surgery or in the setting of stable angina or symptomatic peripheral
arterial disease (i.e., intermittent claudication).37 Referral to CR is also
recommended after heart valve surgery or cardiac transplantation or in
the setting of chronic heart failure (NYHA Class I-III) with reduced or
preserved ejection fraction.37 The effects of cardiac rehabilitation on
mortality, cardiovascular events, hospitalizations, or health-related
quality of life are less certain in patients with atrial fibrillation, Adult
Congenital Heart Disease, and after permanent pacemaker/ICD
implantation, but are described as useful by various National and
International specialty societies.39-41

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ Cardiac Rehabilitation is considered appropriate if ANY of the following

are TRUE (within a one year period)40-42:
◆ Acute myocardial infarction
◆ Acute coronary artery syndrome
◆ Chronic stable angina
◆ Chronic congestive heart failure (NYHA Class I-III, including with LV

assist devices)
◆ After coronary artery bypass surgery
◆ After a percutaneous coronary intervention
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◆ After valvular surgery
◆ Cardiac transplantation
◆ Symptomatic peripheral arterial disease
◆ Atrial fibrillation
◆ Adult Congenital Heart Disease
◆ After permanent pacemaker/ICD implantation

Non-Indications
➔ Cardiac Rehabilitationmay not be considered appropriate if ANY of

the following are present42:
◆ Active unstable angina
◆ Decompensated cardiac failure
◆ Active dangerous or complex arrhythmias
◆ Dissecting aneurysm
◆ Myocarditis
◆ Acute pericarditis
◆ Severe obstruction of the left ventricular outflow tract
◆ Severe hypertension
◆ Exertional hypotension or syncope
◆ Severe orthopedic limitations
◆ Recent systemic or pulmonary embolus
◆ Severe or symptomatic aortic stenosis
◆ Previous cardiac rehabilitation in the absence of a new cardiac

event.

Site of Service Criteria
Outpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

S9472
Cardiac rehabilitation program, nonphysician provider, per
diem

93798 Physician or other qualified healthcare professional
services for outpatient cardiac rehabilitation; with
continuous ECG monitoring (per session)
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Surgical or Interventional Management

Service: Left Cardiac Catheterization

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: A left cardiac catheterization is

invasive with more risks than other tests. Cardiac catheterization is only
appropriate when there is an intermediate to high likelihood of coronary
artery disease (CAD). Unless the clinical situation is an emergency or
progressive, noninvasive testing such as cardiac CT angiography or
stress testing (with or without accompanying echo or isotope imaging)
should proceed a catheterization.18,43

● Exclusions: Non-emergent cardiac catheterization should be
performed at a facility that offers coronary intervention and has the
staffing and lab availability for a PCI if indicated. Unless there are
objective findings at the time of catheterization that make the
interventional decision such as a PCI uncertain, both procedures should
be performed simultaneously.18,43

●

Medical Necessity Criteria

Indications
➔ Left cardiac catheterization is considered appropriate if ANY of the

following is TRUE18,43:
◆ The patient has worsening Canadian Cardiovascular Society

class II or higher angina (or ischemic equivalent) and ANY one of
the following:

● The patient is on two or more antianginal medications.
● The physician can provide documentation on why the

patient is not on two or more antianginal medications (i.e.,
contraindications or adverse effects).

◆ Intermediate- or high-risk non-invasive findings and ANY of the
following:

● Worsening or limiting ischemic symptoms (e.g., chest pain,
chest tightness, chest burning, shoulder pain, left arm pain,
jaw pain, shortness of breath).

● Stable chest pain despite guideline-directed medical
treatment (GDMT).18

◆ The patient has shortness of breath and ANY of the following:
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○ A high pretest probability of CAD.
○ Patients with stable ischemic heart disease who

develop symptoms and signs of heart failure.
◆ Stable chest pain after a negative stress test AND with a high

clinical suspicion of coronary artery disease (CAD)
◆ Previous CABG surgery and ALL of the following:

● Stable chest pain
● Suspicion of myocardial ischemia
● Indeterminate or nondiagnostic stress test

◆ Stable chest pain and obstructive CAD and ANY of the following:
● Greater than or equal to 50% stenosis in the left main

coronary artery, defined by CCTA
● Obstructive CAD with fractional flow reserve (FFR) by CT less

than or equal to 0.80
● Severe stenosis (greater than or equal to 70%) in all 3 main

vessels
◆ Chest pain (or ischemic equivalent) and high pretest probability

of CAD
◆ High-risk ECG stress test, stress echo, or MPI SPECT results with or

without symptoms
◆ Suspected acute coronary syndrome (ACS) and ANY of the

following:
● Newly diagnosed left ventricular (LV) wall motion

abnormality
● Newly diagnosed resting myocardial perfusion defect

◆ Ventricular fibrillation or sustained ventricular tachycardia with or
without symptoms.

◆ Survived sudden cardiac death or potentially life-threatening
ventricular arrhythmia.

◆ Preoperative assessment before valvular surgery.
◆ Suspected cardiomyopathy (LV ejection fraction (LVEF) less than

40%) of unknown etiology with symptoms.
◆ The patient is being considered for or has received a heart

transplant.
◆ Patients with stable ischemic heart disease who develop

symptoms and signs of heart failure.
◆ Depressed LV function (ejection fraction less than 40%) and

moderate risk criteria on non-invasive testing with demonstrable
ischemia.

◆ Non-invasive evaluation suggests catheterization is needed for
preoperative assessment before a planned surgery.

Non-indications
➔ Left Cardiac catheterizationmay not be considered appropriate if ANY

of the following is TRUE18,43:
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◆ Acute or chronic kidney disease
◆ Coagulopathy
◆ Fever
◆ Systemic infection
◆ Uncontrolled arrhythmia
◆ Uncontrolled hypertension
◆ Decompensated heart failure
◆ Radiopaque contrast agent allergies in patients who have not

been appropriately premedicated
◆ Pregnancy
◆ Normal coronary angiogram or CCTA within the last two years

and with no stenosis or plaque (For certain left heart
catheterization scenarios)

◆ Normal stress test (given adequate stress) within the last year
(for certain left heart catheterization scenarios)

Site of Service Criteria
Outpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

93454

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation

93455

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
catheter placement in bypass graft, with intraprocedural
injections for bypass graft angiography

93458

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
left heart catheterization, with intraprocedural injection for
left ventriculography

93459

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision and interpretation, with
left heart catheterization, catheter placement in bypass
graft, with bypass graft angiography
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Service: Left and Right Cardiac Catheterization

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: A left and right cardiac

catheterization is invasive, with more risks than other tests. Thus, it
should be used to provide important information that may change the
treatment plan. The addition of a right cardiac catheterization to a left
cardiac catheterization is frequently needed for a hemodynamic
assessment when evaluating valvular heart disease, cardiomyopathies,
or pericardial disease.

● Exclusions: Non-emergent cardiac catheterization should be
performed at a facility that offers coronary intervention and has the
staffing and lab availability for a percutaneous coronary intervention
(PCI) if indicated. Unless there are objective findings at the time of
catheterization that makes intervention uncertain, intervention should
occur at the time of the catheterization.

Medical Necessity Criteria

Indications
➔ Left and Right cardiac catheterization is considered appropriate if ANY

of the following is TRUE18,43:
◆ Preoperative assessment before valvular surgery.
◆ Left ventricular dysfunction out of proportion to the severity of the

valvular disease.
◆ Pulmonary hypertension out of proportion to the severity of the

valvular disease.
◆ Suspected or clinical uncertainty between constrictive vs.

restrictive physiology.
◆ Suspected pericardial tamponade.
◆ Suspected cardiomyopathy (LV ejection fraction (LVEF) less than

40%) of unknown etiology with symptoms.
◆ The patient is being considered for or has received a heart

transplant.
◆ Patients with stable ischemic heart disease who develop

symptoms and signs of heart failure.
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◆ Depressed LV function (ejection fraction less than 450%) and
moderate risk criteria on noninvasive testing with demonstrable
ischemia.

Non-Indications
➔ Cardiac catheterizationmay not be considered appropriate if ANY of

the following is TRUE:
◆ Acute or chronic kidney disease
◆ Coagulopathy
◆ Fever
◆ Systemic infection
◆ Uncontrolled arrhythmia
◆ Uncontrolled hypertension
◆ Decompensated heart failure
◆ Radiopaque contrast agent allergies in patients who have not

been appropriately premedicated
◆ Pregnancy
◆ Normal coronary angiogram or CCTA within the last two years

and with no stenosis or plaque (For certain left heart
catheterization scenarios)

◆ Normal stress test (given adequate stress) within the last year
(for certain left heart catheterization scenarios)

Site of Service Criteria
Inpatient or outpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

93453
Combined right and left heart catheterization with
intraprocedural injection for left ventriculography

93456

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
right heart catheterization

93457

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
catheter placement in bypass graft, with intraprocedural
injection for bypass graft angiography and right heart
catheterization
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93460

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
right and left heart catheterization

93461

Catheter placement in coronary artery for coronary
angiography, with intraprocedural injection for coronary
angiography, imaging supervision, and interpretation, with
right and left heart catheterization, catheter placement in
bypass graft, with bypass graft angiography
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Service: Other Cardiac Catheterization

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach:Cardiac catheterization is invasive,

with more risks than other tests. Thus, it should be used to provide
important information that may change the treatment plan. In some
clinical situations, the performance of a right cardiac catheterization
(hemodynamics and cardiac output) or a left heart catheterization/left
ventricular angiogram alone may be needed.

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ Other Cardiac catheterization is considered appropriate if ANY of the

following is TRUE18,43:
◆ Right cardiac catheterization: ANY of the following are TRUE:

● Pulmonary hypertension
● Known or suspected intracardiac shunt with indeterminate

shunt anatomy or shunt fraction.
● The patient is being considered for or has received a heart

transplant.
● Indeterminate intravascular volume status

◆ Left heart catheterization/left ventricular angiogram: ANY of the
following are TRUE:

● Assessment of left ventricular systolic function
● Assessment of the degree of mitral regurgitation
● Assessment for a ventricular septal defect
● Hemodynamic assessment of the aortic valve
● Measurement of the left ventricular end-diastolic pressure

Non-Indications
➔ Other Cardiac catheterizationmay not be considered appropriate if

ANY of the following is TRUE:
◆ Acute or chronic kidney disease
◆ Coagulopathy
◆ Fever
◆ Systemic infection
◆ Uncontrolled arrhythmia
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◆ Uncontrolled hypertension
◆ Decompensated heart failure
◆ Radiopaque contrast agent allergies in patients who have not

been appropriately premedicated
◆ Pregnancy

Site of Service Criteria
Inpatient or outpatient.

Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

93451 Right heart catheterization

93452
Left heart catheterization with intraprocedural injection for left
ventriculography
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Service: Percutaneous Coronary Intervention (PCI)/Angioplasty/Stent

General Guidelines
● Units, Frequency, & Duration: None.
● Criteria for Subsequent Requests: None.
● RecommendedClinical Approach: Perform any percutaneous coronary

intervention (PCI) during a heart catheterization for symptomatic heart
disease, significant stenosis, or blockage that is refractory to optimal
medical therapy.

● Exclusions: None.

Medical Necessity Criteria

Indications
➔ PCI is considered appropriate if ANY of the following is TRUE 44-46:

◆ The patient has unstable angina or acute myocardial infarction.
◆ Refractory angina (or ischemic equivalent) and ALL of the

following:
● Symptoms despite medical therapy
● Significant coronary artery stenoses as shown by ANY of

the following:
○ Significant anatomic stenosis greater than or equal to

50% left main
○ Significant anatomic stenosis greater than or equal to

70% non–left main CAD
○ Significant physiological stenosis: fractional flow

reserve (FFR) less than or equal to 0.80
◆ Stable Ischemic Heart Disease (SIHD) and ALL of the following 44-46:

● Significant left main stenosis (greater than or equal to 50%)
● PCI is expected to provide equivalent revascularization to a

CABG
◆ Stable Ischemic Heart Disease (SIHD) and multivessel CAD.

Non-Indications
None.

Site of Service Criteria
Inpatient or outpatient.
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Procedure Codes (HCPCS/CPT)

HCPCSCode Code Description/Definition

92920
Percutaneous transluminal coronary angioplasty into
single major coronary artery

+92921
Percutaneous transluminal coronary angioplasty; each
additional branch of a major coronary artery

92924

Percutaneous transluminal coronary atherectomy, with
coronary angioplasty when performed; single major
coronary artery or branch

+92925

Percutaneous transluminal coronary atherectomy, with
coronary angioplasty when performed; each additional
branch of a major coronary artery

92928
Percutaneous transcatheter insertion of stent into single
major coronary artery

+92929

Percutaneous transcatheter placement of intracoronary
stent(s), with coronary angioplasty when performed; each
additional branch of a major coronary artery

92933

Percutaneous transluminal coronary atherectomy, with
intracoronary stent, with coronary angioplasty when
performed; single major coronary artery or branch

+92934

Percutaneous transluminal coronary atherectomy, with
intracoronary stent, with coronary angioplasty when
performed; each additional branch of a major coronary
artery

92937
Percutaneous transluminal revascularization of a single
coronary artery bypass graft with angioplasty

+92938

Percutaneous transluminal revascularization of or through
coronary artery bypass graft (internal mammary, free
arterial, venous), any combination of intracoronary stent,
atherectomy and angioplasty, including distal protection
when performed; each additional branch subtended by the
bypass graft

92941
Percutaneous transluminal revascularization of acute
total/subtotal occlusion during acute myocardial
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infarction, coronary artery or coronary artery bypass graft,
any combination of intracoronary stent, atherectomy and
angioplasty, including aspiration thrombectomy when
performed, single vessel

92943

Percutaneous transluminal revascularization of chronic
total occlusion of a single coronary artery branch with
atherectomy, angioplasty, and insertion of stent

+92944

Percutaneous transluminal revascularization of chronic
total occlusion, coronary artery, coronary artery branch, or
coronary artery bypass graft, any combination of
intracoronary stent, atherectomy and angioplasty; each
additional coronary artery, coronary artery branch, or
bypass graft

C9600 Perc drug-el cor stent sing

C9604 Perc d-e cor revasc t cabg s

C9607 Perc d-e cor revasc chro sin

33990
Insertion of percutaneous arterial ventricular assist device
by arterial access only

33991

Insertion of percutaneous arterial ventricular assist device
by arterial and venous access, with transseptal puncture,
with radiological supervision and interpretation
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Surgical Risk Factors
PatientMedical Risk Stratification

Patient Risk Score Patient Characteristic Min Range
Max
Range Guidance

1- Very Low Risk No known medical problems

2- Low Risk Hypertension
180/110
mm Hg

2- Low Risk Asthma

peak flow
>80% of
predicted or
personal best
value

2- Low Risk Prior history of alcohol abuse
Screen for liver disease and
malnutrition

2- Low Risk Prior history of tobacco use

3- Intermediate
Risk Asthma

peak flow
<80% of
predicted or
personal best
value

3- Intermediate
Risk Active alcohol abuse

3- Intermediate
Risk Age 65 75

3- Intermediate
Risk

History of treated, stable coronary
artery disease (CAD)

3- Intermediate
Risk Stable atrial fibrillation

3- Intermediate
Risk Diabetes mellitus HbA1C >7%

3- Intermediate
Risk Morbid obesity BMI 30 BMI 40

3- Intermediate
Risk Anemia

hemoglobin
<11 (females),
<12 (males) Workup to identify etiology

3- Intermediate
Risk HIV

CD4 <200
cells/mm3

Get clearance from HIV
specialist

3- Intermediate
Risk Rheumatologic disease

Preoperative consultation with
rheumatologist re: perioperative
medication management

3- Intermediate
Risk

Peripheral vascular disease or history
of peripheral vascular bypass

ankle-brachi
al pressure
index (ABPI)

Preoperative consultation with
vascular surgeon
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<0.9

3- Intermediate
Risk

History of venous thromboembolism
(VTE)

3- Intermediate
Risk

Well-controlled obstructive sleep
apnea

3- Intermediate
Risk Malnutrition

transferrin
<200 mg/dL
albumin <3.5
g/dL
prealbumin
<22.5 mg/dL
total
lymphocyte
count
<1200-1500
cell/mm3
BMI <18

Preoperative consultation with
nutritionist

3- Intermediate
Risk Active tobacco Use

Enroll patient in smoking
cessation program

3- Intermediate
Risk

Known allergy or hypersensitivity to
medication needed for procedure

4- High Risk
Advanced Renal Disease (Creatinine >
2)

4- High Risk Diabetes mellitus with complications HbA1c >8%

4- High Risk Age 76 85

4- High Risk
Oxygen dependent pulmonary
disease

4- High Risk Sickle cell anemia

4- High Risk Obesity BMI 40

4- High Risk
Cirrhosis, history of hepatic
decompensation or variceal bleeding

4- High Risk Impaired cognition; dementia

4- High Risk Compensated CHF

4- High Risk Cerebrovascular disease

4- High Risk
Uncontrolled or suspected obstructive
sleep apnea (OSA)

4- High Risk Opioid dependence

5- Very High Risk
Percutaneous Coronary Intervention
(PCI) within 1 month
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5- Very High Risk

Cardiovascular: unstable angina,
recent myocardial infarction (60
days), uncontrolled atrial fibrillation or
other high-grade abnormal rhythm,
severe valvular disease,
decompensated heart failure

5- Very High Risk Primary pulmonary hypertension
Preoperative consultation with
pulmonologist warranted

5- Very High Risk

Cirrhosis or severe liver disease,
history of hepatic decompensation or
variceal bleeding

5- Very High Risk
Severe frailty, dependence for ADLs, or
history of 3 or more falls in last 6 mos

5- Very High Risk Obesity BMI >50

5- Very High Risk Age >85

5- Very High Risk

History of VTE with CI to
anticoagulation, failure of
anticoagulation, cessation of
anticoagulation therapy secondary to
bleeding

Preoperative consultation with
hematologist or internist

5- Very High Risk Renal failure requiring dialysis

5- Very High Risk Immunosuppression

5- Very High Risk Chronic Pain
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