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Category III Current Procedural Terminology (CPT®)
codes
Chiropractic Care (CPG 278)
Deep Brain and Motor Cortex and Responsive
Cortical Stimulation
Electrodiagnostic Testing (EMG/NCV)
Occupational Therapy (CPG 155)
Physical Therapy (CPG 135)

INSTRUCTIONS FOR USE
The following Coverage Policy applies to health benefit plans administered by Cigna Companies. Certain Cigna Companies and/or lines of
business only provide utilization review services to clients and do not make coverage determinations. References to standard benefit plan
language and coverage determinations do not apply to those clients. Coverage Policies are intended to provide guidance in interpreting
certain standard benefit plans administered by Cigna Companies. Please note, the terms of a customer’s particular benefit plan document
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular
situation. Each coverage request should be reviewed on its own merits. Medical directors are expected to exercise clinical judgment and
have discretion in making individual coverage determinations. Coverage Policies relate exclusively to the administration of health benefit
plans. Coverage Policies are not recommendations for treatment and should never be used as treatment guidelines. In certain markets,
delegated vendor guidelines may be used to support medical necessity and other coverage determinations.

Overview
This Coverage Policy addresses multiple services and procedures.

Coverage Policy
Currently, the evidence does not support any definitive benefit for one type of oxygen delivery system
over another. As the operational costs of liquid oxygen systems may be significantly higher than other
oxygen systems (e.g., portable or stationary oxygen concentrators), coverage of liquid oxygen systems
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may depend on the applicable health benefit plan definition of medical necessity. Where that definition
limits coverage to the most cost-effective equivalent treatment, the use of liquid oxygen system is not
considered medically necessary. In addition when another type of oxygen system (e.g., concentrators) is
available in network, a network adequacy exception for liquid oxygen will not be made.

Cardiovascular
Implanted wireless pulmonary artery pressure sensor for long-term hemodynamic monitoring (e.g.,
CardioMEMS HF System) (CPT Codes 33289, 93264 and HCPCS Codes C2624)
Implanted wireless pulmonary artery pressure sensor for long-term hemodynamic monitoring (e.g.,
CardioMEMS HF System) is considered medically necessary when ALL the following criteria are met:
•
•
•
•

New York Heart Association (NYHA) Class III heart failure for at least three months
individual has been hospitalized for heart failure in the previous year
individual is adherent to guideline-driven medical therapy
if the individual has body mass index >35 kg/m2, then chest circumference <65 inches measured at
the axillary level

Endocrinology
Radiofrequency Ablation (RFA) Thyroid Nodules (CPT code 60699)
Radiofrequency ablation (RFA) is considered medically necessary for treatment of ANY of the
following:
• differentiated thyroid cancer (i.e., papillary, follicular, and Hürthle cell)
• medullary thyroid cancer
RFA is considered experimental, investigational and unproven for the treatment of benign thyroid
nodules.

Gastroenterology
Transanal Endoscopic Microsurgery (TEMS) Approach for Excision of Rectal Tumor (CPT Code
0184T)
Transanal endoscopic microsurgery (TEMS) is considered as medically necessary for EITHER of the
following indications:
•
•

Benign adenoma
T1N0 rectal cancer when ALL of the following criteria are met:







tumor has a diameter of < 3cm
tumor is located within 8 cm of the anal verge
tumor is well to moderately differentiated
tumor is limited to < 30% of the rectal circumference
lesion is adequately identified in the rectum
no signs of systemic or metastatic disease

TEMS for any other indication is considered experimental, investigational and unproven.
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Oncology
Tumor Treatment Fields (TTF) Therapy (HCPCS Codes A4555, E0766, 64999)
TTF therapy (i.e., Optune™) is considered medically necessary for an individual 22 years of age or
older with presence of histologically-confirmed glioblastoma multiforme (GBM) when EITHER of the
following criteria are met:
•
•

with confirmed recurrence after receiving chemotherapy and the device is being used as a
monotherapy
for adjuvant therapy with temozolomide

TTF (i.e., Optune™) for any other indication is considered experimental, investigational or unproven.
The use of treatment planning software (i.e., NovoTAL) (CPT code 64999) for use with tumor treatment
fields for any indication, is considered experimental, investigational or unproven.

Ophthalmology
Insertion of Ocular Telescope Prosthesis Including Crystalline Lens (CPT Code 0308T, HCPCS Code
C1840)
Intraocular telescope (Implantable Miniature Telescope [IMT]) is considered medically necessary for
an individual 65 years of age or older when ALL of the following criteria are met:
•
•
•
•
•
•
•

with stable severe to profound vision impairment (best corrected distance visual acuity 20/160 to
20/800) caused by bilateral central scotomas associated with end-stage age-related macular
degeneration (AMD)
has retinal findings of geographic atrophy or disciform scar with foveal involvement, as determined by
fluorescein angiography
has evidence of visually significant cataract (≥ grade 2)
agrees to undergo pre-surgery training and assessment (two to four visits) with low vision specialists
(e.g., optometrist or occupational therapist) in the use of an external telescope
achieve at least a 5-letter improvement on the Early Treatment Diabetic Retinopathy Study (ETDRS)
chart with an external telescope on the eye scheduled for surgery
have adequate peripheral vision in the eye not scheduled for surgery
agree to participate in postoperative visual training with a low vision specialist

Other
Frequency of Physical, Occupational, and Chiropractic Services
Under many benefit plans, coverage for physical therapy, occupational therapy and chiropractic care
programs provided in the outpatient setting is subject to the terms, conditions and limitations of the
applicable benefit plan’s Short-Term Rehabilitative Therapy benefit and schedule of copayments.
In addition, coverage for physical therapy, occupational therapy and chiropractic care varies across
plans. Refer to the customer’s benefit plan document for coverage details.
The following services are each considered not medically necessary when the treatment visit extends
beyond 4 timed unit services, per date of service, per provider, (equivalent to one hour):
•

Physical therapy*
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•
•

Occupational therapy*
Chiropractic care*

*Note: Please reference the following Medical Coverage Policies for additional conditions of
coverage: Physical Therapy (CPG 135), Occupational Therapy (CPG 155) or Chiropractic Care
(CPG 278).

Otolaryngology
Tympanostomy (requiring insertion of ventilating tube), using an automated tube delivery system,
iontophoresis local anesthesia (CPT® 0583T)
Tympanostomy tube insertion using the Tula® System (CPT® 0583T) is considered medically
necessary for an individual six months of age or older when ANY of the following criteria are met:
•
•
•
•

chronic (at least three months) otitis media with effusion (OME) in the ear considered for tube insertion,
AND documented hearing difficulties
chronic unilateral or bilateral OME AND symptoms that are likely attributable, all or in part, to OME that
include, but are not limited to, ear pain, ear fullness, balance (vestibular) problems, poor school
performance, behavioral problems, or reduced quality of life
recurrent acute otitis media (AOM) AND unilateral or bilateral middle ear effusion (MEE) at the time of
assessment for tube candidacy
children at risk for developmental delays or disorders* AND unilateral or bilateral OME that is likely to
persist as reflected by a type B (flat) tympanogram or a documented effusion for three months or longer
*Sensory, physical, cognitive, or behavioral factors that place children with otitis media with effusion at
increased risk for developmental difficulties (delay or disorder) may include:
• Permanent hearing loss independent of otitis media with effusion
• Suspected or confirmed speech and language delay or disorder
• Autism spectrum disorder
• Syndromes (e.g., Down) or craniofacial disorders that include cognitive, speech, or language delays
• Blindness or uncorrectable visual impairment
• Cleft palate, with or without associated syndrome
• Developmental delay
• Intellectual disability, learning disorder, or attention-deficit/ hyperactivity disorder

EXPERIMENTAL, INVESTIGATIONAL OR UNPROVEN SERVICES
Each of the following services for any indication is considered experimental, investigational or
unproven:
CPT®*
Codes
34717

Description
Endovascular repair of iliac artery at the time of
aorto-iliac artery endograft placement by
deployment of an iliac branched endograft
including pre-procedure sizing and device
selection, all ipsilateral selective iliac artery
catheterization(s), all associated radiological
supervision and interpretation, and all
endograft extension(s) proximally to the aortic
bifurcation and distally in the internal iliac,
external iliac, and common femoral artery(ies),
and treatment zone angioplasty/stenting, when
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Comment
GORE® EXCLUDER® Iliac Branch
Endoprosthesis (IBE)
(W. L. Gore & Associates, Inc.)

CPT®*
Codes

34718

46999

53451

53452

53453

53454

53860

67299

88104

Description
performed, for rupture or other than rupture
(eg, for aneurysm, pseudoaneurysm,
dissection, arteriovenous malformation,
penetrating ulcer, traumatic disruption),
unilateral (List separately in addition to code
for primary procedure)
Endovascular repair of iliac artery, not
associated with placement of an aorto-iliac
artery endograft at the same session, by
deployment of an iliac branched endograft,
including pre-procedure sizing and device
selection, all ipsilateral selective iliac artery
catheterization(s), all associated radiological
supervision and interpretation, and all
endograft extension(s) proximally to the aortic
bifurcation and distally in the internal iliac,
external iliac, and common femoral artery(ies),
and treatment zone angioplasty/stenting, when
performed, for other than rupture (eg, for
aneurysm, pseudoaneurysm, dissection,
arteriovenous malformation, penetrating ulcer),
unilateral
Unlisted procedure, anus

Periurethral transperineal adjustable balloon
continence device; bilateral insertion, including
cystourethroscopy and imaging guidance
Periurethral transperineal adjustable balloon
continence device; unilateral insertion,
including cystourethroscopy and imaging
guidance
Periurethral transperineal adjustable balloon
continence device; removal, each balloon
Periurethral transperineal adjustable balloon
continence device; percutaneous adjustment of
balloon(s) fluid volume
Transurethral radiofrequency micro-remodeling
of the female bladder neck and proximal
urethra for stress urinary incontinence
Unlisted procedure, posterior segment

Cytopathology, fluids, washings or brushings,
except cervical or vaginal; smears with
interpretation
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Comment

GORE® EXCLUDER® Iliac Branch
Endoprosthesis (IBE)
(W. L. Gore & Associates, Inc.)

Considered
Experimental/Investigational/Unproven when
used to report transanal radiofrequency
therapy for fecal Incontinence (e.g., SECCA
procedure)
Adjustable Continence Therapy (ACT®)
device (for women) and the ProACT™ device
(for men) (Uromedica, Inc.)
Adjustable Continence Therapy (ACT®)
device (for women) and the ProACT™ device
(for men) (Uromedica, Inc.)
Adjustable Continence Therapy (ACT®)
device (for women) and the ProACT™ device
(for men) (Uromedica, Inc.)
Adjustable Continence Therapy (ACT®)
device (for women) and the ProACT™ device
(for men) (Uromedica, Inc.)
Renessa® System
Novasys Transurethral RF System
(Novasys Medical, Inc.)
Considered
Experimental/Investigational/Unproven when
used to report placement of intraocular
radiation source applicator
Considered
Experimental/Investigational/Unproven when
used to report wide-area transepithelial tissue
sampling with computer-assisted 3D analysis
(WATS3D)

CPT®*
Codes
88112

Description

Comment

Cytopathology, selective cellular enhancement
technique with interpretation (eg, liquid based
slide preparation method), except cervical or
vaginal

Considered
Experimental/Investigational/Unproven when
used to report wide-area transepithelial tissue
sampling with computer-assisted 3D analysis
(WATS3D)
Considered
Experimental/Investigational/Unproven when
used to report wide-area transepithelial tissue
sampling with computer-assisted 3D analysis
(WATS3D)
Considered
Experimental/Investigational/Unproven when
used to report wide-area transepithelial tissue
sampling with computer-assisted 3D analysis
(WATS3D)
Considered
Experimental/Investigational/Unproven when
used to report wide-area transepithelial tissue
sampling with computer-assisted 3D analysis
(WATS3D)

88305

Level IV - Surgical pathology, gross and
microscopic examination

88312

Special stain including interpretation and
report; Group I for microorganisms (eg, acid
fast, methenamine silver)

88361

Morphometric analysis, tumor
immunohistochemistry (eg, Her-2/neu,
estrogen receptor/progesterone receptor),
quantitative or semiquantitative, per specimen,
each single antibody stain procedure; using
computer-assisted technology
Gastric emptying, serial collection of 7 timed
breath specimens, non-radioisotope carbon-13
(13C) spirulina substrate, analysis of each
specimen by gas isotope ratio mass
spectrometry, reported as rate of 13CO2
excretion
Cytolethal distending toxin B (CdtB) and
vinculin IgG antibodies by immunoassay (ie,
ELISA)
Obstetrics (preeclampsia), biochemical assay
of placental-growth factor, time-resolved
fluorescence immunoassay, maternal serum,
predictive algorithm reported as a risk score for
preeclampsia
Gastrointestinal transit and pressure
measurement, stomach through colon,
wireless capsule, with interpretation and report
Bioimpedance-derived physiologic
cardiovascular analysis

0106U

0176U

0243U

91112

93701

93702

93998

Bioimpedance spectroscopy (BIS),
extracellular fluid analysis for lymphedema
assessment(s)
Unlisted noninvasive vascular diagnostic study
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13C-Spirulina Platensis Gastric Emptying
Breath Test
Gastric Emptying Breath Test (GEBT)
(Advanced Breath Diagnostics LLC)

IBSchek
(Commonwealth Diagnostics International
Inc.)
DELFIA® Xpress PlGF assay
(PerkinElmer)

SmartPill Gastrointestinal (GI) Monitoring
System® (SmartPill Corporation)
Examples include: BioZ Portable, BioZ.PC,
BioZDX (SonoSite); PhysioFlow® Enduro
(Vasocom, Inc.); Cheetah Starling™ SV
(Cheetah Medical)
L-Dex U400 ExtraCellular Fluid analyzer, and
SOZO® device (ImpediMed Inc.)
Considered
Experimental/Investigational/Unproven when
used to report unilateral or bilateral
endothelial function assessments, using
peripheral vascular response to reactive
hyperemia, noninvasive (eg, brachial artery
ultrasound, peripheral artery tonometry)

CPT®*
Codes
95999

Description
Unlisted neurological or neuromuscular
diagnostic procedure

99199

Unlisted special service, procedure or report

0100T

Placement of a subconjunctival retinal
prosthesis receiver and pulse generator, and
implantation of intraocular retinal electrode
array, with vitrectomy
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; pulse generator with transvenous
electrodes
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; pulse generator only
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; atrial electrode only
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; ventricular electrode only
Removal of permanent cardiac contractility
modulation system; pulse generator only
Removal of permanent cardiac contractility
modulation system; transvenous electrode
(atrial or ventricular)
Removal and replacement of permanent
cardiac contractility modulation system pulse
generator only
Repositioning of previously implanted cardiac
contractility modulation transvenous electrode
(atrial or ventricular lead)
Relocation of skin pocket for implanted cardiac
contractility modulation pulse generator
Programming device evaluation (in person)
with iterative adjustment of the implantable
device to test the function of the device and
select optimal permanent programmed values

0408T

0409T

0410T

0411T

0412T
0413T

0414T

0415T

0416T
0417T
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Comment
Considered
Experimental/Investigational/Unproven when
used to report tremor measurement with
accelerometer(s) and/or gyroscope(s)
Considered
Experimental/Investigational/Unproven when
used to report near-infrared guidance for
vascular access requiring real-time digital
visualization of subcutaneous vasculature for
evaluation of potential access sites and vessel
patency
Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)

CPT®*
Codes

0418T

0472T

0473T

0692T
0715T

Description
with analysis, including review and report,
implantable cardiac contractility modulation
system
Interrogation device evaluation (in person) with
analysis, review and report, includes
connection, recording and disconnection per
patient encounter, implantable cardiac
contractility modulation system
Device evaluation, interrogation, and initial
programming of intraocular retinal electrode
array (eg, retinal prosthesis), in person, with
iterative adjustment of the implantable device
to test functionality, select optimal permanent
programmed values with analysis, including
visual training, with review and report by a
qualified health care professional
Device evaluation and interrogation of
intraocular retinal electrode array (eg, retinal
prosthesis), in person, including
reprogramming and visual training, when
performed, with review and report by a
qualified health care professional
Therapeutic ultrafiltration
Percutaneous transluminal coronary lithotripsy
(List separately in addition to code for primary
procedure)

Comment

OPTIMIZER Smart System
(Impulse Dynamics)

Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

Aquadex FlexFlow® System
(CHF Solutions, Inc.)
Shockwave Intravascular Lithotripsy (IVL)
System (Shockwave Medical, Inc.)
(Use 0715T in conjunction with 92920, 92924,
92928, 92933, 92937, 92941, 92943, 92975)

HCPCS
Codes
A4563

C1761
C1824
C1841
C1842
C9759

C9777

E2120

Description
Rectal control system for vaginal insertion, for
long term use, includes pump and all supplies
and accessories, any type each
Catheter, transluminal intravascular lithotripsy,
coronary
Generator, cardiac contractility modulation
(implantable)
Retinal prosthesis, includes all internal and
external components
Retinal prosthesis, includes all internal and
external components; add-on to C1841
Transcatheter intraoperative blood vessel
microinfusion(s) (e.g., intraluminal, vascular
wall and/or perivascular) therapy, any vessel,
including radiological supervision and
interpretation, when performed
Esophageal mucosal integrity testing by
electrical impedance, transoral (list separately
in addition to code for primary procedure)
Pulse generator system for tympanic treatment
of inner ear endolymphatic fluid
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Comment
Eclipse System
(Pelvalon, Inc.)
Shockwave Intravascular Lithotripsy (IVL)
System (Shockwave Medical, Inc.)
OPTIMIZER Smart System
(Impulse Dynamics)
Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)
Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)
Mercator MedSystems Bullfrog® Micro-Infusion
Device (Mercator MedSystems)

Mucosal Integrity Conductivity (MI) Test
System (Diversatek Healthcare Inc.)
Meniett™ Device
(Medtronic Xomed, Inc.)

HCPCS
Codes

Description

G0255

Current perception threshold/sensory nerve
conduction test, (sNCT) per limb, any nerve

L8608

Miscellaneous external component, supply or
accessory for use with the argus II retinal
prosthesis system
Adrenal tissue transplant to brain

S2103

Comment
Examples include: Medi-Dx 7000 (Neuro
Diagnostic Associates, Inc.); Neurometer®
(Neurotron, Inc.)
Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

General Background
Subsections:
Services without Food and Drug Administration (FDA) Approval
Cardiovascular
Endocrinology
Gastroenterology
Neurology
Obstetrics/Gynecology
Oncology
Ophthalmology
Other
Otolaryngology
Urology

Services without Food and Drug Administration (FDA) Approval
This policy discusses the safety and effectiveness of certain technologies, services, and procedures, including
those represented by some Category III CPT® codes. Category III codes are temporary codes that allow for data
collection for these services/procedures.
Additionally, there are certain codes, including Category III codes that represent services which have not yet
received Food and Drug Administration (FDA) approval:
CPT®*
Codes
67299

Description
Unlisted procedure, posterior segment

Comment
Considered
Experimental/Investigational/Unproven when
used to report placement of intraocular
radiation source applicator

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Cardiovascular
Endovascular repair of iliac artery bifurcation (CPT codes 34717, 34718)
Involvement of the common iliac arteries occurs in approximately 20% of patients with abdominal aortic
aneurysms (AAA) and may present a challenge to endovascular treatment since it may compromises sealing
and distal fixation of endoprostheses. Several techniques have been developed to achieve the goal of sealing
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the aneurysmal sac, with one of the techniques that has been developed is the use of a branched
endoprosthesis in the iliac arteries.
A device that has been developed exclusively for use in the iliac arteries is the GORE® EXCLUDER® Iliac Branch
Endoprosthesis (IBE) (W. L. Gore & Associates, Inc., Flagstaff, AZ). It is intended to be used in conjunction with
the Gore Excluder abdominal aortic aneurysm (AAA) endoprosthesis to isolate the common iliac artery from the
systemic blood flow and is intended to preserve blood flow to the external and internal iliac arteries and preserve
pelvic perfusion.
U.S. Food and Drug Administration (FDA)
The GORE® EXCLUDER® Iliac Branch Endoprosthesis (IBE Device) received FDA premarket (PMA) approval
February 2016. It is indicated for use with the GORE® EXCLUDER® AAA Endoprosthesis to isolate the common
iliac artery from systemic blood flow and preserve blood flow in the external iliac and internal iliac arteries in
patients with a common iliac or aortoiliac aneurysm, who have appropriate anatomy that includes:
• Adequate iliac/femoral access
• Minimum common iliac diameter of 17 mm at the proximal implantation zone of the IBE
• External iliac artery treatment diameter range of 6.5-25 mm and seal zone length of at least 10 mm
• Internal iliac artery treatment diameter range of 6.5-13.5 mm and seal zone length of at least 10 mm
• Adequate length from the lowest major renal artery to the internal iliac artery to accommodate the total
endoprosthesis length, calculated by adding the minimum lengths of required components, taking into
account appropriate overlaps between components
Contraindications to the device include:
• Patients with known sensitivities or allergies to the device materials. All components of the GORE
EXCLUDER Iliac Branch Endoprosthesis and the GORE EXCLUDER AAA Endoprosthesis contain
ePTFE, FEP, nitinol (nickel-titanium alloy), and gold.
• Patients with a systemic infection who may be at increased risk of endovascular graft infection.
Literature review
Schneider et al. (2017) reported on six-month primary end point results of the pivotal trial for endovascular
treatment of aortoiliac aneurysms (AIAs) and common iliac artery (CIA) aneurysms using the GORE EXCLUDER
Iliac Branch Endoprosthesis (IBE device). The trial prospectively includes 63 patients with AIA or CIAA who
underwent implantation of the IBE device at 28 centers in the United States. All patients underwent placement of
a single IBE device. Twenty-two patients (34.9%) with bilateral CIAs were enrolled after undergoing staged coil
or plug embolization (21 of 22) or surgical revascularization (1 of 22) of the contralateral internal iliac artery.
Follow-up at 30 days and six months included clinical assessment and computed tomography angiography
evaluation as assessed by an independent core laboratory. The primary effectiveness end point was freedom
from IBE limb occlusion and reintervention for type I or III endoleak and ≥60% stenosis at six months, and the
secondary effectiveness end point was freedom from new onset of buttock claudication on the IBE side at six
months. The mean CIA diameter on the IBE side was 41.0 ± 11.4 mm (range, 25.2-76.3 mm). There were no
procedural deaths, and technical success, defined as successful deployment and patency of all IBE components
and freedom from type I or III endoleak, was 95.2% (60 of 63). Data for 61 patients were available for primary
and secondary effectiveness end point analysis. Internal iliac limb patency was 95.1% (58 of 61), and no new
type I or III endoleaks or device migrations were observed at 6 months. The three patients with loss of internal
iliac limb patency were asymptomatic, and freedom from new-onset buttock claudication on the IBE side was
100% at 6 months. New-onset buttock claudication occurred on the non-IBE treatment side in six of 21 patients
(28.6%) who underwent staged internal iliac artery coil embolization. The authors notes that the results confirm
that the IBE device is effective at treating CIAAs and AIAs, maintaining blood flow into the internal iliac artery,
and avoiding complications associated with internal iliac artery sacrifice and follow-up will be continued for five
years to establish the long-term durability of iliac aneurysm repair with the IBE device.
van Sterkenburg et al. (2016) reported on a retrospective cohort analysis that analyzed procedural success and
early outcome of endovascular treatment of a multicenter cohort of patients (n=46) with common iliac artery
(CIA) aneurysms treated with the GORE EXCLUDER. The median diameter of the treated aneurysm was 40.5
(range, 25.0-90.0) mm and the mean procedural time was 198 ± 56 minutes. One implantation was not
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successful; two type 1b endoleaks were noticed, which resulted in procedural success rate of 93.5%. The two
type 1b endoleaks spontaneously disappeared at 30 days and there was no 30-day mortality. Ipsilateral buttock
claudication was present in two cases at 30 days and disappeared during follow-up. The incidence of reported
erectile dysfunction was low and there was an absence of severe ischemic complications. After a mean follow-up
of six months, data on 17 treated aneurysms were available: these showed two with a stable diameter, and 15
showed a mean decrease of 3.9 ± 2.2 mm (P<.001). Reinterventions were done in two patients (7.1%). The sixmonth primary patency of the internal component of the IBE device was 94%. The authors noted that
prospective data with longer follow-up are awaited to establish the role of the device in the treatment algorithm of
CIA aneurysms. Limitations of the study include small sample size and retrospective nature of the study.
Use Outside of the US
European Society for Vascular Surgery (ESVS): the ESVS published updated clinical practice guidelines on
the management of abdominal aorta-iliac artery aneurysms (Wanhainen, et al., 2019). The guidelines include the
following recommendation:
• In patients with iliac artery aneurysm endovascular repair may be considered as first line therapy.
Class: IIb; Level B
Class IIb: Usefulness/efficacy is less well established by evidence/opinion.
Level of evidence B: Data derived from a single randomized clinical trial or large non-randomized studies.
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Implanted Wireless Pulmonary Artery Sensor (e.g., CardioMEMS HF System) (CPT
Codes 33289, 93264 and HCPCS Codes C2624)
Heart failure (HF) is a complex clinical syndrome identified by presence of current or prior characteristic
symptoms, such as dyspnea and fatigue, and evidence of cardiac dysfunction as a cause of these symptoms
(e.g., abnormal left ventricular [LV] and/or right ventricular [RV] filling and elevated filling pressures). From a
hemodynamic perspective, HF is a disorder in which the heart cannot pump blood to the body at a rate
commensurate with its needs, or can do so only at the cost of high filling pressures. Patients with HF may or may
not have associated physical signs, such as those related to fluid retention. HF can result from any structural or
functional cardiac disorder that impairs the ability of the ventricle to fill with or eject blood (Colucci, 2021b). The
functional status of patients with HF is often described using the New York Heart Association (NYHA). The
NYHA classification, with severity of disability ranging from I to IV is the classification system that is most
commonly used to quantify the degree of functional limitation imposed by HF is one first developed by the NYHA.
This system assigns patients to one of four functional classes, depending on the degree of effort needed to elicit
symptoms:
• Class I – Patients with heart disease without resulting limitation of physical activity. Ordinary physical
activity does not cause HF symptoms such as fatigue or dyspnea.
• Class II – Patients with heart disease resulting in slight limitation of physical activity. Symptoms of HF
develop with ordinary activity but there are no symptoms at rest.
• Class III – Patients with heart disease resulting in marked limitation of physical activity. Symptoms of HF
develop with less than ordinary physical activity but there are no symptoms at rest.
• Class IV – Patients with heart disease resulting in inability to carry on any physical activity without
discomfort. Symptoms of HF may occur even at rest.
Blacks have a higher incidence of HF and disproportionately have poor outcomes related to HF compared with
whites. These racial differences in HF outcomes are caused, in part, by the higher prevalence of clinical risk
factors for HF such as uncontrolled hypertension, endothelial dysfunction, and deleterious genetic
polymorphisms among nonwhites. Before 50 years of age, HF is more common among blacks than whites. This
higher risk is considered to be the result of differences in the prevalence of hypertension, diabetes mellitus, and
low socioeconomic status (SES). Women with HF report worse health-related quality of life than men with HF.
Women differ from men in clinical symptoms and experience more morbidity, particularly decreased functional
status and depression. Generally speaking, the treatment guidelines for men and women are the same, although
women have been underrepresented in trials evaluating HF therapy (White-Williams, et al., 2020).
Implantable intracardiac pressure monitors are intended to complement conventional drug therapy for heart
failure (HF) through intermittent monitoring, allowing more timely adjustments to medications, if needed. The
CardioMEMS™ HF System (St. Jude Medical, Inc., St. Paul, MN, USA, formerly Champion HF Monitoring System
as well as Heart Sensor; CardioMEMS, Inc., Atlanta, GA) is a 2 x 3.4 x15mm sized device that allows monitoring
of pulmonary artery (PA) pressure using a wireless sensor. The sensor has two wire loops extending from either
side. It is inserted into the PA through a traditional right heart catheterization procedure. Once deployed, PA
pressure measurements can be taken repeatedly and transmitted wirelessly without requiring right heart
catheterization or other invasive procedures. The sensor requires no batteries and is intended to be a permanent
implant.
To record measurements at home, the patient lies on top of a pillow with sensory equipment embedded. A
recording device with a cable-connected remote control is placed within four to five feet of the pillow. The patient
reclines on the pillow and is guided to an optimal position by the recording device. When positioning is adequate,
the machine prompts the patient to start recording by pushing the remote control. According to the manufacturer,
the patient must remain still while pressures are recorded for 18 seconds, during which the machine plays music,
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intended to relax the patient. When the reading is complete, the machine automatically transmits the information
to the CardioMEMS website (St. Jude Medical, 2014).
U.S. Food and Drug Administration (FDA)
Although a number of implantable wireless sensors are in development the CardioMEMS™ HF system is the only
device in this group that has received FDA approval. On May 28, 2014 the Food and Drug Administration (FDA)
granted CardioMEMS, Inc.’s (Abbotts, formerly St. Jude Medical, Inc., St. Paul, MN) premarket approval (PMA
P100045) for the CardioMEMS HF System which includes the CM2000 implantable PA Sensor/Monitor and
transvenous catheter delivery system, the CM1000 Patient Electronics System (GSM), the CM1010 Patient
Electronics System (GSM), and CM3000 Hospital Electronics System.
According to the PMA, the device is indicated for wirelessly measuring and monitoring pulmonary artery (PA)
pressure and heart rate in patients with New York Heart Association (NYHA) Class III HF who have been
hospitalized for HF in the previous year.
The FDA approval requires that the manufacturer conduct an additional prospective, multi-center, open-label trial
conducted in the United States to examine the safety and effectiveness of CardioMEMS HF System in 663
adults with NYHA Class III Heart Failure (HF) who have experienced a heart failure hospitalization within the
past 12 months; of which a total of 420 will be women. Follow-up will be two years post implant with specified
safety and effectiveness endpoints. Additionally a prospective, multi-center, open-label substudy conducted in
the United States to examine safety and compare the postmarket effectiveness of CardioMEMS HF System to
premarket is required by the FDA.
Literature Review
Shavelle et al. (2020) conducted a multi-center, prospective, open-label, observational, single-arm trial to assess
the efficacy and safety of PA pressure-guided therapy in routine clinical practice with special focus on subgroups
defined by sex, race, and ejection fraction (one-year outcomes from the CardioMEMS Post-Approval Study
[PAS]). The study included 1,200 patients with New York Heart Association class III heart failure (HF) and a prior
heart failure hospitalization (HFH) within 12 months and evaluated patients undergoing PA pressure sensor
implantation between September 1, 2014, and October 11, 2017. The primary efficacy outcome was the
difference between rates of adjudicated HFH one year after compared with the one year before sensor
implantation. Safety end points were freedom from device- or system-related complications at two years and
freedom from pressure sensor failure at two years. The mean age was 69 years, 37.7% were women, 17.2%
were non-White, and 46.8% had preserved ejection fraction (37.7% women; Black 14.3%; Asian 1%; Other
1.5%). For the duration of year after sensor implantation, the mean rate of daily pressure transmission was
76±24% and PA pressures declined significantly. The rate of HFH was significantly lower at one year compared
with the year before implantation (0.54 versus 1.25 events/patient-years, hazard ratio 0.43 [95% CI, 0.39-0.47],
P<0.0001). The rate of all-cause hospitalization was also lower following sensor implantation (1.67 versus 2.28
events/patient-years, hazard ratio 0.73 [95% CI, 0.68-0.78], P<0.0001). Results were consistent across
subgroups defined by ejection fraction, sex, race, cause of cardiomyopathy, presence/absence of implantable
cardiac defibrillator or cardiac resynchronization therapy and ejection fraction. Freedom from device- or systemrelated complications was 99.6%, and freedom from pressure sensor failure was 99.9% at 1 year. The authors
found that both HF hospitalizations and all-cause hospitalizations were significantly lower in the year following
implantation of a PA pressure sensor to guide HF management. The magnitude of decrease in PA pressures
was related to baseline PA pressures, with greatest reductions in those with the highest pressures at baseline.
Reductions in HF hospitalization were consistent across sex and race, across all EF ranges and in addition to
best medical and rhythm device therapy.
DeFilippis et al. (2021) reported on a cohort of the above CardioMEMS Post-Approval Study (PAS) study
(Shavelle, et al., 2020) to examine sex differences in response to ambulatory hemodynamic monitoring in clinical
practice. Four hundred fifty-two women (38% of total) enrolled in the PAS were less likely to be White (78%
versus 86%) and more likely to have non-ischemic cardiomyopathy (44% versus 34%) and had significantly
higher systolic blood pressure (132 versus 124 mm Hg), mean ejection fraction (44% versus 36%), and
pulmonary vascular resistance (3.2 versus 2.6 WU) than men (P<0.001 for all). There were similar reductions in
pulmonary artery pressure from baseline to 12 months in both men and women for the whole cohort and for
subgroups with HF with reduced ejection fraction and HF with preserved ejection fraction. Both sexes
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experienced significant decreases in heart failure hospitalizations (HFH) over 12 months (men: HR, 0.46 [95%
CI, 0.40-0.52]; women: HR, 0.39 [95% CI, 0.33-0.46]). In adjusted models, there were no significant differences
in change in HFH between men and women (interaction P=0.13) or all-cause mortality at one year (adjusted HR,
1.25 [95% CI, 0.88-1.77]).
Angermann et al. (2020) reported on a prospective, non-randomized, multicenter study (CardioMEMS European
Monitoring Study for Heart Failure [MEMS-HF]) to evaluate the safety, feasibility, and performance of
CardioMEMS™ HF system in Germany, The Netherlands, and Ireland. The study noted that previously, the
findings have not been replicated in health systems outside the United States. The study included 234 NYHA
class III patients (68 ± 11 years, 22% female, ≥1 HFH in the preceding year) from 31 centers that were implanted
with a CardioMEMS sensor and underwent pulmonary artery pressure (PAP)-guided heart failure (HF)
management. The co-primary outcomes were one-year rates of freedom from device- or system-related
complications and from sensor failure and the results were 98.3% [95% confidence interval (CI) 95.8-100.0] and
99.6% (95% CI 97.6-100.0), respectively. Survival rate was 86.2%. The secondary endpoints was annualized
HFH rate during 12 months after vs.12 months before implant and additional endpoints included: 12-month allcause death rate; PAP change from baseline; changes in the KCCQ clinical and overall summary scores (CSS,
OSS), 20 PHQ-9 sum score, 21 and EQ-VAS score 22 at six and 12 months; changes in HF medications and
NYHA class at six and 12months; patient compliance with taking PAP readings, and healthcare provider
compliance for weekly PAP readings. For the 12 months post- vs. pre-implant, HF hospitalizations (HFH)
decreased by 62% (0.60 vs. 1.55 events/patient-year; hazard ratio 0.38, 95% CI 0.31-0.48; P < 0.0001). After 12
months, mean PAP decreased by 5.1 ± 7.4 mmHg, Kansas City Cardiomyopathy Questionnaire (KCCQ)
overall/clinical summary scores increased from 47.0 ± 24.0/51.2 ± 24.8 to 60.5 ± 24.3/62.4 ± 24.1 (P < 0.0001),
and the 9-item Patient Health Questionnaire sum score improved from 8.7 ± 5.9 to 6.3 ± 5.1 (P < 0.0001). The
study is limited by the lack of randomization, and a control group, and use of within-patient comparisons.
Hayes published an updated health technology brief for the CardioMEMS Implantable Hemodynamic Monitor for
managing patients with heart failure (Hayes, 2019; 2020). The review included one multicenter randomized
controlled trial (RCT) (the CHAMPION trial; reported in eight publications), which compared CardioMEMS
wireless implantable hemodynamic monitor (CM-IHM) with standard monitoring practices in 550 patients with
NYHA functional class III HF. One cohort study (n=66) compared CM-IHM with standard monitoring practices,
and three retrospective registry analyses (n=3544) evaluated the efficacy of CM-IHM in patients with HF. The
findings included:
• For CM-IHM compared with standard management (two studies):
 HF hospitalizations were statistically significantly reduced in patients managed with CM-IHM (two of
two studies); however, in an adjusted analysis the treatment effect was no longer evident in one study.
 All-cause hospitalizations were statistically significantly reduced in patients managed with CM-IHM
(one of one study).
 Survival and mortality did not differ between groups (one of one study).
 Statistically significant greater improvements occurred in quality-of-life measures at six and 12 months
(one of one study; n=550).
•

For efficacy evaluations of CM-IHM in single-arm studies (two studies):
 HF hospitalizations were statistically significantly reduced at six and 12 months in a large registry
analysis of Medicare beneficiaries.
 All-cause hospitalizations were statistically significantly reduced at six and 12 months in a large
registry analysis of Medicare beneficiaries.
 Pulmonary artery pressure (PAP) was statistically significantly reduced up to 6 months
postimplantation in one large registry analysis.

The Hayes review concluded that a very-low-quality body of evidence suggests that management of HF patients
with CM-IHM may reduce the incidence of HF-related hospitalization. However, substantial uncertainty remains
about the comparative effectiveness of the CM-IHM with standard monitoring and the impact of CM-IHM on longterm health benefits, including mortality, survival, overall patient management, safety, and quality of life.
Additional studies are needed to provide comparative evidence for the long-term benefits and harms of CM-IHM.

Page 14 of 117
Medical Coverage Policy: 0504

Abraham et al. (2011) reported results of a randomized controlled trial (RCT): the CardioMEMS Heart Sensor
Allows Monitoring of Pressure to Improve Outcomes in NYHA Class III Heart Failure Patients (CHAMPION) trial.
The outcomes of this trial were reviewed by the FDA for premarket approval of this device. Eligible patients
underwent implantation of a wireless pulmonary artery (PA) sensor monitoring system (i.e., CardioMEMS). Five
hundred fifty individuals were implanted and randomized to the treatment group (n=270, standard of care HF
treatment, plus PA pressure readings) or to the control group (n=280), standard of care HF treatment). Daily PA
pressure readings were taken at home by patients in each group and sent to a secure website. In the treatment
group clinicians had access to these readings; in the control group clinicians were unable to access pressure
readings. Assessment at one, three and six months, and every six-months thereafter included a physical
examination, assessment of New York Heart Association class and quality-of-life assessment by use of the 21question Minnesota Living with Heart Failure questionnaire and review of drugs.
The primary efficacy endpoint was the rate of heart failure-related hospitalizations during the six months after
insertion of the pressure sensor in the treatment group versus the control group. The two primary safety
endpoints were device-related or system-related complications. The mean follow-up was 15 months. At six
months 83 heart-failure-related hospitalizations were reported in the treatment group compared with 120 in the
control group (p<0.0001). During the entire follow-up (mean 15 months) the treatment group had a 39%
reduction in heart-failure-related hospitalization compared with the control group (p<0.0001). Eight patients had
device- or system-related complications (DSRC). Overall freedom from DSRC was 98.6%. Overall freedom from
pressure-sensor failures was 100%. Survival rates in the treatment and control groups at six months were similar
(p=0·45). Fifteen serious adverse events (AE) were reported, including, infection, bleeding, thrombosis, cardiac
arrhythmias, one patient with cardiogenic shock, one atypical chest pain, and one delivery-system failure that
required a snare to remove the delivery system. Data in this single clinical trial suggest improved short-term
outcomes; however, additional large blinded RCTs replicating these findings are required before use of a
wireless pulmonary artery sensor monitoring system (e.g., CardioMEMS HF system) is incorporated into routine
clinical practice.
Abraham et al. (2016) examined the results of the above CHAMPION study (Abraham, et al., 2011) over 18
months of randomized follow-up and the clinical effect of open access to pressure information for an additional
13 months in patients formerly in the control group. The primary outcome was the rate of hospital admissions
between the treatment group and control group in both the randomized access and open access periods.
Analyses were by intention to treat. The study included 550 patients that were randomly assigned to either the
treatment group (n=270) or to the control group (n=280). 347 patients (177 in the former treatment group and
170 in the former control group) completed the randomized access period, and transitioned to the open access
period. Over the randomized access period, rates of admissions to hospital for heart failure were reduced in the
treatment group by 33% (hazard ratio [HR] 0·67 [95% CI 0·55-0·80]; p<0·0001) compared with the control group.
After pulmonary artery pressure information became available to guide therapy during open access (mean 13
months), rates of admissions to hospital for heart failure in the former control group were reduced by 48% (HR
0·52 [95% CI 0·40-0·69]; p<0·0001) compared with rates of admissions in the control group during randomized
access. Eight (1%) device-related or system related complications and seven (1%) procedure-related adverse
events were reported. The reduction in the need for admission to hospital, both all-cause and heart failure
related, seen during the first six months was maintained during longer randomized access follow-up and
subsequently during open access in which adjustment of therapy was no longer monitored by study staff
protocol.
Assad et al. (2019) conducted a retrospective chart review of patients with recurrent admissions for heart failure
implanted with the wireless pressure monitoring system (CardioMEMS®) at one institution. The study examined
the total number of all-cause hospital admissions as well as heart failure-related admissions pre- and postimplantation. The study included 27 patients followed for 6-18 months. The total number of all-cause hospital
admissions prior to device implantation was 61 admissions for all study patients, while the total number for the
post-implantation period was 19, correlating with 2.26 + 1.06 admissions/person-year prior to device implantation
versus 0.70 + 0.95 admissions/person-year post-implantation (p-value < 0.001). For heart failure-related
admissions, the total number prior to device implantation was 46 compared to 9 admissions post device
implantations, correlating with 1.70 + 1.07 admissions/person-years pre-implantation versus 0.33 + 0.62
admissions/person-years post-implantation (p-value < 0.001). This translates to 80.4% and 68.9% reduction in
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heart failure and all-cause admissions, respectively. The study is limited by the retrospective nature and the lack
of randomization.
Tran et al. (2019) conducted a single center, retrospective study to assess how input from multiple independent
elements and the CardioMEMs system and how this affects heart failure hospitalization (HFH). The primary
outcome was the number of HFH days patients (n=78) experienced in the first year following CardioMEMS
sensor implant. The primary independent variables were the average number of days between patient
transmissions of data and the average number of days between health care provider reviews of those data.
Covariates included patient demographics, medical comorbidities, history of HFHs, and initial pressure response
to hemodynamic-guided therapy at 28 days after implant. Data were fit to a zero-inflated negative binomial
regression. The mean age was 64 ± 15 years, 52 (67%) were male, and 58 (76%) had heart failure with reduced
ejection fraction. During the study period, there were 538 cumulative HFH patient-days. Based on the regression
model, there was an exponential relationship between HFH days and the mean number of days between patient
transmissions (IRR = 1.74, 95% CI: 1.09-2.75, p=0.019). There was also an exponential relationship between
HFH days and the mean number of days between health care provider reviews (IRR = 1.03, 95% CI: 1.01-1.05,
p=0.013). The authors concluded that the study suggests that more frequent patient transmissions and health
care provider reviews of the CardioMEMS system are associated with a decreased number of HFH days, but
larger multicenter studies are required.
Heywood et al. (2017) reported on a retrospective observational study that examined pulmonary artery (PA)
pressure changes in the first 2000 US patients implanted in general practice use with at least 6 months of followup. Changes in PA pressures were evaluated with an area under the curve methodology to estimate the total
sum increase or decrease in pressures (mm Hg-day) during the follow-up period relative to the baseline
pressure. As a reference, the PA pressure trends were compared with the CHAMPION clinical trial (Abraham, et
al. (2011/2016). The area under the curve results are presented as mean±2 SE, and P values comparing the
area under the curve of the general-use cohort with outcomes in the CHAMPION trial were computed by the t
test with equal variance. Patients were on average 70±12 years old; 60% were male; 34% had preserved
ejection fraction; and patients were followed up for an average of 333±125 days. At implantation, the mean PA
pressure for the general use patients was 34.9±10.2 mm Hg compared with 31.3±10.9 mm Hg for CHAMPION
treatment and 32.0±10.5 mm Hg for CHAMPION control groups. The general-use patients had an area under the
curve of −32.8 mm Hg-day at the 1-month time mark, −156.2 mm Hg-day at the 3-month time mark, and −434.0
mm Hg-day after 6 months of hemodynamic guided care, which was significantly lower than the treatment group
in the CHAMPION trial. Patients consistently transmitted pressure information with a median of 1.27 days
between transmissions after 6 months. The authors concluded that the first 2,000 general-use patients managed
with hemodynamic-guided heart failure care had higher PA pressures at baseline and experienced greater
reduction in PA pressure over time compared with the pivotal CHAMPION clinical trial.
Desai et al. (2017) reported on a retrospective cohort study of patients based on U.S. Medicare claims data from
1,146 patients undergoing pulmonary artery pressure sensor implantation between June 1, 2014, and December
31, 2015 to examine the effectiveness of ambulatory hemodynamic monitoring in reducing heart failure
hospitalization (HFH) outside of the clinical trial setting. Rates of HFH during pre-defined periods before and after
implantation were compared using the Andersen-Gill extension to the Cox proportional hazards model while
accounting for the competing risk of death, ventricular assist device implantation, or cardiac transplantation.
Comprehensive heart failure (HF) related costs were compared over the same periods. Among 1,114 patients
receiving implants, there were 1,020 HFHs in the 6 months before, compared with 381 HFHs, 139 deaths, and
17 ventricular assist device implantations and/or transplants in the 6 months after implantation (hazard ratio
[HR]: 0.55; 95% confidence interval [CI]: 0.49 to 0.61; p<0.001). This lower rate of HFH was associated with a 6month comprehensive HF cost reduction of $7,433 per patient (IQR: $7,000 to $7,884), and was robust in
analyses restricted to 6-month survivors. Similar reductions in HFH and costs were noted in the subset of
480patients with complete data available for 12 months before and after implantation (HR: 0.66; 95% CI: 0.57 to
0.76; p < 0.001). The study is limited by the lack of control and randomization.
Professional Societies/Organizations
American College of Cardiology/American Heart Association (ACC/AHA) Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America (HFSA) guideline for the management of heart failure does
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not include the use of implantable intracardiac pressure monitors for treatment of heart failure (Yancy, et al.,
2017; Yancy, et al., 2013).
Heart Failure Society of America Scientific Statements Committee published a white paper regarding remote
monitoring of patients with heart failure (HF) (Dickinson, et al., 2018). The organization included the following
conclusions regarding CardioMEMS device:
•
•

Clinical care with the use of the CardioMEMS device resulted in fewer HF hospitalizations than standard
care in NYHA FC III patients with recent HF-related events.
Additional data to confirm earlier findings, determine best practices, and define cost-effectiveness are
needed.

Use Outside of the US
National Institute of Health Care and Excellence (NICE): NICE (2013) guidance on insertion and use of
implantable pulmonary artery pressure monitors in chronic heart failure notes that current evidence on the safety
and efficacy of the insertion and use of implantable pulmonary artery pressure monitors in chronic heart failure is
limited in both quality and quantity. They recommend that this procedure should only be used with special
arrangements for clinical governance, consent and audit or research.
European Society of Cardiology (ESC): ESC published guidelines for the diagnosis and treatment of acute
and chronic heart failure (Ponikowski, et al., 2016). The guidelines note that monitoring of pulmonary artery
pressures using a wireless implantable hemodynamic monitoring system (CardioMems) may be considered in
symptomatic patients with HF with previous HF hospitalization in order to reduce the risk of recurrent HF
hospitalization. Class of recommendation: IIb; Level of evidence: B
Class of recommendation IIb: Usefulness/efficacy is less well established by evidence/opinion
Level of evidence B: data derived from a single randomized clinical trial or large non-randomized
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Near-Infrared Guidance for Vascular Access Requiring Real-Time Digital Visualization
for Evaluation of Potential Access Sites and Vessel Patency (CPT Code 99199)
A peripheral venous catheter is most commonly used for venous access. Traditional techniques for determining
the location of a peripheral vein includes palpating the skin, and unaided visualization of the skin in ambient light
(Perry, 2011). Use of a near-infrared imaging system has been proposed as an alternative method to aid in
visualization of the superficial vasculature. The imaging system provides a display of peripheral vasculature in
real-time. It is purported to reduce the number of intravenous (IV) attempts, reduce the time it takes to initiate an
IV and improve patient satisfaction (Christie Medical, 2013).
U.S. Food and Drug Administration (FDA): The VTS1000 Liquid Crystal Vein Locator (VueTek Scientific™,
LLC, Gray, MN) received 510 (k) approval on Feb 18, 2011. The VTS1000 is a noninvasive electronic device to
aid in the visualization of superficial vasculature. According to the 510(k) summary it is indicated for use during
procedures requiring vascular or peripheral vascular access.
Literature Review
Rothbart et al. (2015) reported on a retrospective study of that examined the use of Accuvein® AV300 vein
viewer used to facilitate venous cannulation in children. The study included 238 consecutive pediatric patients
preceding surgical interventions. The subjects were allocated to groups [control group (124 patients) and
intervention group (114 patients)] in a non-random way - randomization was not feasible because data was
acquired retrospectively. In control group, peripheral IV cannulation was performed without supporting device, in
intervention group with support of AV300. Time and number of attempts until successful venous cannulation
were defined as primary end points. The study found that the median time until successful cannulation was 2 min
(range 0.1-20, quartiles: 25%: 1; 75%: 5) in the intervention group and 1 min (range 0.1-18, quartiles: 25%: 0.2;
75%: 2) in the control group (p< 0.01). Median number of attempts was higher in the intervention group (2; range
1-6, quartiles: 25%: 1; 75%: 3) than in the control group (1; range 1-6, quartiles: 25%: 1; 75%: 2, p < 0.01). The
rate of cannulations successful at first attempt was 0.45 (51 of 114, 95% CI 0.35-0.54) in the intervention group
and 0.73 (90 of 124, 95% CI 0.65-0.81) in the control group (p< 0.01). The authors concluded that they were not
able to reduce neither time nor number of attempts until a successful venous cannulation in children using the
vein viewer and that laser-supported cannulation cannot be recommended for standard procedures. The study
was limited with the lack of randomization.
Van der Woude et al. (2013) reported results of a pragmatic cluster randomized controlled clinical trial using the
VascuLuminator in a population of children with dark skin color requiring intravenous (IV) cannulation in the
operating room. Eighty-eight patients were included in the study (control, n=45; VascuLuminator, n=43). The
availability of the VascuLuminator to anesthesiologists at the operating complex was randomized by computer in
clusters of one week. In the VascuLuminator group IV cannulation was aided by the device, whereas the device
was not available at the operating room in the control group. Success at first attempt was not significant between
the two groups (p=0.27). Median time to successful cannulation was not significant between groups (p=.54). In
the subgroup of children a priori anticipated to be difficult to cannulate (i.e., “hard” or “very hard”), there was a
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trend to higher success at first attempt in the VascuLuminator group (p = 0.03). The authors noted data suggest
limited value of the VascuLuminator in facilitating IV cannulation in a subgroup of children with dark skin color
who are anticipated to be difficult to cannulate.
Kim et al. (2012) evaluated a group of 111 children who were randomized into one of the two groups
(VeinViewer, n=54) or control (n=57). There was no significant difference in the overall first attempt success rate
using the VeinViewer compared with control (p=0.526). There was no significant difference between the groups
for easy (p=0.485), or difficult patients (p=.0.026). Limitations to the study cited by the authors included that the
procedural time was analyzed only in patients with successful venous access on the first attempt because the
time interval after the first failed attempt varied according to the operator and the situation. Further, the amount
of training and practice to attain proficiency with the VeinViewer has not been established.
Phipps et al. (2012) randomized 115 preterm and term neonates undergoing placement of peripherally inserted
central catheters by use of VeinViewer (n=59) or standard techniques (n=56). Overall, there was a trend to more
successful placement using VeinViewer, but no statistical significance (p=0.08). When analysis was limited to the
first attempt at cannulation no differences between the two techniques were found (p=0.55). Additionally, infants
randomized to the VeinViewer were more mature (30±2 weeks gestational age (GA) versus 28±2 weeks GA;
p=0.08). Study limitations included lack of blinding regarding use of VienViewer compared with standard
techniques. Larger studies are needed to demonstrate the effectiveness of this device over standard techniques
for attaining peripheral venous access.
Chapman et al. (2011) reported results of a prospective, randomized study of children aged 0 to 17 who required
nonemergent peripheral intravenous (PIV) catheter placement. Participants were randomized to standard PIV
cannulation or PIV cannulation with the VeinViewer (Christie Medical Holdings, Cypress, CA, formerly Luminetx,
Memphis, TN). The primary outcome measure was time to PIV placement. Secondary outcome measures
included number of PIV attempts and pain scores as reported by the child, parent or guardian and nurse. A total
of 323 patients completed the study. No differences in time to PIV placement, number of PIV attempts or pain
scores was noted for the overall study group. However, a planned subgroup analysis of children aged 0 to 2
(n=107) did yield significant results for time to PIV placement (p<0.047), and for nurses’ perception of pain
(p=0.01). Data did not support improvement in outcomes for the total study group. Additional randomized
controlled trials (RCT) should be conducted to determine the role of this device for evaluation of potential access
sites.
Perry et al. (2011) conducted a prospective RCT to determine whether the use of a near-infrared light
venipuncture aid (VeinViewer, Christie Medical Holdings, Cypress, CA, formerly Luminetx, Memphis, TN) would
improve the rate of successful first-attempt placement of intravenous (IV) catheters in a high-volume pediatric
emergency department (ED). One hundred twenty-three patients were randomized to use of the device (n=62) or
the traditional technique of palpation of the overlying skin and unaided visualization of peripheral veins for IV
access using only ambient room light (n=61). If a vein could not be cannulated after three attempts, patients
crossed over from one study arm to the other, and study nurses attempted placement with the alternative
technique. The primary end point was first-attempt success rate for intravenous (IV) catheter placement. After
completion of patient enrollment, a questionnaire was completed by study nurses as a qualitative assessment of
the device. There was no significant difference in first-attempt success rate between the standard and device
groups. Of the 19 study nurses, 14 completed the questionnaire. Seventy percent expressed neutral or
unfavorable assessments of the device in nondehydrated patients. Ninety percent of nurses found the device a
helpful tool for patients in whom IV access was difficult. Additional RCTs with large patient populations should be
conducted to demonstrate the role of the device in these patients.
Use Outside of the US
No relevant information.
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Endothelial Function Assessment (CPT Code 93998)
The endothelium helps to regulate vascular tone, cellular adhesion, thromboresistance, smooth muscle cell
proliferation, and vessel wall inflammation. Alteration in endothelial function precedes the development of
morphological atherosclerotic changes and can also contribute to lesion development and later clinical
complications (Deanfield, 2007). Noninvasive endothelial function assessment has been proposed as a means to
predict the risk of atherosclerosis and cardiovascular disease.
One method involves measurement of the brachial diameter before and after an increase in shear stress induced
by reactive hyperemia or flow-mediated dilation (FMD). Special probes that have pneumoelectrical tubing that
connect to a computer are placed in an arm stabilizer and the index finger is placed in a probe. A
sphygmomanometer cuff is placed on the forearm distal to the brachial artery, inflated and released for a timed
period. This is repeated with higher pressures used to mimic occlusion. Finally the pressures are measured five
minutes after the pressure is released. FMD occurs as a result of local endothelial release of nitrous oxide. The
information is evaluated by proprietary software and a score indicating the endothelial health is generated. Digital
peripheral arterial tonometry (PAT) quantifies reactive hyperemia-induced changes in pulse volume amplitude
(PVA) in the fingertip, and is an automated method to non-invasively assess endothelial function (Lee, 2012).
According to the manufacturer, EndoPAT™ measures several vascular beds, composed of small vessels and
microcirculation. The manufacturer also notes the EndoPAT™ corrects for systemic changes by a simultaneous
measurement from the (un-occluded) contra-lateral arm.
U.S. Food and Drug Administration (FDA): The Endo PAT 2000 device (Itamar Medical, Inc., Framingham,
MA) received 510(k) approval in November 2003. According to the approval summary it is a non-invasive device,
intended for use as a diagnostic aid in the detection of coronary artery endothelial dysfunction (positive or
negative) using a reactive hyperemia procedure. The summary also notes “The Endo PAT 2000 has been shown
to be predictive of coronary artery endothelial dysfunction in the following patient population: patients with signs
or symptoms of ischemic heart disease, who are indicated for coronary artery angiography, but who lack
angiographic evidence of obstructive coronary artery disease. The device is intended to be used in a hospital or
clinic environment by competent health professionals. The Endo PAT 2000 device is not intended for use as a
screening test in the general patient population. It is intended to supplement, not substitute, the physician’s
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decision-making process. It should be used in conjunction with knowledge of the patient’s history and other
clinical findings.”
The CVProfilor® System, Cardiovascular Profiling System, original applicant Hypertension Diagnostics, Inc.
(Eagan, MN) received 510(k) approval (K001948) from the FDA in November, 2000 as a Class II device for the
noninvasive measurement of blood pressure and pulse rate. According to the summary “It is classified as a
noninvasive blood pressure measurement system providing a signal from which systolic, diastolic, mean, or any
combination of the three pressures can be derived through the use of transducers placed on the surface of the
body.”
Literature Review
Randomized controlled clinical trial data are lacking to demonstrate the clinical utility and effectiveness of
endothelial function assessment to predict cardiovascular risk. The majority of studies in the published peerreviewed literature are prospective cohorts.
Weisrock et al. (2017) conducted a prospective cohort study that evaluated the test-retest reliability of pulse
amplitude tonometry (PAT), as a non-invasive way to assess endothelial dysfunction, using the natural
logarithmic transformed reactive hyperemia index (LnRHI). The cohort consisted of 91 patients divided into four
groups: heart failure with preserved ejection fraction (HFpEF) (n=25); heart failure with reduced ejection fraction
(HFrEF) (n=22); diabetic nephropathy (n=21); and arterial hypertension (n=23). All subjects underwent two
separate PAT measurements at a median interval of seven days (range 4-14 days). LnRHI derived by PAT
showed good reliability in subjects with diabetic nephropathy (intra-class correlation (ICC) = 0.863) and
satisfactory reliability in patients with both HFpEF (ICC = 0.557) and HFrEF (ICC = 0.576). However, in subjects
with arterial hypertension, reliability was poor (ICC = 0.125). It appeared that PAT may be a reliable technique to
assess endothelial dysfunction in adults with diabetic nephropathy, HFpEF or HFrEF. However, for those with
arterial hypertension, the study did not find sufficient reliability, which can possibly be attributed to variations in
heart rate and the respective time of the assessments. The study was limited by the lack of randomization, and
the sample size of subjects in each group.
van den Heuvel et al. (2017) reported on a study of 93 patients to examine the applicability of PAT
to detect a low risk of coronary artery disease (CAD) in a chest pain clinic. PAT was performed resulting in
reactive hyperaemia (RHI) and augmentation (AIx) indices. Patients were risk classified according to HeartScore,
Diamond and Forrester pretest probability (DF), exercise testing (X-ECG), and computed tomography calcium
scoring (CCS) and angiography (CTA). Correlations, risk group differences and prediction of revascularisation
within 1 year were calculated. The results indicated that PAT cannot detect a low risk of CAD, possibly because
RHI and AIx versus X-ECG, CCS and CTA represent independent processes.
To assess whether endothelial dysfunction, as detected by peripheral artery tonometry, can predict late
cardiovascular events, Rubinshtein et al. (2010) induced reactive hyperaemia (RH) following upper arm
occlusion of systolic blood pressure in 270 outpatients. The natural logarithmic scaled RH index (L_RHI) was
calculated from the ratio between the digital pulse volume during RH and at baseline. Follow-up was seven
years. Seven-year adverse event rate was 48% in patients with L_RHI < 0.4 vs. 28% in those with L_RHI ≥ 0.4
(p=0.03). Univariate predictors of adverse events were LRHI, advancing age, and prior coronary bypass surgery.
Multivariate analysis identified L_RHI < 0.4 as an independent predictor of AE (p=0.03). Study limitations include
an uncontrolled study design, and dropout rate of 17%.
Hamburg et al. (2008) reported results of a correlational cohort study of Framingham Third generation Cohort
participants (n=1957). A fingertip peripheral arterial tonometry (PAT) device was used to measure digital pulse
amplitude. Measurements were taken at baseline and in 30 second intervals for four minutes during reactive
hyperemia induced by five minute forearm cuff occlusion. The relation of PAT ratio to cardiovascular risk factors
was strongest in the 90-120 second postdeflation interval (overall model R2=0.159). To determine the relation
between the hyperemic response over time following cuff deflation and clinical cardiovascular risk factors,
stepwise regression models were performed for the PAT ratio for each 30 second interval with age and sex
forced in, selecting from systolic blood pressure, diastolic blood pressure, heart rate, body mass index, total/HDL
cholesterol, triglycerides, glucose, diabetes, current smoking, hormone replacement therapy, hypertension
treatment, lipid-lowering treatment, and prevalent cardiovascular disease. The relation of PAT ratio to
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cardiovascular risk factors was strongest in the 90-120 second postdeflation interval (overall model R2=0.159).
The authors note study findings support further investigations to define clinical utility and predictive value of
digital pulse amplitude. The study was limited by uncontrolled design.
Professional Societies/Organizations
American College of Cardiology Foundation/American Heart Association (ACCF/AHA): These
organizations published the 2010 Guideline for the Assessment of Cardiovascular Risk in Asymptomatic Adults.
The guideline notes that it is unclear whether these measures of peripheral endothelial health provide
incremental predictive information when controlling for traditional risk factors. The guideline further notes that
due to the limited data available, the writing committee concluded that it was premature to recommend serial
FMD measurements to monitor treatment effects. In addition, due to the technical challenges of standardizing
measurement of FMD and the relatively modest evidence of incremental change in risk assessment,
measurement for risk assessment was not regarded as appropriate for risk assessment in the asymptomatic
adult.
American Society of Echocardiography/Society for Vascular Medicine: These societies (Roman, et al.,
2006) published a report regarding the clinical application of noninvasive vascular ultrasound in cardiovascular
risk stratification. The report notes that the ability of flow-mediated endothelium-dependent brachial artery
dilation to provide prognostic information in individuals at intermediate- or low-risk, independent of more standard
risk-profiling approaches, remains to be identified.
Use Outside of the US
No relevant information.
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Permanent Cardiac Contractility Modulation System (CPT Codes 0408T, 0409T, 0410T,
0411T, 0412T, 0413T, 0414T, 0415T, 0416T, 0417T, 0418T, HCPCS code C1824)
Cardiac contractility modulation (CCM) is an electrical device-based approach that has been proposed for the
treatment of chronic heart failure with reduced and midrange ejection fractions (EFs). The Optimizer Smart
System (Impulse Dynamics, Orangeburg,, New York) is a CCM device that is proposed for the treatment of
moderate to severe heart failure. The system comprised of programmable OPTIMIZER Smart Implantable Pulse
Generator (IPG), Model CCM X10; port plug, #2 torque wrench for securing the implanted leads
• OMNI Smart Programmer, model OMNI™ II (with OMNI Smart Software)
• OPTIMIZER Smart Charger, model Mini Charger
• Implantable leads: 2 ventricular leads and 1 atrial lead.
According to the manufacturer’s website, the Optimizer system is a device-based treatment option for the
approximately seventy percent of CHF patients with advanced symptoms that have normal QRS duration and
are not suitable for Cardiac Resynchronization Therapy (CRT). It is a minimally invasive implantable device
designed to treat Chronic Heart Failure (CHF) in patients that are symptomatic despite appropriate medical
treatment. The device is based on novel Cardiac Contractility Modulation technology, and delivers non-excitatory
electric pulses. CCM signals are nonexcitatory electrical signals applied during the cardiac absolute refractory
period that enhance the strength of cardiac muscular contraction (Abraham, et al., 2018).
U.S. Food and Drug Administration (FDA):
The OPTIMIZER Smart System received FDA premarket approval (PMA) March 2019. The device, which
delivers Cardiac Contractility Modulation therapy, is indicated to improve 6-minute hall walk distance, quality of
life, and functional status of New York Heart Association (NYHA) Class III heart failure patients who remain
symptomatic despite guideline directed medical therapy, who are in normal sinus rhythm, are not indicated for
Cardiac Resynchronization Therapy, and have a left ventricular ejection fraction ranging from 25% to 45%.
Literature Review
Tschöpe et al. (2020) conducted a sub-group analysis to assess for the effects of cardiac contractility modulation
(CCM) therapy patients with heart failure and 'mid-range' left ventricular ejection fraction (LVEF, ≥40% and
<50%) for whom there are no approved therapies that improve prognosis. The study assessed the effects of 6month CCM therapy on functional status, exercise tolerance and quality of life in a subgroup of 53 patients with a
LVEF of 40-45% that had been recruited in previous CCM studies (Abraham et al. (2018; Kadish, et al., 2011),
including 37 patients in the CCM group and 16 in the control group. New York Heart Association classification
improved by ≥1 class from baseline to 24 weeks in 80.6% (95% confidence interval [62.5%, 92.5%]) of patients
in the CCM group compared with 57.1% in the control group (95% confidence interval [28.9%, 82.3%], P = 0.15).
Six-minute walk distance increased significantly in the CCM group with a net between-group treatment effect of
53.9 ± 74.2 m (P = 0.05). Peak VO2 improved in the CCM group with a net between-group treatment effect of 2.0
± 2.8 mL/kg/min (P = 0.02). Minnesota Living with Heart Failure Questionnaire score decreased from baseline to
24 weeks with a net between-group treatment effect of -13.1 ± 21.0 (P = 0.10). There were no significant
differences in the adverse event rate between the CCM and control groups. The authors note that preliminary
results derived by a subgroup analysis suggest that CCM therapy exerts favorable effects on functional status,
exercise tolerance, and quality of life in patients with LVEF in the range of 40–45%, with an acceptable safety
profile and further randomized controlled studies are planned to prove these effects.
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Kuschyk et al. (2020) a prospective registry study to assess long‐term effects of cardiac contractility modulation
delivered by the Optimizer Smart system on quality of life, left ventricular ejection fraction (LVEF), mortality and
heart failure and cardiovascular hospitalizations. The study included 503 patients. Effects were evaluated in
three terciles of LVEF (≤25%, 26–34% and ≥35%) and in patients with atrial fibrillation (AF) and normal sinus
rhythm (NSR). Hospitalization rates were compared using a chi‐square test. Changes in functional parameters of
New York Heart Association (NYHA) class, Minnesota Living with Heart Failure Questionnaire (MLWHFQ) and
LVEF were assessed with Wilcoxon signed‐rank test, and event‐free survival by Kaplan–Meier analysis. For the
entire cohort and each subgroup, NYHA class and MLWHFQ improved at 6, 12, 18 and 24 months (P < 0.0001).
At 24 months, NYHA class, MLWHFQ and LVEF showed an average improvement of 0.6 ± 0.7, 10 ± 21 and
5.6 ± 8.4%, respectively (all P < 0.001). LVEF improved in the entire cohort and in the LVEF ≤25% subgroup with
AF and NSR. In the overall cohort, heart failure hospitalizations decreased from 0.74 [95% confidence interval
(CI) 0.66–0.82] prior to enrolment to 0.25 (95% CI 0.21–0.28) events per patient‐year during 2‐year follow‐up
(P < 0.0001). Cardiovascular hospitalizations decreased from 1.04 (95% CI 0.95–1.13) events per patient‐year
prior to enrolment to 0.39 (95% CI 0.35–0.44) events per patient‐year during 2‐year follow‐up (P < 0.0001).
Similar reductions of hospitalization rates were observed in the LVEF, AF and NSR subgroups. Estimated
survival was significantly better than predicted by the Meta-Analysis Global Group in Chronic Heart Failure
(MAGGIC) risk score which predicted mortality at one and three years in the entire cohort and in the LVEF 26–
34% and ≥35% subgroups. The study is limited by the lack of randomization and a control group.
Mando et al. (2019) performed a meta-analysis of the randomized clinical trials (RCTs) to assess the efficacy
and safety of CCM therapy. Outcomes of interest were peak oxygen consumption (peak VO2), 6-Minute Walk
Distance (6MWD), Minnesota Living with Heart Failure Questionnaire (MLHFQ), HF hospitalizations, cardiac
arrhythmias, pacemaker/ICD malfunctioning, all-cause hospitalizations, and mortality. Data were expressed as
standardized mean difference (SMD) or odds ratio (OR). Four RCTs including 801 patients (CCM n = 394) were
available for analysis. The mean age was 59.63 ± 0.84 years, mean ejection fraction was 29.14 ± 1.22%, and
mean QRS duration was 106.23 ± 1.65 msec. Mean follow-up duration was six months. CCM was associated
with improved MLWHFQ (SMD -0.69, p = 0.0008). There were no differences in HF hospitalizations (OR 0.76, p
= 0.12), 6MWD (SMD 0.67, p = 0.10), arrhythmias (OR 1.40, p = 0.14), pacemaker/ICD malfunction/sensing
defect (OR 2.23, p = 0.06), all-cause hospitalizations (OR 0.73, p = 0.33), or all-cause mortality (OR 1.04, p =
0.92) between the CCM and non-CCM groups. The authors concluded that short-term treatment with CCM may
improve MLFHQ without significant difference in 6MWD, arrhythmic events, HF hospitalizations, all-cause
hospitalizations, and all-cause mortality and that there is a trend towards increased pacemaker/ICD device
malfunction. They noted that larger RCTs may be needed to determine if the CCM therapy will be beneficial with
longer follow-up.
Anker et al. (2019) conducted prospective registry study with the aim to assess the longer-term impact of cardiac
contractility modulation (CCM) on hospitalizations and mortality in real-world experience. The study included 140
patients with 25% ≤ left ventricular ejection fraction (LVEF) ≤ 45% receiving CCM therapy (CCM-REG25-45) for
clinical indications. Cardiovascular and heart failure (HF) hospitalizations, Minnesota Living with Heart Failure
Questionnaire (MLHFQ) and NYHA class were assessed over 2 years. Mortality was tracked through 3 years and
compared with predictions by the Seattle Heart Failure Model (SHFM). Separate analysis was performed on
patients with 35% ≤ LVEF ≤ 45% (CCM-REG35-45 ) and 25% ≤ LVEF < 35% (CCM-REG25-34 ). Hospitalizations
decreased by 75% (from 1.2/patient-year the year before, to 0.35/patient-year during the 2 years following CCM,
P<0.0001) in CCM-REG25-45 and by a similar amount in CCM-REG35-45 (P<0.0001) and CCM-REG25-34.
MLHFQ and NYHA class improved in all three cohorts, with progressive improvements over time (P<0.002).
Three-year survival in CCM-REG25-45 (82.8%) and CCM-REG24-34 (79.4%) were similar to those predicted by
SHFM (76.7%, P = 0.16; 78.0%, P = 0.81, respectively) and was better than predicted in CCM-REG35-45 (88.0%
vs. 74.7%, P = 0.046). The limitations of the study include lack of randomization and no separate control group.
Abraham et al. (2018) conducted a randomized controlled study to confirm a subgroup analysis of the prior FIXHF-5 (Evaluate Safety and Efficacy of the OPTIMIZER System in Subjects With Moderate-to-Severe Heart
Failure) study to evaluate that cardiac contractility modulation (CCM) improved exercise tolerance (ET) and
quality of life in patients with ejection fractions between 25% and 45%. The study included 160 patients with
NYHA functional class III or IV symptoms, QRS duration <130 ms, and ejection fraction ≥25% and ≤45% that
were randomized to continued medical therapy (control, n=86) or CCM (treatment, n=74; 68 underwent device
implantation) unblinded for 24 weeks. Peak rate of oxygen consumption (peak Vo2) (primary endpoint),
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Minnesota Living With Heart Failure questionnaire, NYHA functional class, and 6-min hall walk were measured
at baseline and at 12 and 24 weeks. Bayesian repeated measures linear modeling was used for the primary
endpoint analysis with 30% borrowing from the FIX-HF-5 subgroup. Safety was assessed by the percentage of
patients free of device-related adverse events with a pre-specified lower bound of 70%. The difference in peak
Vo2 between groups was 0.84 (95% Bayesian credible interval: 0.123 to 1.552) ml O2/kg/min. Minnesota Living
With Heart Failure questionnaire (p < 0.001), NYHA functional class (p < 0.001), and 6-min hall walk (p = 0.02)
were all better in the treatment versus control group. There were seven device-related events, yielding a lower
bound of 80% of patients free of events. The safety/adverse events included five events of lead dislodgements,
one deep vein thrombosis, and one generator erosion resulting in pocket stimulation that required pocket
revision and replacement of pacemaker leads. The composite of cardiovascular death and HF hospitalizations
was reduced from 10.8% to 2.9% (p = 0.048). Limitation of the study include limited follow-up duration of the
current study which limits the ability to evaluate the long-term effects of CCM on mortality and hospitalizations.
Müller et al. (2017) reported on a prospective, two-year, multi-site evaluation of CCM in patients with heart
failure. The study included 143 subjects with heart failure and reduced ejection fraction that were followed via
clinical registry for 24 months recording NYHA class, Minnesota living with heart failure questionnaire
(MLWHFQ) score, 6 min walk distance, LVEF, and peak VO2 at baseline and 6 month intervals as clinically
indicated. Serious adverse events, and all cause as well as cardiovascular mortality were recorded. Data are
presented stratified by LVEF (all subjects, LVEF <35%, LVEF ≥35%). One hundred and six subjects from 24
sites completed the 24 month follow-up. Baseline parameters were similar among LVEF groups. NYHA and
MLWHFQ improved in all three groups at each time point. LVEF in the entire cohort improved 2.5, 2.9, 5.0, and
4.9% at 6, 12, 18, and 24 months, respectively. Insufficient numbers of subjects had follow-up data for 6 min
walk or peak VO2 assessment, precluding comparative analysis. Serious adverse events (n = 193) were
observed in 91 subjects and similarly distributed between groups with LVEF <35% and LVEF ≥35%, and similar
to other device trials for heart failure. There were 18 deaths (seven cardiovascular related) over two years.
Overall survival at two years was 86.4% (95% confidence intervals: 79.3, 91.2%). The study is limited by the lack
of randomization and control group.
Kadish et al. (2011) conducted a randomized controlled trial to test the longer-term safety and efficacy of CCM
treatment. The study tested CCM in 428 New York Heart Association class III or IV, narrow QRS heart failure
patients with ejection fraction (EF) ≤ 35% randomized to optimal medical therapy (OMT) plus CCM (n = 215)
versus OMT alone (n = 213). Efficacy was assessed by ventilatory anaerobic threshold (VAT), primary end point,
peak Vo₂ (pVo₂), and Minnesota Living with Heart Failure Questionnaire (MLWFQ) at six months. The primary
safety end point was a test of non-inferiority between groups at 12 months for the composite of all-cause
mortality and hospitalizations (12.5% allowable delta). The groups were comparable for age (58 ± 13 vs 59 ± 12
years), EF (26% ± 7% vs 26% ± 7%), pVo₂ (14.7 ± 2.9 vs 14.8 ± 3.2 mL kg⁻¹ min⁻¹), and other characteristics.
While VAT did not improve at six months, CCM significantly improved pVo₂ and MLWHFQ (by 0.65 mL kg⁻¹
min⁻¹ [P = .024] and -9.7 points [P < .0001], respectively) over OMT. Forty-eight percent of OMT and 52% of
CCM patients experienced a safety end point, which satisfied non-inferiority criterion (P = .03). Post hoc,
hypothesis-generating analysis identified a subgroup (characterized by baseline EF ≥ 25% and New York Heart
Association class III symptoms) in which all parameters were improved by CCM. The authors noted that based
on the prespecified primary end point, CCM efficacy was not demonstrated and further studies will be required to
determine the role of CCM in the treatment of patients with medically refractory heart failure.
Professional Societies/Organizations
American College of Cardiology/American Heart Association (ACC/AHA) Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America (HFSA) guideline for the management of heart failure does
not include the use of cardiac contractility modulation (CCM) for treatment of heart failure (Yancy, et al., 2017;
Yancy, et al., 2013).
Use Outside of the US
National Institute of Health Care and Excellence (NICE): NICE published an interventional procedures
guidance for cardiac contractility modulation device implantation for heart failure (NICE, 2019). The guidance
includes the following recommendations:
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•
•

The evidence on cardiac contractility modulation device implantation for heart failure raises no major
safety concerns. However, the evidence on efficacy is inadequate in quantity and quality. Therefore, this
procedure should only be used in the context of research
Further research should ideally be in the form of randomized controlled trials. These should report
details of patient selection, duration and timing of stimulation, and duration of effect of stimulation.
Outcomes should include ejection fraction, oxygen consumption, New York Heart Association
classification and patient-reported outcomes, including quality of life.

European Society of Cardiology (ESC): ESC published guidelines for the diagnosis and treatment of acute
and chronic heart failure (Ponikowski, et al., 2016). The guidelines note that currently, the evidence is considered
insufficient to support specific guideline recommendations for other therapeutic technologies, including cardiac
contractility modulation and further research is required.
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Thoracic Electrical Bioimpedance for the Measurement of Cardiac Output (CPT code
93701)
Electrical bioimpedance (also referred to as thoracic electrical bioimpedance [TEB], transthoracic bioimpedance,
plethysmography, impedance cardiography [ICG], or bioimpedance cardiography) has been investigated as a
noninvasive means of providing continuous assessment of cardiac output and other hemodynamic parameters.
A small electric current is applied to the chest through electrodes placed on the neck and sides of the chest.
Resistance to the current (impedance) is measured through sensors also placed on the neck and sides of the
chest. The pulsatile flow of blood causes fluctuations in the current, and the device calculates cardiac output
from the impedance waveform. Electrical bioimpedance has been investigated in a number of different clinical
settings, including hospital; ambulatory; and specialty care and for a variety of purposes including diagnosis,
assessment, prognosis determination, and management (Albert, 2006).
The use of TEB has been proposed for multiple clinical purposes. These have included differentiation of
cardiogenic from pulmonary causes of dyspnea, optimization of atrioventricular (AV) delay, determination of
need for inotropic therapy, response to cardiac medications, identification of rejection in patients after heart
transplantation, management of fluid and hemodynamics in cardiac patients, evaluate for hypotension in dialysis
patients, measuring normal hemodynamic changes during pregnancy and postpartum, assessing fluid retention
after major thoracic surgery and management of hypertension (San-Frutos, et al., 2011; Cagini, et al., 2011;
Bayya, et al., 2011; Tonelli, et al., 2011; Wang, et al., 2006). However, there is a lack of controlled studies in the
published medical literature that validate clinical applications of thoracic bioimpedance or provide comparisons to
other noninvasive cardiac diagnostic techniques, such as echocardiography.
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Definitive patient selection criteria for TEB have not been established due to conflicting evidence regarding the
impact of cardiac output monitoring on patient management and clinical outcomes. Numerous factors may
interfere with the accuracy of electrical bioimpedance measurements, including: acute lung injury; significant
pulmonary edema; pleural effusion; hemothorax; chest tubes parallel to the aorta; extensive chest wall edema
due to crystalloid infusions; dilatation of the aorta; severe mitral regurgitation; severe aortic regurgitation;
complete bundle block during cardiopulmonary bypass; presence of a minute ventilation sensor function
pacemaker; post-kidney transplant or radical cystectomy; or inability to place electrodes properly. Electrical
bioimpedance measurement may also be inaccurate if the patient is moving, agitated, restless, shivering, or
hyperventilating (Summers, et al., 2003).
U.S. Food and Drug Administration (FDA)
A number of electrical bioimpedance devices have been approved through the 510(k) process of the U.S. Food
and Drug Administration (FDA) as Class II devices for the noninvasive monitoring of cardiac output and other
hemodynamic parameters. The predicate devices upon which clearance was based are previous cardiac output
monitors employing impedance plethysmography. The FDA does not necessarily require clinical data or outcome
studies in making a determination of substantial equivalency for the purpose of device approval under section
510(k). There are several FDA-approved devices including, but not limited to: BioZ Portable (Model BZ-125),
BioZ®.com (Model 4110), BioZ.PC (Models BZ 500 and 501) and BioZDX (Model 5100) (SonoSite, Bothell, WA);
PhysioFlow® Enduro (Vasocom, Inc., Bristol, PA); Cheetah Starling™ SV(Cheetah Medical, Newton Center, MA);
Literature Review
Heart Failure (HF): The role of electrical bioimpedance in the evaluation of patients with acute heart failure
syndromes is still under investigation. There are several prospecitive and retrospective studies that evlauted the
use of electrical impedance for heart failure.
Malfatto et al. (2012) evaluated the reliability of echocardiography, brain natriuretic peptide (BNP), and thoracic
electrical bioimpedance (TEB) in predicting pulmonary capillary wedge pressure (PCWP) in 29 patients (72±4
years, New York Heart Association class 3.5±0.9, ejection fraction 28%±6%) who underwent hemodynamic
evaluation for worsening HF. Echocardiography was performed immediately before the hemodynamic study.
During clinical stability, PCWP, plasma BNP, and TEB were simultaneously assessed. Among TEB variables,
thoracic conductance (thoracic fluid content [TFC]=1⁄kΩ) was used. For detection of PCWP ≥15 mm Hg, TFC≥35
⁄ kΩ had high specificity (97%) and sensitivity (86%) and negative (92%) and positive (97%) predictive value,
while E ⁄ E’ and BNP levels had poorer specificity. After infusion of the inodilator levosimendan, changes in TFC
and PCWP were of the same order of magnitude and mutually related. The study did not provide data on the
clinical impact on patient management or improved health outcome. The authors reported limitations of this study
are the small number of patients included, and the single-center origin of data.
Kamath et al. (2009) studied the utility of ICG in patients hospitalized with heart failure. The BioImpedance
CardioGraphy in Advanced Heart Failure study was a prospective substudy of the Evaluation Study of
Congestive Heart Failure and Pulmonary Artery Catheterization Effectiveness. A total of 170 subjects underwent
blinded ICG measurements using BioZ; of these, 82 underwent right heart catheterization. ICG was compared
with invasively measured hemodynamics by simple correlation and compared overall ICG hemodynamic profiles.
ICG measurements were associated with subsequent death or hospitalization within six months. There was
modest correlation between ICG and invasively measured CO (r=0.4–0.6 on serial measurement). Thoracic fluid
content measured by ICG was not a reliable measure of pulmonary capillary wedge pressure. There was poor
agreement between ICG and invasively measured hemodynamic profiles (κ≤0.1). No ICG variable alone or in
combination was associated with outcome. The authors reported that there does not appear to be specific utility
for ICG in patients hospitalized with advanced heart failure.
In a cohort study, Castellanos et al. (2009) studied whether the combination of BNP and ICG could be used in a
nonacute clinical setting to risk stratify and predict HF-related events in stable outpatients. Patients undergoing
routine outpatient echocardiography underwent ICG and BNP testing and were followed for one year for HFrelated events (emergency department visit or hospitalization due to HF or all-cause death). A total of 524
patients were analyzed, resulting in 57 HF-related events; 16 emergency department visits, 17 hospitalizations,
and 24 all-cause deaths. Using Cox regression analyses, BNP and systolic time ratio index (STRI) by ICG
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proved to be the strongest predictors of future HF-related events. Patients with a BNP>100 pg/ml and STRI
>0.45 sec-1 had a significantly lower event-free survival rate than those with a high BNP and low STRI (67%
versus 89%, P=0.001). In patients with LV dysfunction only, if both BNP and STRI values were high, the relative
risk of a HF-related event increased by 12.5 (95% C.I. 4.2–36.7), when compared with patients with a low BNP
and low STRI (P<0.001). A limitation of this study is it was performed at a single hospital with a homogenous
population therefore results of the study can not be generalized to the broad population.
In the “PRospective Evaluation of Cardiac Decompensation in Patients with Heart Failure by Impedance
Cardiography Test (PREDICT) Multicenter Trial,” researchers studied whether noninvasive thoracic ICG
parameters could predict short-term risk, defined as all-cause death or emergency department (ED) visit or
hospitalization due to worsening heart failure. Data were collected every two weeks for 26 weeks in 212 patients.
A total of 29% of all patients had events. Multivariate analysis identified six clinical and ICG variables that
independently predicted an event within 14 days of assessment. The clinical variables included visual analog
score, New York Heart Association functional class, and systolic BP. The ICG parameters included velocity
index, thoracic fluid content index, and left ventricular ejection time. The three ICG parameters combined into a
composite score were a powerful predictor of an event during the next 14 days. The visits with a high-risk
composite score had a 2.5 times greater likelihood, and those with a low-risk score had a 70% lower chance of a
near-term event compared with visits at intermediate risk. The researchers caution that their findings are not to
be used to titrate therapeutic agents or monitor their effectiveness. It is still not clear whether impedance
cardiography-directed modifications improve clinical outcomes beyond that expected if physicians responded
appropriately to clinical signals in the absence of ICG data. The clinical importance of these findings is currently
being tested in a large-scale trial (Packer, et al., 2006).
Hypertension: There is limited evidence in the peer-reviewed literature to suggest that determination of
hemodynamic parameters by ICG may improve blood pressure (BP) control in patients with hypertension. The
studies do not address the long-term patient health outcomes with ICG monitoring. Additional studies are needed
to indicate that it is the ICG determinations and not the differences in patients or the treatment algorithm that
lead to lower BP (Wang, et al., 2006).
In a randomized, prospective, controlled trial (n=128), Krzesinski et al. (2012) studied the effectiveness of
antihypertensive therapy based on hemodynamic assessment by impedance cardiography in patients with
arterial hypertension. Patients were randomized into empiric or hemodynamic groups in which treatment choice
considered impedance cardiography results. Evaluation of treatment effects was performed after 12 weeks and
included office blood pressure measurement and ambulatory blood pressure monitoring. The authors reported
that all final blood pressure values were lower in the hemodynamic group, significantly for office systolic blood
pressure (empiric versus hemodynamic: 136.1 versus 131.6 mmHg; p=0.036) and diastolic blood pressure (87.0
versus 83.7 mmHg; p=0.013), as well as night-time systolic blood pressure (121.3 versus 117.2 mmHg; p=0.023)
and diastolic blood pressure (71.9 versus 68.4 mmHg; p=0.007). Therapy based on impedance cardiography
significantly increased the reduction in office systolic blood pressure (11.0 versus 17.3 mmHg; p=0.008) and
diastolic blood pressure (7.7 versus 12.2 mmHg; p=0.0008); as well as 24-hour mean systolic blood pressure
(9.8 versus. 14.2 mmHg; p=0.026), daytime systolic blood pressure (10.5 versus 14.8 mmHg; p=0.040), and
night-time systolic blood pressure (7.7 versus 12.2 mmHg; p=0.032). The reported limitation of this study is the
lack of long-term patient health outcomes of ICG monitoring. Additionally, the obtained results should be applied
with caution in women and in patients with significant chronic diseases since both groups were minorities in this
study.
In a randomized controlled trial, the investigators for the Consideration of Noninvasive Hemodynamic Monitoring
to Target Reduction of Blood Pressure Levels (CONTROL) study group (Smith, et al., 2006), studied whether
ICG-guided treatment could aid physicians in reducing BP more effectively than standard care in a population of
uncontrolled hypertensive patients receiving 1–3 medications in a primary care setting. Between November 2002
and November 2004, eleven primary care centers screened 262 patients with a diagnosis of essential
hypertension, ages 18–75, on 1–3 antihypertensive medications with systolic BP 140–179 millimeters of mercury
(mm Hg) and/or diastolic BP 90–109 mm Hg. Exclusion criteria were: greater than three antihypertensive
medications, history of heart failure, ejection fraction < 40%, atrial fibrillation, severe valvular or renal disease,
nephrotic syndrome, cirrhosis, and a cerebrovascular event within three months. Patients were also excluded if
they had abnormal laboratory findings that are not further described, nor were any laboratory values reported in
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the study. Technical limitations of ICG also caused exclusion for height < 47 or > 75 inches, weight < 66 or > 341
pounds, hypersensitivity to sensor gel or adhesive, skin lesion at a sensor site, or the presence of activated
minute-ventilation pacemaker.
One-hundred eighty-four patients were randomized in a 3:2 ratio to either standard care or ICG-guided care.
After randomization, 18 patients were excluded for BP < 140/90 mm Hg upon remeasurement, and two patients
withdrew early from the study. No information was provided about the method of randomization. The authors did
not indicate the number of patients lost in each study arm. Each of the 164 analyzable patients in the study (95 in
the standard arm and 69 in the hemodynamic arm) had a total of five study visits during which BP and ICG
measurements were made. Following a baseline visit, they underwent a two-week washout period during which
all antihypertensive medications were discontinued. They received a post-washout visit at which physicians
prescribed medications consistent with published guidelines, their usual practice patterns, and patient clinical
characteristics. This was followed by three monthly visits at which BP was measured and ICG data were
obtained on all patients, but ICG findings were not revealed in the standard arm to treating physicians or
patients. In the hemodynamic arm, physicians were encouraged to use, but not required to follow, a
hemodynamic treatment strategy. Data are not provided on adherence to the strategy or differences in outcomes
within the hemodynamic group based upon adherence. Patients in both arms were educated about medication
compliance and received a follow-up phone call from a nurse between visits. ICG data were discussed with the
patient by the treating physician in the hemodynamic arm only. Patients were asked how many of their
prescribed pills they had taken at each visit as an estimate of compliance. The authors reported very high
compliance overall, including 100% of pills taken in both arms of the trial at the fifth visit. Pill count audits were
not done. Information was not provided regarding how long a patient had been under treatment for hypertension
prior to study entry. A large percentage of both groups (42% of standard care group and 45% of hemodynamic
care group) were on only one antihypertensive medication at baseline. At baseline, standard care patients’ BP
(in mm Hg.) was 147 ± 9/87 ± 10 and hemodynamic care patients’ BP was 148 ± 12/89 ± 8. After washout,
standard care BP was 156 ± 13/92 ± 9 and hemodynamic care was 155 ± 13/94 ± 9. The final BP for patients in
the standard care group was 136 ±15/82 ± 10, and for the hemodynamic care group the final BP was 129 ±
14/76 ± 11 (p<0.01). There were no statistically significant differences reported in any hemodynamic measures
between the groups at baseline or after washout. The authors reported generalized information as to how
hemodynamic data was used. Specific information as to how a particular hemodynamic measurement was used
to change patient treatment was not provided. For example, “In the hemodynamic arm, the initial selection of
antihypertensive medications appears to have been influenced by the hemodynamic data, because these
patients were more likely to be prescribed a vasodilating agent to reduce systemic vascular resistance (SVR)
index,” and “the hemodynamic treatment strategy influenced medication use when SVR index was considered
high, because patients in the hemodynamic arm were more likely to have received an angiotensin converting
enzyme inhibitors (ACEI), angiotensin II receptor blocker (ARB), or calcium channel blocker (CCB), as was
suggested. This study does not address the long-term patient health outcomes of ICG use in uncontrolled
hypertensive patients.
Dyspnea: Limited evidence is available that evaluates the clinical impact on patient management and/or
improved health outcomes from the use of electrical bioimpedance monitoring for differentiation of cardiogenic
from pulmonary causes of acute dyspnea. Well-designed controlled studies are needed to establish the value of
ICG in assessing patients with dyspnea.
In a prospective study, Lo et al. (2007) compared ICG results in differentiating cardiac from noncardiac causes of
dyspnea to ED physician diagnoses. A total of 52 patients were included in the study. Compared with the final
diagnoses, the overall diagnostic accuracy for ED physicians was 69% (36/52) versus 83% (43/52) for ICG. ED
physicians diagnosed 13 of 20 patients correctly with a final diagnosis of cardiac-caused dyspnea, and 23 of 32
for noncardiac-caused dyspnea. If the ED physician diagnosed both cardiac and noncardiac causes in the same
patient, the authors favored diagnosis by ED physicians according to the treatment at the ED. ICG correctly
diagnosed 15 of 20 patients with cardiac cause, and 28 of 32 with noncardiac cause. The authors reported that
ICG had superior sensitivity (75%/60%), specificity (88%/66%), positive predictive value (79%/52%), and
negative predictive value (85%/72%) over ED physicians, respectively, in the final diagnosis of cardiac versus
noncardiac causes of dyspnea. The reported limitations of this study include a small sample size and
retrospective criteria for ICG diagnosis. The authors stated that a prospective trial is needed to provide greater
confidence in which hemodynamic parameters of ICG have the greatest value in assessing patients in the ED.
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In a prospective study, Peacock et al. (2006) studied the rate of change in diagnosis and therapy resulting from
the availability of ICG data during the initial evaluation of ED patients 65 years of age or older presenting with
dyspnea. Eighty-nine patients were enrolled. Congestive heart failure (CHF) and chronic obstructive pulmonary
disease (COPD) were the most common final diagnoses, occurring in 43 (48%), and 20 (22%), respectively. ICG
data changed the working diagnosis in 12 (13%) and medications administered in 35 (39%). The authors
reported that it is possible that a physician had the right diagnosis and treatment plan before reviewing ICG
results and that ICG data resulted in inappropriate therapies. The authors stated a larger outcomes-based study
is needed.
Ischemic Heart Disease: Gujjar et al (2010) compared cardiac output (CO) measured by TEB with that
measured by multi-gated radionuclide equilibrium cardiography (RNEC). A total of 32 patients with proven or
suspected ischemic heart disease, but without overt cardiac failure, edema or arrhythmias were studied.
Reported limitations are that this study was restricted to outpatients with relatively well preserved cardiac
functions. Hence the comparison may not be generalized to other clinical situations. Additionally, the percentage
error of 42% is moderately higher than an acceptable 30% recommended for such studies comparing physiologic
measurements by two different methods. The authors reported that this comparative study found a moderate
correlation between TEB and RNEC methods of CO measurement. They stated that further studies are needed
to examine the relative utility of TEB in comparison with RNEC as well as other methods of CO measurement
before considering its use in patients with ischemic heart disease.
Optimization of AV Delay: Adjustment of AV delay has been proposed as a means of improving cardiac output
in patients with dual chamber pacemakers and heart failure. Studies have not identified an optimal AV delay in
patients with heart failure. Therefore, it is difficult to know the significance of the reported correlation between
echocardiographic and ICG determination measurements of cardiac output. Studies that support the beneficial
long-term health outcomes using ICG data have not been performed (Wang, et al., 2006, Jordan, et al., 2002).
In a descriptive study, Heinroth et al. (2007) presented data from the routine use of ICG-based cardiac output
measurements to guide the optimization of AV- and interventricular (VV)-interval timing of cardiac
resynchronization therapy (CRT) devices. Forty-six patients with heart failure (left ventricular ejection fraction
<35%, New York Heart Association [NYHA] III–IV) and left bundle branch block (>130 milliseconds [ms]) in sinus
rhythm were evaluated 3–5 days after implantation of a CRT device by means of ICG. Cardiac output was
measured without pacing and with biventricular pacing using a standard protocol of VV- and AV-interval
modification from 60 to +60 ms and 80–140 ms, respectively, in 20 ms steps. Mean CO without pacing was 3.66
± 0.85 L/min and significantly increased to 4.40 ± 1.1 L/min (p<0.05) with simultaneous biventricular pacing and
an AV interval of 120 ms. ‘Optimizing’ both VV and AV intervals further increased cardiac output to 4.86 ± 1.1
L/min (p<0.05). Maximum cardiac output was measured in most patients with left ventricular pre-excitation. The
proportion of nonresponders to CRT was reduced by 56% following AV- and VV-interval modification using ICG
guidance. The authors reported that further work is needed to determine the utility of ICG-derived data in
combining AV and VV intervals to ideally suit any given patient.
Rejection in Patients after Heart Transplantation: ICG in conjunction with endomyocardial biopsy for
detection of rejection in patients after heart transplantation has been proposed. Preliminary findings in a case
series study of 35 patients (Weinhold, et al., 1993) with heart transplants reported that a decrease in acceleration
index was 71% sensitive and 100% specific for rejection. The study did not provide data on the clinical impact on
patient management or improved health outcome after treatment. No other study has confirmed these
preliminary findings (Wang, et al., 2006).
Professional Societies/Organizations
American College of Cardiology/American Heart Association (ACC/AHA) Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America (HFSA) guideline for the management of heart failure states
that other options for diagnostic evaluation of patients with suspected acutely decompensated heart failure, such
as noninvasive cardiac output monitoring are not yet validated (Yancy, et al., 2013). The 2017 focused updated
of the ACCF/AHA/HFSA Guideline for the Management of Heart Failure does not address thoracic electrical
bioimpedance for the measurement of cardiac output (Yancy, et al., 2017).
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Use Outside of the US
European Society of Cardiology (ESC): The 2012 European Society of Cardiology (ESC) guideline for the
diagnosis and treatment of acute and chronic heart failure states, “Management adapted in response to
monitoring thoracic impedance (as an indirect measure of intrathoracic fluid) has not been shown to improve
outcomes. The optimum approach to non-invasive remote monitoring is uncertain, and RCTs performed to date
have given inconsistent results and do not yet support a guideline recommendation” (McMurray, et al., 2012).
ESC published guidelines for the diagnosis and treatment of acute and chronic heart failure (Ponikowski, et al.,
2016). The 2016 ESC guideline for the diagnosis and treatment of acute and chronic heart failure does not
address thoracic electrical bioimpedance for the measurement of cardiac output (Ponikowski, et al., 2016).
Medicare Coverage Determinations
Contractor
NCD

Determination Name/Number

National Coverage Determination (NCD) for Cardiac
Output Monitoring by Thoracic
Electrical Bioimpedance (TEB) (20.16)
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)

Revision Effective
Date
November 2006
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Transcatheter intraoperative blood vessel microinfusion(s) (e.g., intraluminal, vascular
wall and/or perivascular) therapy, any vessel, including radiological supervision and
interpretation, when performed (CPT Code C9759)
The Mercator Bullfrog® Micro-Infusion Device has been proposed as a system designed to inject therapeutic
agents directly, non-systemically and safely through blood vessel walls into adventitial tissues. The vendor
website notes that the device is tipped with a balloon-sheathed microneedle, and is compatible with 0.014” guide
wires and 5 - 7 Fr introducer sheaths. The closed balloon provides a protective covering for a tiny, perpendicularoriented injection needle as it is guided safely through the vasculature to target vessels with diameters of 2-8
mm. When the desired injection site is reached, the balloon is inflated to 2 atmospheres with saline and radioopaque contrast, securing the system for injection and sliding the microneedle through the vessel wall. According
to the vendor website the low pressure inflation does not cause trauma to the vessel wall, unlike standard
angioplasty balloons that operate at 8-20 atmospheres.
U.S. Food and Drug Administration (FDA)
The Mercator MedSystems Bullfrog® Micro-Infusion Device (Mercator MedSystems, New York, NY) received
510(k) premarket clearance. the indications for use are: In selective areas of peripheral and coronary vessels,
the Bullfrog Micro-Infusion Device is intended for the infusion of diagnostic and therapeutic agents into the vessel
wall and perivascular area, or intraluminally,
Direct drug delivery constitutes delivering drug directly to the vessel wall through a needle with a micro-infusion
catheter and has been proposed as treatment for peripheral arterial disease (PAD).The Mercator MedSystems
Bullfrog Micro-Infusion Device is a wire-guided, single operator, endovascular catheter that consists of a
perpendicular microneedle, which is sheathed by and contained within a semi-rigid polymer actuator balloon.
The device is designed to be advanced to target vasculature and hydraulically actuated to move the microneedle
through the external elastic lamina to deliver substances to adventitial and perivascular tissues. A compliant
stabilizing balloon inflates with the actuator to provide a force opposite the needle tip for proper seating of the
needle. The needle is retracted within the sheathing structure by vacuuming the hydraulic actuator.
Literature Review
Razavi, conducted a single arm study to evaluate outcomes of adventitial dexamethasone delivery adjunctive to
standard endovascular revascularization in femoropopliteal peripheral artery disease. The single-arm DANCE
(Dexamethasone to the Adventitia to Enhance Clinical Efficacy After Femoropopliteal Revascularization) trial
enrolled 262 subjects (283 limbs) with symptomatic peripheral artery disease (Rutherford category 2 to 4)
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receiving percutaneous transluminal angioplasty (PTA) (n=124) or atherectomy (ATX) (n=159) in femoropopliteal
lesions 15 cm in length. A mixture of dexamethasone/contrast medium (80%/20%) was delivered to the
adventitia and perivascular tissues surrounding target lesions in all subjects. Thirty-day assessments included
major adverse limb events (MALE) and post-operative death. Twelve-month assessments included primary
patency, freedom from clinically driven target lesion revascularization (CD-TLR), Rutherford scoring, and walking
impairment questionnaire. At 12 months, the primary patency rates in DANCE-ATX and -PTA per-protocol
populations were 78.4% (74.8% intent-to-treat [ITT]) and 75.5% (74.3% ITT), respectively. Rates of CD-TLR in
DANCE-ATX and -PTA subjects were 10.0% (13.1% ITT) and 11.0% (13.7% ITT), respectively. There were no
30-day MALE+post-operative death events nor 12-month device- or drug-related deaths or MALE. The study
concluded that direct adventitial delivery of dexamethasone appears to be an effective and safe therapy to
prevent restenosis and randomized studies are needed to further test this possibility. The study is preliminary
and limited by lack of randomization.
Professional Societies/Organizations
Professional society guidelines that include blood vessel microinfusion are lacking.
Use Outside of the US
No relevant information
Medicare Coverage Determinations
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Determination Name/Number
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NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Therapeutic Ultrafiltration (CPT code 0692T)
Ultrafiltration, also referred to as aquapheresis, has been proposed as a treatment alternative to diuretics in
patients with congestive heart failure (CHF). It is theorized that the advantage of ultrafiltration is the removal of
isotonic fluid, resulting in greater and more reliable salt removal, potentially without the neurohormonal activation
seen with diuretics. It has been noted that the potential limitations of ultrafiltration include the need for large-bore
venous access, systemic anticoagulation, and increased complexity of nursing care related to management of
the device (Felker and Teelink, 2022). The population most likely to benefit and the timing of initiation of this
treatment needs to be identified.
U.S. Food and Drug Administration (FDA)
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Feb 2020, the Aquadex FlexFlow® System 2.0 received 510(k) premarket approval. The Aquadex FlexFlow
System (CHF Solutions, Inc., Eden Prairie, MN) is indicated for:
Continuous ultrafiltration therapy for temporary (up to 8 hours) or extended (longer than 8 hours in patients
who require hospitalization) use in adult and pediatric patients weighing 20 kilograms or more whose fluid
overload is unresponsive to medical management, including diuretics.
All treatments must be administered by a healthcare provider, within an outpatient or inpatient clinical setting,
under physician prescription, both of whom having received training in extracorporeal therapies.
Literature Review
Hu et al. (2020) conducted a single center, prospective, randomized, controlled trial on the efficacy of
ultrafiltration versus intensive diuretic treatment for patients with ADHF and hypervolemia. The study included
100 patients with ADHF within 24 hours of admission that were randomly assigned into early ultrafiltration
(n = 40) or torasemide plus tolvaptan (n = 60) groups. The primary outcomes were weight loss and an increase in
urine output on days four and eight of treatment. Patients who received early ultrafiltration for three days
achieved a greater weight loss (kg) (− 2.94 ± 3.76 vs − 0.64 ± 0.91, P < 0.001) and urine increase (mL)
(198.00 ± 170.70 vs 61.77 ± 4.67, P < 0.001) than the torasemide plus tolvaptan group on day 4. From days four
to seven, patients in the early ultrafiltration group received sequential therapy of torasemide and tolvaptan. Better
control of volume was reflected in a greater weight loss (− 3.72 ± 3.81 vs − 1.34 ± 1.32, P < 0.001) and urine
increase (373.80 ± 120.90 vs 79.5 ± 52.35, P < 0.001), greater reduction of B-type natriuretic peptide (BNP)
(pg/mL) (− 1144 ± 1435 vs − 654.02 ± 889.65, P = 0.037), NYHA (New York Heart Association) functional class
(− 1.45 ± 0.50 vs − 1.17 ± 0.62, P = 0.018), jugular venous pulse (JVP) score (points) (− 1.9 ± 1.13 vs
− 0.78 ± 0.69, P < 0.001), inferior vena cava (IVC) diameter (mm) (− 15.35 ± 11.03 vs − 4.98 ± 6.00, P < 0.001)
and an increase in the dyspnea score (points) (4.08 ± 3.44 vs 2.77 ± 2.03, P = 0.035) in the early ultrafiltration
group on day eight. No significant differences were found in the readmission and mortality rates in the two
patient groups at the one and 3-month follow-ups. Both groups had a similar stable renal profile. The authors
concluded that the single center trial demonstrated that early ultrafiltration can effectively and safely reduces
volume overload in patients with ADHF and that a treatment strategy of early ultrafiltration and sequential
therapy with diuretics may restore patients’ responsiveness to diuretics and help them achieve an easing of
dyspnea symptoms and improve their cardiac function; however they noted that multicenter clinical trials and
longer follow-ups are still needed to validate the results and future studies should focus on understanding the
effect of ultrafiltration on the prognosis of HF, identify the population most likely to benefit from ultrafiltration
therapy, select the best indication of ultrafiltration therapy and explore the best timing for the initiation of
ultrafiltration.
Costanza et al. (2016) reported on the AVOID-HF (Aquapheresis versus Intravenous Diuretics and
Hospitalization for Heart Failure) trial to test the hypothesis that patients hospitalized for heart failure (HF) treated
with adjustable ultrafiltration (AUF) would have a longer time to first HF event within 90 days after hospital
discharge than those receiving adjustable intravenous loop diuretics (ALD). The AVOID-HF trial, designed as a
multicenter, 1-to-1 randomized study of 810 hospitalized HF patients, was terminated unilaterally and
prematurely by the sponsor (Baxter Healthcare, Deerfield, Illinois) after enrollment of 224 patients (27.5%).
Aquadex FlexFlow System (Baxter Healthcare) was used for AUF. A Clinical Events Committee, blinded to the
randomized treatment, adjudicated whether 90-day events were due to HF. A total of 110 patients were
randomized to AUF and 114 to ALD. Baseline characteristics were similar. Estimated days to first HF event for
the AUF and ALD group were, respectively, 62 and 34 (p = 0.106). At 30 days, compared with the ALD group,
the AUF group had fewer HF and cardiovascular events. Renal function changes were similar. More AUF
patients experienced an adverse effect of special interest (p = 0.018) and a serious study product-related
adverse event (p = 0.026). The 90-day mortality was similar. The authors concluded that compared with the ALD
group, the AUF group trended toward a longer time to first HF event within 90 days and fewer HF and
cardiovascular events. More patients in the AUF group experienced special interest or serious product-related
adverse event. The authors notes that due to the trial's untimely termination, additional AUF investigation is
warranted.
Bart et al. (2012) conducted a randomized trial to examine the efficacy and safety of ultrafiltration in patients with
acute decompensated heart failure complicated by persistent congestion and worsened renal function
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(Cardiorenal Rescue Study in Acute Decompensated Heart Failure [CARRESS-HF]). The trial included 188
hospitalized patients with acute decompensated heart failure, worsened renal function, and persistent congestion
randomly assigned to a strategy of stepped pharmacologic therapy (94 patients) or ultrafiltration (94 patients).
The primary end point was the bivariate change from baseline in the serum creatinine level and body weight, as
assessed 96 hours after random assignment. Patients were followed for 60 days. Ultrafiltration was inferior to
pharmacologic therapy with respect to the bivariate end point of the change in the serum creatinine level and
body weight 96 hours after enrollment (P=0.003), due primarily to an increase in the creatinine level in the
ultrafiltration group. At 96 hours, the mean change in the creatinine level was -0.04±0.53 mg per deciliter (3.5±46.9 μmol per liter) in the pharmacologic-therapy group, as compared with +0.23±0.70 mg per deciliter
(20.3±61.9 μmol per liter) in the ultrafiltration group (P=0.003). There was no significant difference in weight loss
96 hours after enrollment between patients in the pharmacologic-therapy group and those in the ultrafiltration
group (a loss of 5.5±5.1 kg [12.1±11.3 lb] and 5.7±3.9 kg [12.6±8.5 lb], respectively; P=0.58). A higher
percentage of patients in the ultrafiltration group than in the pharmacologic-therapy group had a serious adverse
event (72% vs. 57%, P=0.03); the higher percentage of adverse events in the ultrafiltration group was
attributable mainly to higher incidences of kidney failure, bleeding complications, and intravenous catheterrelated complications The authors concluded that for patients in this trial hospitalized for acute decompensated
heart failure, worsened renal function, and persistent congestion, the use of a stepped pharmacologic-therapy
algorithm was superior to a strategy of ultrafiltration for the preservation of renal function at 96 hours, with a
similar amount of weight loss with the two approaches. Ultrafiltration was associated with a higher rate of
adverse events.
Fudim et al. (2020) examined differential outcomes of high versus low fluid removal and preserved versus
reduced ejection fraction (EF) in above CARRESS-HF (Cardiorenal Rescue Study in Acute Decompensated
Heart Failure) trial (Bart, et al., 2012). Baseline characteristics in the ultrafiltration arm were compared according
to 24‐hour ultrafiltration‐based fluid removal above versus below the median. Patients were stratified by EF
(≤40% or >40%). Clinical parameters of clinical decongestion during the hospitalization based on initial (≤24
hours) response were compared to ultrafiltration. Cox‐proportional hazards models were used to identify
associations between fluid removal <24 hours and composite of death, hospitalization, or unscheduled
outpatient/emergency department visit during study follow‐up. The intention‐to‐treat analysis included 93
patients. Within 24 hours, median fluid removal was 1.89 L (Q1, Q3: 1.22, 3.16). The high fluid removal group
had a greater urine output (9.08 versus 6.23 L, P=0.027) after 96 hours. Creatinine change from baseline to 96
hours was similar in both groups (0.10 mg/dL increase, P=0.610). The EF >40% group demonstrated larger
increases of change in creatinine (P=0.023) and aldosterone (P=0.038) from baseline to 96 hours. Among
patients with EF >40%, those with above median fluid removal (n=17) when compared with below median (n=17)
had an increased rate of the combined end point (87.5% versus 47.1%, P=0.014). The authors concluded that in
patients with acute heart failure, higher initial fluid removal with ultrafiltration had no association with worsening
renal function. In patients with EF >40%, ultrafiltration was associated with worsening renal function irrespective
of fluid removal rate and higher initial fluid removal was associated with higher rates of adverse clinical
outcomes, highlighting variable responses to decongestive therapy.
Rogers et al. (2020) conducted a study to evaluate the consequences of ultrafiltration (UF) and standard
intravenous diuretic (furosemide) therapy on glomerular filtration rate (GFR) and renal plasma flow in patients
with acute decompensated heart failure. The study included 19 patients hospitalized for acute decompensated
heart failure with an ejection fraction less than 40% and two or more signs of hypervolemia that were randomized
to receive UF or intravenous diuretics. Urine output, GFR (as measured by iothalamate), and renal plasma flow
(as measured by para-aminohippurate) were assessed before fluid removal and after 48 hours. The patients
were randomized to receive UF (n=9) or intravenous diuretics (n=10). The change in GFR (-3.4 +/- 7.7 mL/min
vs. -3.6 +/- 11.5 mL/min; P = .966), renal plasma flow (26.6 +/- 62.7 mL/min vs. 16.1 +/- 42.0 mL/min; P = .669),
and filtration fraction (-6.9 +/- 13.6 mL/min vs. -3.9 +/- 13.6 mL/min; P = .644) after treatment were not
significantly different between the UF and furosemide treatment groups, respectively. There was no significant
difference in net 48-hour fluid removal between the groups (-3211 +/- 2345 mL for UF and -2725 +/- 2330 mL for
furosemide, P = .682). UF removed 3666 +/- 2402 mL. Urine output during 48 hours was significantly greater in
the furosemide group (5786 +/- 2587 mL) compared with the UF group (2286 +/- 915 mL, P < .001). The authors
concluded that during a 48-hour period, UF did not cause any significant differences in renal hemodynamics
compared with the standard treatment of intravenous diuretics. In addition it is noted that while UF can remove

Page 37 of 117
Medical Coverage Policy: 0504

fluid, it is not presently clear which patients demonstrate better outcomes when treated with UF rather than
diuretics. The study was limited by the small number of patients and short duration.
Costanza et al. (2007); Costanza et al. (2010) conducted a prospective, randomized, multicenter trial of early
ultrafiltration versus intravenous diuretics in patients hospitalized with HF and hypervolemia (Ultrafiltration versus
Intravenous Diuretics for Patients Hospitalized for Acute Decompensated Congestive Heart Failure, UNLOAD
trial). The study included 200 patients hospitalized for HF with >or=2 signs of hypervolemia randomized to
ultrafiltration or intravenous diuretics. Primary end points were weight loss and dyspnea assessment at 48 hours
after randomization. Secondary end points included net fluid loss at 48 hours, functional capacity, HF
rehospitalizations, and unscheduled visits in 90 days. Safety end points included changes in renal function,
electrolytes, and blood pressure. At 48 hours, weight (5.0 +/- 3.1 kg vs. 3.1 +/- 3.5 kg; p = 0.001) and net fluid
loss (4.6 vs. 3.3 l; p = 0.001) were greater in the ultrafiltration group. Dyspnea scores were similar. At 90 days,
the ultrafiltration group had fewer patients rehospitalized for HF (16 of 89 [18%]vs. 28 of 87 [32%]; p = 0.037), HF
rehospitalizations (0.22 +/- 0.54 vs. 0.46 +/- 0.76; p = 0.022), rehospitalization days (1.4 +/- 4.2 vs. 3.8 +/- 8.5; p
= 0.022) per patient, and unscheduled visits (14 of 65 [21%]vs. 29 of 66 [44%]; p = 0.009). No serum creatinine
differences occurred between groups. Nine deaths occurred in the ultrafiltration group and 11 in the diuretics
group. Limitations include that the study was not controlled and not blinded. The authors conclude the UNLOAD
trial conclusively shows that early ultrafiltration safely produces greater weight and fluid loss than intravenous
loop diuretics in hypervolemic HF patients. The authors note that additional prospective, randomized studies are
needed to confirm or refute the hypothesis that removal of isotonic rather than hypotonic fluid is a key factor in
producing sustained clinical benefit in congested HF patients and to determine if clinical features predictive of
natriuretic failure in response to diuretics can be identified and if diuretic strategies can be developed to
effectively reduce total body sodium excess.
Professional Societies/Organizations
American College of Cardiology/American Heart Association (ACC/AHA) Task Force on Clinical Practice
Guidelines and the Heart Failure Society of America (HFSA) guideline for the management of heart failure
(Yancy, et al., 2017; Yancy, et al., 2013). In the 2013 ACC/AHA guideline for management of heart failure, in the
section for hospitalized patient, includes the recommendations for Renal Replacement Therapy—Ultrafiltration:
Recommendation Class IIb
• Ultrafiltration may be considered for patients with obvious volume overload to alleviate congestive
symptoms and fluid weight. (Level of Evidence: B)
• Ultrafiltration may be considered for patients with refractory congestion not responding to medical
therapy. (Level of Evidence: C)
Class IIb: benefit ≥ Risk; additional studies with broad objectives needed; additional registry data would be
helpful; procedure/Treatment may be considered
Level of evidence: B:
Limited populations evaluated; data derived from a single randomized trial or nonrandomized studies.
Level of evidence: C
Very limited populations evaluated; only consensus opinions of experts, case studies or standard of care
Classllb/Level B:
• recommendations usefulness/efficacy less well established
• greater conflicting evidence from single randomized trial or nonrandomized studies
Classllb/Level C
• recommendations usefulness/efficacy less well established
• only diverging expert opinions, case studies or standard of care
Use Outside of the US
Canadian Cardiovascular Society: this organization published guidelines for the management of heart failure
(Ezekowitz, et al., 2017). Regarding ultrafiltration, the guidelines include:
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We do not recommend the routine use of ultrafiltration (UF) for the management of intractable edema in
decompensated HF (Weak Recommendation; Low-Quality Evidence).
European Society of Cardiology (ESC): ESC published guidelines for the diagnosis and treatment of acute
and chronic heart failure (McDonagh, et al., 2021). The guidelines include the recommendation:
Ultrafiltration may be considered in refractory volume overload unresponsive to diuretic treatment.
Class of recommendation IIb - Usefulness/efficacy is less well established by evidence/opinion
Level of evidence C - Consensus of opinion of the experts and/or small studies, retrospective studies,
registries.
National Institute of Health Care and Excellence (NICE): NICE published a clinical guideline for acute heart
failure: diagnosis and management (NICE (2021). The guideline included the following recommendation:
•
•

Do not routinely offer ultrafiltration to people with acute heart failure.
Consider ultrafiltration for people with confirmed diuretic resistance. Diuretic resistance is defined as
dose escalation beyond a person's previously recognized dose ceiling or a dose approaching the
maximum recommended daily dose without incremental improvement in diuresis.
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Coronary intravascular lithotripsy (CPT code 0715T, HCPCS code C1761)
Coronary intravascular lithotripsy (IVL) has been proposed for vessel preparation in the presence of coronary
artery calcification prior to stent delivery. IVL is a novel technique based on an established treatment strategy for
renal calculi, in which multiple lithotripsy emitters mounted on a traditional catheter platform deliver localized
pulsatile sonic pressure waves to circumferentially modify vascular calcium. In contrast to ultrasound
technologies which are characterized by low amplitude but very high frequency waveforms, an acoustic pressure
shockwave has a very high amplitude but low frequency.
U.S. Food and Drug Administration (FDA)
February 2021, the FDA granted premarket approval (PMA) for Shockwave Intravascular Lithotripsy (IVL)
System with the Shockwave C2 Coronary Intravascular Lithotripsy (IVL) Catheter (Shockwave Medical, Inc.,
Santa Clara, CA). The device is indicated for lithotripsy-enabled, low-pressure balloon dilatation of severely
calcified, stenotic de novo coronary arteries prior to stenting.
Contraindications for Use:
The Shockwave C2 Coronary IVL System is contraindicated for the following:
• This device is not intended for stent delivery.
• This device is not intended for use in carotid or cerebrovascular arteries.
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The Shockwave Intravascular Lithotripsy (IVL) System consists of the Shockwave C2 Coronary IVL Catheter, the
IVL Generator, the IVL Connector Cable, and its accessories. The Shockwave C2 Coronary IVL Catheter is used
exclusively with these other components. The IVL Connector Cable is a remote actuator which connects the IVL
Generator to the IVL Catheter and is used to activate the lithotripsy therapy from the IVL Generator. Figure 1
shows the Shockwave IVL System that includes the Shockwave C2 IVL Catheter, IVL Generator and IVL
Connector Cable.
Literature Review
Hill et al. (2020) conducted a prospective, single-arm multicenter study (Disrupt CAD III study) designed for
regulatory approval (FDA) of coronary intravascular lithotripsy (IVL) with the purpose to assess the safety and
effectiveness of IVL in severely calcified de novo coronary lesions. The study included 431 patients at 47 sites in
four countries. The primary safety endpoint was freedom from major adverse cardiovascular events (cardiac
death, myocardial infarction, or target vessel revascularization) at 30 days. The primary effectiveness endpoint
was procedural success. Both endpoints were compared with a pre-specified performance goal (PG). The
mechanism of calcium modification was assessed in an optical coherence tomography (OCT) substudy. There
were 384 patients in the intention-to-treat dataset for the primary and secondary endpoint analyses. The primary
safety endpoint of the 30-day freedom from major adverse cardiovascular events was 92.2%; the lower bound of
the 95% confidence interval was 89.9%, which exceeded the PG of 84.4% (p < 0.0001). The primary
effectiveness endpoint of procedural success was 92.4%; the lower bound of the 95% confidence interval was
90.2%, which exceeded the PG of 83.4% (p < 0.0001). Mean calcified segment length was 47.9 ± 18.8 mm,
calcium angle was 292.5 ± 76.5°, and calcium thickness was 0.96 ± 0.25 mm at the site of maximum
calcification. OCT demonstrated multiplane and longitudinal calcium fractures after IVL in 67.4% of lesions.
Minimum stent area was 6.5 ± 2.1 mm2 and was similar regardless of demonstrable fractures on OCT. the study
limitations include the lack of randomization and a control group. The author notes that longer-term clinical
follow-up (this study will be ongoing through two years) is required to determine the durability of clinical benefit
associated with IVL-optimized stent implantation.
Mhanna et al. (2021) conducted a meta-analysis of studies to evaluate the utility of adjunctive intravascular
lithotripsy (IVL). The primary outcomes of our study were the clinical success, defined as the ability of IVL to
produce residual diameter stenosis <50% (RDS < 50%) after stenting with no evidence of in-hospital major
adverse cardiac events, and the angiographic success, defined as success in facilitating stent delivery with RDS
< 50% and without serious angiographic complications. The secondary outcomes included post-IVL and poststenting changes in lumen area, calcium angle, and the maximum calcium thickness. Proportional analysis was
used for binary data and mean difference was used for continuous data. All meta-analyses were conducted
using a random-effect model and 95% confidence intervals (CIs) were included. The review included eight
single-arm observational studies, with 980 patients (1011 lesions). Acute coronary syndrome was present in
48.8% of the patients and severe calcifications were present in 97% of lesions. Clinical success was achieved in
95.4% of patients (95%CI:92.9%-97.9%). Angiographic success was achieved in 97% of patients (95%CI:95%99%). There was an overall increase in postprocedural lumen area as well as significant reduction of calcium
angle and maximum calcium thickness. The authors concluded that while IVL seems to have efficacy and safety
in the management of CCAD, adequately powered RCTs are needed to evaluate IVL compared to other
calcium/plaque modifying techniques.
Saito et al. (2021) conducted a prospective, multicenter study to assess the safety and effectiveness of
intravascular lithotripsy (IVL) treatment of de novo stenoses involving severely calcified coronary vessels in a
Japanese population (Disrupt CAD IV), designed for Japanese regulatory approval of coronary IVL). The primary
safety endpoint was freedom from major adverse cardiac events (MACE) at 30 days. The primary effectiveness
endpoint was procedural success (residual stenosis <50% by QCA without in-hospital MACE). Noninferiority
analyses for the primary endpoints were performed by comparing the CAD IV cohort with a propensity-matched
historical IVL control group. The study included 64 patients from eight centers. Severe calcification by core
laboratory assessment was present in all lesions, with a calcified length of 49.8±15.5 mm and a calcium angle of
257.9±78.4° by optical coherence tomography. Primary endpoints were achieved with non-inferiority
demonstrated for freedom from 30-day MACE (CAD IV: 93.8% vs. Control: 91.2%, P=0.008), and procedural
success (CAD IV: 93.8% vs. Control: 91.6%, P=0.007). No perforations, abrupt closures, or slow/no-reflow
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events occurred at any time during the procedures. The study was limited by the small number of patients and
short follow-up time.
Cubero-Gallego et al. (2020) reported on a prospective, multicenter registry study that reports the initial
experience of treatment of calcified lesions with coronary lithoplasty (CL) in an unselected and high-risk
population. The study included 57 (66 lesions). patients that were all consecutive cases with calcified coronary
lesions that underwent CL between August, 2018 and August, 2019. The exclusion criteria consisted of a target
lesion located in a small vessel (< 2.5mm) and the presence of dissection prior to CL. Quantitative coronary
angiography and intravascular ultrasound/optical coherence tomography analysis were completed by an
independent central core laboratory. The population was elderly (72.6±9.4 years) with high proportions of
patients with diabetes (56%), chronic kidney disease (35%), and multivessel disease (84%). All lesions were
classiﬁed as type B/C. More than 75% of lesions were predilated with noncompliant/semicompliant balloons or
cutting-balloon. Rotablator was used in 5 lesions (7.6%) prelithoplasty. On average, CL required 1.17 balloons
delivering a mean of 60 pulses. Successful CL was achieved in 98%. In 13% of cases, lithoplasty balloon was
broken during therapy. There were few procedural complications: 2 cases of significant dissections (none related
to lithoplasty balloon rupture) were successfully treated with drug-eluting stent implantation. One patient
experienced stent thrombosis 2 days after successfully undergoing target lesion revascularization. The authors
concluded that the study supports the feasibility, safety, and short-term efficacy of PCI for calcified coronary
lesions using CL in an unselected and high-risk population with promising results. The authors notes that this is
an observational study, not a randomized controlled study, with the sample size was relatively small, with a short
follow-up time, absence of a comparison group, with heterogeneity of lesions included and with self-reporting of
events and that larger multicenter registries with long-term follow-up are required to clarify the role of plaque
modification using CL.
Ali et al. (2019) conducted a prospective multicenter, single-arm post-approval study to confirm the safety and
effectiveness of intravascular lithotripsy (IVL) for modification of severe coronary artery calcification (CAC)
(Disrupt CAD II study). The study included 120 patients with severe CAC with a clinical indication for
revascularization who underwent vessel preparation for stent implantation with IVL. The primary end point was
in-hospital major adverse cardiac events (cardiac death, myocardial infarction, or target vessel
revascularization). An optical coherence tomography substudy was performed to evaluate the mechanism of
action of IVL, quantifying CAC characteristics and calcium plaque fracture. Independent core laboratories
adjudicated angiography and optical coherence tomography, and an independent clinical events committee
adjudicated major adverse cardiac events. Severe CAC was present in 94.2% of lesions. Successful delivery
and use of the IVL catheter was achieved in all patients. The post-IVL angiographic acute luminal gain was
0.83±0.47 mm, and residual stenosis was 32.7±10.4%, which further decreased to 7.8±7.1% after drug-eluting
stent implantation. The primary end point occurred in 5.8% of patients, consisting of 7 non-Q-wave myocardial
infarctions. There was no procedural abrupt closure, slow or no reflow, or perforations. In 47 patients with postpercutaneous coronary intervention optical coherence tomography, calcium fracture was identified in 78.7% of
lesions with 3.4±2.6 fractures per lesion, measuring 5.5±5.0 mm in length. The authors concluded that in patients
with severe CAC who require coronary revascularization, IVL was safely performed with high procedural success
and minimal complications and resulted in substantial calcific plaque fracture in most lesions, procedural success
with low MACE rates in severely calcified lesions in a Japanese population. The study was limited by lack of
randomization and lack of a concurrent control group.
Professional Societies/Organizations
Professional society guidelines that include coronary intravascular lithotripsy are lacking.
Use Outside of the US
National Institute of Health Care and Excellence (NICE): NICE published interventional procedures guidance
for intravascular lithotripsy for calcified coronary arteries during percutaneous coronary intervention. The
guidance includes the recommendation:
• Evidence on the safety and efficacy of intravascular lithotripsy for calcified coronary arteries during
percutaneous coronary intervention is limited in quantity and quality. Therefore, this procedure should
only be used with special arrangements for clinical governance, consent, and audit or research.
Medicare Coverage Determinations
Page 42 of 117
Medical Coverage Policy: 0504

Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
References
1. Ali ZA, Nef H, Escaned J, Werner N, Banning AP, Hill JM, et al. Safety and Effectiveness of Coronary
Intravascular Lithotripsy for Treatment of Severely Calcified Coronary Stenoses: The Disrupt CAD II
Study. Circ Cardiovasc Interv. 2019 Oct;12(10):e008434.
2. Cubero-Gallego H, Millán R, Fuertes M, Amat-Santos I, Quiroga X, Gómez-Lara J, Salvatella N, et al.
Coronary lithoplasty for calcified lesions: real-world multicenter registry. Rev Esp Cardiol (Engl Ed). 2020
Dec;73(12):1003-1010. English, Spanish.
3. Hill JM, Kereiakes DJ, Shlofmitz RA, Klein AJ, Riley RF, Price MJ, et al.; Disrupt CAD III Investigators.
Intravascular Lithotripsy for Treatment of Severely Calcified Coronary Artery Disease. J Am Coll Cardiol.
2020 Dec 1;76(22):2635-2646.
4. Liang B, Gu N. Evaluation of the Safety and Efficacy of Coronary Intravascular Lithotripsy for Treatment
of Severely Calcified Coronary Stenoses: Evidence From the Serial Disrupt CAD Trials. Front
Cardiovasc Med. 2021 Aug 19;8:724481.
5. Mhanna M, Beran A, Nazir S, Sajdeya O, Srour O, Elzanaty A, Eltahawy EA. Efficacy and safety of
intravascular lithotripsy in calcified coronary lesions: A systematic review and meta-analysis. Cardiovasc
Revasc Med. 2021 May 19:S1553-8389(21)00253-0.
6. National Institute of Health Care and Excellence (NICE). Intravascular lithotripsy for calcified coronary
arteries during percutaneous coronary intervention. Interventional procedures guidance [IPG673]
Published: 24 June 2020. Accessed February 5, 2022. Available at URL address:
https://www.nice.org.uk/guidance/ipg673
7. Saito S, Yamazaki S, Takahashi A, Namiki A, Kawasaki T, Otsuji S, et al. Disrupt CAD IV Investigators.
Intravascular Lithotripsy for Vessel Preparation in Severely Calcified Coronary Arteries Prior to Stent
Placement- Primary Outcomes From the Japanese Disrupt CAD IV Study. Circ J. 2021 May
25;85(6):826-833. doi: 10.1253/circj.CJ-20-1174. Epub 2021 Feb 5. PMID: 33551398.
8. U.S. Food and Drug Administration (FDA).Shockwave Intravascular Lithotripsy (IVL) System with the
Shockwave C2 Coronary Intravascular Lithotripsy (IVL) Catheter – P200039. Accessed January 13,
2022. Available at URL address:
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpma/pma.cfm?id=P200039
Coding Information Cardiovascular
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may
not be eligible for reimbursement
Implanted Wireless Pulmonary Artery Pressure Sensor for Long-Term Hemodynamic Monitoring (e.g.,
CardioMEMS HF System)
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®*
Codes
33289

93264

Description
Transcatheter implantation of wireless pulmonary artery pressure sensor for long-term
hemodynamic monitoring, including deployment and calibration of the sensor, right heart
catheterization, selective pulmonary catheterization, radiological supervision and interpretation,
and pulmonary artery angiography, when performed
Remote monitoring of a wireless pulmonary artery pressure sensor for up to 30 days, including
at least weekly downloads of pulmonary artery pressure recordings, interpretation(s), trend
analysis, and report(s) by a physician or other qualified health care professional
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HCPCS
Codes
C2624

Description
Implantable wireless pulmonary artery pressure sensor with delivery catheter, including all
system components

Cardiovascular Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
34717

34718

93701

93998

Description
Endovascular repair of iliac artery at the time
of aorto-iliac artery endograft placement by
deployment of an iliac branched endograft
including pre-procedure sizing and device
selection, all ipsilateral selective iliac artery
catheterization(s), all associated radiological
supervision and interpretation, and all
endograft extension(s) proximally to the aortic
bifurcation and distally in the internal iliac,
external iliac, and common femoral artery(ies),
and treatment zone angioplasty/stenting, when
performed, for rupture or other than rupture
(eg, for aneurysm, pseudoaneurysm,
dissection, arteriovenous malformation,
penetrating ulcer, traumatic disruption),
unilateral (List separately in addition to code
for primary procedure)
Endovascular repair of iliac artery, not
associated with placement of an aorto-iliac
artery endograft at the same session, by
deployment of an iliac branched endograft,
including pre-procedure sizing and device
selection, all ipsilateral selective iliac artery
catheterization(s), all associated radiological
supervision and interpretation, and all
endograft extension(s) proximally to the aortic
bifurcation and distally in the internal iliac,
external iliac, and common femoral artery(ies),
and treatment zone angioplasty/stenting, when
performed, for other than rupture (eg, for
aneurysm, pseudoaneurysm, dissection,
arteriovenous malformation, penetrating ulcer),
unilateral
Bioimpedance-derived physiologic
cardiovascular analysis

Unlisted noninvasive vascular diagnostic study
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Comment
GORE® EXCLUDER® Iliac Branch
Endoprosthesis (IBE)
(W. L. Gore & Associates, Inc.)

GORE® EXCLUDER® Iliac Branch
Endoprosthesis (IBE)
(W. L. Gore & Associates, Inc.)

Examples include: BioZ Portable, BioZ.PC,
BioZDX (SonoSite); PhysioFlow® Enduro
(Vasocom, Inc.); Cheetah Starling™ SV
(Cheetah Medical)
Considered
Experimental/Investigational/Unproven when
used to report unilateral or bilateral endothelial
function assessments, using peripheral
vascular response to reactive hyperemia,
noninvasive (eg, brachial artery ultrasound,
peripheral artery tonometry)

CPT®*
Codes
99199

0408T

0409T

0410T

0411T

0412T
0413T

0414T

0415T

0416T
0417T

0418T

Description
Unlisted special service, procedure or report

Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; pulse generator with transvenous
electrodes
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; pulse generator only
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; atrial electrode only
Insertion or replacement of permanent cardiac
contractility modulation system, including
contractility evaluation when performed, and
programming of sensing and therapeutic
parameters; ventricular electrode only
Removal of permanent cardiac contractility
modulation system; pulse generator only
Removal of permanent cardiac contractility
modulation system; transvenous electrode
(atrial or ventricular)
Removal and replacement of permanent
cardiac contractility modulation system pulse
generator only
Repositioning of previously implanted cardiac
contractility modulation transvenous electrode
(atrial or ventricular lead)
Relocation of skin pocket for implanted cardiac
contractility modulation pulse generator
Programming device evaluation (in person)
with iterative adjustment of the implantable
device to test the function of the device and
select optimal permanent programmed values
with analysis, including review and report,
implantable cardiac contractility modulation
system
Interrogation device evaluation (in person) with
analysis, review and report, includes
connection, recording and disconnection per
patient encounter, implantable cardiac
contractility modulation system
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Comment
Considered
Experimental/Investigational/Unproven when
used to report near-infrared guidance for
vascular access requiring real-time digital
visualization of subcutaneous vasculature for
evaluation of potential access sites and vessel
patency
OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)
OPTIMIZER Smart System
(Impulse Dynamics)

OPTIMIZER Smart System
(Impulse Dynamics)

CPT®*
Codes
0692T
0715T

Description
Therapeutic ultrafiltration
Percutaneous transluminal coronary lithotripsy
(List separately in addition to code for primary
procedure)

Comment
Aquadex FlexFlow® System
(CHF Solutions, Inc.)
Shockwave Intravascular Lithotripsy (IVL)
System (Shockwave Medical, Inc.)
(Use 0715T in conjunction with 92920, 92924,
92928, 92933, 92937, 92941, 92943, 92975)

HCPCS
Codes
C1761
C1824
C9759

Description
Catheter, transluminal intravascular lithotripsy, coronary
Generator, cardiac contractility modulation (implantable)
Transcatheter intraoperative blood vessel microinfusion(s) (e.g., intraluminal, vascular wall
and/or perivascular) therapy, any vessel, including radiological supervision and interpretation,
when performed

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Endocrinology
Radiofrequency Ablation (RFA) Thyroid Nodules (CPT code 60699)
Radiofrequency ablation (RFA) of thyroid nodules is the application of radiofrequency waves to cause thermal
injury and subsequent necrosis of the tissue. Gradual reabsorption of the ablated tissue results in overall volume
reduction of the thyroid nodules (Kuo, et al., 2022). RFA of thyroid nodules was first used in 2002. RFA was not
approved in the United States until 2018; therefore RFA has not been commonly used in the United States.
Many centers in the United States are establishing RFA programs, and it appears that RFA may be increasing in
use as expertise in the technique is developed (Ross, 2021c; Kuo, et al., 2022).
Literature Review—Systematic Reviews
He et al. (2021) conducted a systematic review the literature of ultrasound guided ablation for solid/cyst benign
thyroid nodules and a network meta-analysis to evaluate the efficacy and complications of different ablation
therapies. The study included 16 randomized controlled trials (843 patients) that compared the following
treatments: RFA, laser ablation (LA), high-intensity focused ultrasound (HIFU) and microwave ablation (MWA).
Seven studies included RFA. Percentage mean volume change, symptom score change, cosmetic score change
and complications were evaluated by network meta-analysis. RFA with two treatment sessions group was
associated with the highest reduction for the mean volume change during six-month follow-up. There is no
significant difference in the incidence of complications. Subgroup analysis showed that 2 sessions of RFA ranks
the highest probability (surface under the cumulative ranking curve (SUCRA) values 77.9) of being the most
efficacious treatment for solid or predominantly solid benign nodules. Ethanol ablation (EA) ranked first (SUCRA
value 81.1) in the treatment for cyst or predominantly cyst benign nodules. The authors concluded that RFA
appears to be superior to other ultrasound-guided percutaneous ablation in reducing benign thyroid nodule
volume during short- and long-term follow-up and in the subgroup analysis, RFA with 2 treatment sessions
showed the most significant effectiveness for solid benign thyroid nodules and EA showed more effectiveness to
decrease the volume of cyst benign thyroid nodules. The authors noted that further randomized prospective
studies focusing on efficacy, side effects, costs, and quality of life in different percutaneous ablation were
warranted.
Muhammad et al. (2021) conducted a systematic review is to evaluate the evidence for current studies and data
of safety and efficacy of radiofrequency ablation (RFA) for the management of benign thyroid nodules (BTNs)
and differentiated thyroid cancers (DTC). The study notes that while surgery is first-line treatment, for candidates
with high surgical risk or those who refuse to undergo repeated surgery, newer techniques such as RFA are an
option. The study notes that RFA has been used in Asian and European institutions as an alternative to surgery,
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but is relatively new in North America and further large-scale studies focusing on a Western population are
needed. The review included a total of 75 studies that met the inclusion criteria with 35 studies focused on RFA
use for solid nodules; 12 studies on predominantly cystic nodules; 10 for autonomously functioning thyroid
nodules, and 18 studies on differentiated thyroid cancer. Prospective and retrospective studies were included in
review with inclusion criteria: adult population; persons with DTC; persons with benign functional or nonfunctional
thyroid nodules (solid, mixed solid and cystic, or purely cystic. A meta-analysis could not be performed in this
systematic analysis due to the heterogeneity of the included studies, lack of a control population in many studies,
and differences in inclusion and exclusion criteria; many of the studies were retrospective with a small follow-up
duration (around one year); exact breakdown of nodules based on ultrasound features was not mentioned in
majority of the studies; and most of the studies were based in Asia or Europe. In conclusion, RFA seems to be
an effective and safe alternative to surgery in high-risk surgical patients with thyroid cancers and for selected
BTNs. Additional trials with longer follow-up in North American patients are needed to validate its full role in the
armamentarium of thyroidologists.
RFA seems to be an effective and safe alternative to surgery in high-risk surgical patients with thyroid cancers
and for selected BTNs. Additional trials with longer follow-up in North American patients are needed to validate
its full role in the armamentarium of thyroidologists.
Monpeyssen et al. (2021) conducted a systematic review to review the outcomes of RFA on solid nonfunctioning
and on autonomous thyroid nodules (AFTN) on a long-time period for assessing the results in term of efficacy,
complications, and costs and to compare them to the current indications of RFA. The review included 17 studies
that evaluated RFA for the treatment of benign solid (nonfunctioning or autonomous) thyroid nodules, with at
least 18 months follow-up. Data extraction and quality assessment were performed by two endocrinologist
according to PRISMA guidelines and anthropometric data, safety and efficacy parameters were collected. The
majority of the studies were retrospective studies and reported 933 nodules, mostly solid. Baseline volume
ranged between 6.1 ± 9.6 and 36.3 ± 59.8 ml. Local analgesia was used and the time duration of the treatment
was between 5 ± 2 and 22.1 ± 10.9 min. The volume reduction rate at 12 months ranged from 67% to 75% for
the nodule treated with a single procedure and reached to 93.6 ± 9.7% for nodules treated with repeat ablations.
The regrowth rate at 12 months ranged from 0% to 34%. The authors concluded that all the studies consistently
validated the long-term clinical efficacy and the substantial safety of RFA for the treatment of benign thyroid
nodules. It was noted that thermal ablation is an operator-dependent technique and should be performed in
centers with specific expertise. The selection of the patients should be rigorous because the nodule size and the
structural and functional characteristics influence the appropriateness and the outcomes of the treatment.
Cho et al. (2020) conducted a systematic review and meta-analysis to determine the efficacy of thermal ablation
of benign thyroid nodules of studies with long-term follow-up of more than 3 years. The review included 12
studies that had patients with a benign thyroid nodule treated with thermal ablation; and follow-up data for more
than 3 years after ablation (five for RFA and seven for LA) and 695 nodules from 680 patients who underwent
RFA. Ten studies were retrospective in design, and the two others were prospective. The pooled volume
reduction rate (VRR) for ablated nodules showed rapid volume reduction before 12 months, a plateau from 12 to
36 months, and more volume reduction appearing after 36 months, demonstrating long-term maintenance of
treatment efficacy. Thermal ablation had a complication rate of 3.8%. Moreover, patients undergoing nodule
ablation showed no unexpected delayed complications during the follow-up period. In the subgroup analysis,
RFA was shown to be superior to LA in terms of the pooled VRR and the number of patients who underwent
delayed surgery.
Trimboli et al. (2020) conducted a meta-analysis and systematic review to obtain solid evidence of the long-term
efficacy of image-guided thermal ablations including radiofrequency ablation (RFA) and laser ablation in benign
non-functioning solid thyroid nodules (BNFSTN). Studies reporting the effectiveness of RFA or laser ablation in
patients with BNFSTN in terms of volume reduction rate (VRR), compressive symptoms and cosmetic concerns
were included and complications were also assessed. The review included 12 studies on RFA and 12 on laser
ablation, assessing 1,186 and 2,009 BNFSTNs, respectively. Six studies were prospective cohort, ten
retrospective cohorts and seven randomized controlled; and study design not clearly stated in one study. Original
papers reporting complete data of BNFSTNs treated by RFA or laser ablation and later followed-up for at least 6
months were included. Overall, VRR at 6, 12, 24, and 36 months was 60%, 66%, 62%, and 53%. VRR of RFA
was 68%, 75%, and 87%, respectively. VRR of laser ablation was 48%, 52%, 45%, and 44%, respectively.
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Baseline volume of nodules undergone RFA was significantly smaller compared to laser ablation (20.1 ± 22.4
versus 24.6 ± 23.6 ml; p< 0.01). Nodules smaller than 30 ml obtained better outcomes than larger ones. A
significant reduction in compressive symptoms and cosmetic concerns was found after RFA. Results were stable
up to 2 years for RFA and 3 years for laser ablation. Improvement in compressive symptoms and cosmetic
concerns was demonstrated for RFA. The authors concluded that the meta-analysis showed that both RFA and
laser ablation are able to obtain a significant volume reduction in BNFSTNs with a significant volume reduction is
evident at 6 months after thermal ablation and results are stable over the time.
Tong et al. (2019) conducted a systematic review and meta-analysis to evaluate the efficacy and safety of
radiofrequency ablation (RFA), microwave ablation (MWA) and laser ablation (LA) for treating papillary thyroid
microcarcinoma (PTMC). The study assessed the standard mean difference of the tumor volume before and
after therapy and the proportion of complete disappearance, local recurrence, distant metastasis and
complications using both fixed or random-effects modeling. Heterogeneity among studies was determined using
the Q statistic for the pooled estimates and the inconsistency index. The review included 12 studies, including a
sample size of 1,187 patients and 1,284 PTMCs, with nine studies retrospective, and three prospective. Eleven
studies were single-arm studies (6, 3 and 2 studies treated with RFA, MWA and LA, respectively) and one study
comparative. MWA vs RFA, MWA and LA all showed a significant reduction in tumor volume of PTMCs (p<0.05).
Though MWA demonstrated superior efficacy over the other two therapies for volume reduction, the differences
were not statistically significant. The pooled proportion of complete disappearance after RFA was the highest
(76.2%), and the pooled proportion of recurrence for RFA was the lowest (0.01%) among the three therapeutic
methods, but no significant difference was detected. There was no event of distant metastasis during the followup in all of these studies. There were few major complications; the pooled proportion of complications for RFA
(1.73%), MWA (6.0%) and LA (0.92%) was low, revealing no significant differences (p>0.05).the authors
concluded that RFA, MWA and LA are acceptable treatments to manage PTMCs in terms of efficacy and safety
for non-surgical candidates.
Chung et al. (2017) performed a systematic review and meta-analysis to evaluate the safety of radiofrequency
ablation (RFA) for the treatment of benign thyroid nodules and recurrent thyroid cancers. The review included 24
studies, with 2,421 patients and 2,786 thyroid nodules. Included were 12 retrospective studies, nine prospective
studies, and three studies with unclear study design. Pooled proportions of overall and major complications were
assessed using random-effects modelling. Heterogeneity among studies was determined using the χ2 statistic
for the pooled estimates and the inconsistency index I2. The review included 24, with sample size of 2,421
patients and 2,786 thyroid nodules. There were 41 major complications and 48 minor complications of RFA
reported, giving a pooled proportion of 2.38% for overall RFA complications [95% confidence interval (CI):
1.42%-3.34%] and 1.35% for major RFA complications (95% CI: 0.89%-1.81%). There were no heterogeneities
in either overall or major complications (I2 = 1.24%-21.79%). On subgroup analysis, the overall and major
complication rates were significantly higher for malignant thyroid nodules than for benign thyroid nodules
(p=0.0011 and 0.0038, respectively). The authors conclude that RFA was found to be safe for the treatment of
benign thyroid nodules and recurrent thyroid cancers.
Literature Review—Studies
Bernardi et al. (2020) conducted a multicenter retrospective study, to evaluate technique efficacy, rate of
regrowth, and retreatment over five years after radiofrequency ablation (RFA) or laser ablation (LA) of benign
thyroid nodules and to identify predictive factors of outcome. The study included 406 patients treated with either
RFA or LA, and followed for five years after initial treatment. Propensity score matching was used to compare
treatments. Cumulative incidence studies with hazard models were used to describe regrowth and retreatment
trends, and to identify prognostic factors. Logistic regression models and receiver operating characteristic
analyses were used for risk factors and their cutoffs. RFA and LA significantly reduced benign thyroid nodule
volume, and this reduction was generally maintained for five years. Technique efficacy (defined as a reduction
≥50% after 1 year from the treatment) was achieved in 74% of patients (85% in the RFA and 63% in the LA
group). Regrowth occurred in 28% of patients (20% in the RFA and 38% in the LA group). In the majority of
cases, further treatment was not required with 18% of patients retreated (12% in the RFA and 24% in the LA
group). Data was confirmed by propensity score matching. Cumulative incidence studies indicated that RFA was
associated with a lower risk of regrowth and a lower risk of requiring retreatment over time. Overall, technique
inefficacy and regrowth were associated with low-energy delivery. Retreatments were more frequent in young
patients, in large nodules, in patients with lower volume reduction at one year, and in cases of low-energy
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delivery (optimal cutoff was 918 J/mL for RFA). The authors concluded that both techniques result in a clinically
significant and long-lasting volume reduction of benign thyroid nodules with the risk of regrowth and needing
retreatment was lower after RFA.
Cesareo et al. (2015) conducted a prospective randomized study to evaluate the effectiveness and safety of RFA
in debulking benign solid thyroid nodules (TNs). The study included 84 patients with symptomatic and
cytologically benign solid nodules that were randomly assigned to either a single RFA session (group A; n = 42)
or follow-up (group B; n = 42). Entry criteria were a solid thyroid nodule or predominantly solid (with a fluid
component ≤ 30% of the volume), normal thyroid function, no autoimmunity, and no previous thyroid gland
treatment. Three subgroups were formed according to the baseline volume of nodules: small (≤ 12 mL), medium
(from 12 to 30 mL), or large (>30 mL). In group A RFA was performed in a single session with the moving-shot
technique. Volume and local symptom changes were evaluated one and six months after RFA. In group A, the
volume decreased from 24.5.5 ± 19.6 to 8.6 ± 9.5 6 months after RFA (P = .001). The greatest volume reduction
was in small nodules. The pressure symptom score improved only in medium and large nodules (P<.001),
whereas the cosmetic score improved in all treated patients (P<.001). The rate of thyroid volumetric reduction
was not statistically different between solid and predominantly solid nodules. One patient experienced
permanent right paramedian vocal cord palsy with inspiratory stridor without dysphonia. In group B, nodule
volume remained unchanged, whereas the symptom score was worse at the six-month evaluation (P=.01). The
authors concluded that RFA is effective in reducing thyroid nodule volume with the best reduction rate observed
in small TNs. The thyroid volumetric reduction does not change according to the sonographic features and the
mean treatment duration was longer in larger TNs.
Bernardi et al. (2014) conducted a study that evaluated RFA efficacy, tolerability, and costs and comparing them
to hemithyroidectomy for the treatment of benign thyroid nodules. The study included 37 patients who underwent
RFA and then were retrospectively compared to 74 patients surgically treated, either in a standard inpatient or in
a short-stay surgical regimen. Efficacy, tolerability, and costs were compared. The contribution of final pathology
was also taken into account. RFA reduced nodular volume by 70% after 12 months and appeared to be an
effective method for treating nodule-related clinical problems, but it was not as effective as surgery for the
treatment of hot nodules. RFA and surgery were both safe, although RFA had less complications and pain was
rare. It was noted that RFA did not allow for any pathologic analysis of the nodules, which, in six patients who
had undergone surgery (8%), it was revealed that the nodules harbored malignant cells.
Jeong et al. (2008) conducted a retrospective study to evaluate the safety and volume reduction of
ultrasonography (US)-guided radiofrequency ablation (RFA) for benign thyroid nodules, and the factors affecting
the results obtained. The study included a total of 302 benign thyroid nodules in 236 euthyroid patients who
underwent RFA. RFA was carried out using an internally cooled electrode under local anesthesia. The volumereduction ratio (VRR) was assessed by US and safety was determined by observing the complications during the
follow-up period (1–41 months). The correlation between the VRR and several factors (patient age, volume and
composition of the index nodule) was evaluated. The volume of index nodules was 0.11–95.61 ml (mean,
6.13±9.59 ml). After ablation, the volume of index nodules decreased to 0.00–26.07 ml (mean, 1.12±2.92 ml)
and the VRR was 12.52–100% (mean, 84.11±14.93%) at the last follow-up. AVRR greater than 50% was
observed in 91.06% of nodules, and 27.81% of index nodules disappeared. The complications encountered were
pain, hematoma and transient voice changes. The authors concluded that thyroid nodule RFA appears safe and
imaging follow-up confirmed volume reduction; however, its efficacy and safety needs to be verified through
long-term follow-up.
Professional Societies/Organizations
American Association of Clinical Endocrinologists (AACE), American College of Endocrinology (ACE)
and Associazione Medici Endocrinology (AME): these organizations published medical guidelines for clinical
practice for the diagnosis and management of thyroid nodules (Gharib, et al., 2016). The guidelines include the
recommendations:
• Image-guided thermal ablation for benign nodules:
 Consider laser or radiofrequency ablation for the treatment of solid or complex thyroid nodules that
progressively enlarge, are symptomatic or cause cosmetic concern [best evidence level (BEL [best
evidence] level) 2, GRADE C].
 Repeat FNA for cytologic confirmation before thermal ablation treatment [BEL 3, GRADE B].
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•

Image-guided thermal ablation for benign nodules
 Consider laser or radiofrequency ablation for the treatment of solid or complex thyroid nodules that
progressively enlarge, are symptomatic, or cause cosmetic concern [BEL 2, GRADE C].
 Repeat FNA for cytologic confirmation before thermal ablation treatment [BEL 3, GRADE B].
 Discuss alternative therapy options and their efficacy, limitations, and adverse effects with the patient
[BEL 3, GRADE B].
Level of evidence: 2
Randomized controlled trials with limited body of data
Well-conducted prospective cohort studies
Well-conducted meta-analyses of cohort studies
Level of evidence: 3
Methodologically flawed randomized clinical trials
Observational studies
Case series or case reports
Conflicting evidence, with weight of evidence supporting the recommendation
Grade C
No conclusive level 1 or 2 publications - Action recommended for indications reflected by the published
reports
≥1 Conclusive level 3 publication demonstrating benefit >> risk Or No conclusive risk at all and no
benefit at all:
Use when the patient declines or does not respond to conventional therapy, provided there are no
important adverse effects

American Association of Endocrine Surgeons (AAES): this organization published guidelines for the
definitive surgical management of thyroid disease in adults (Patel. Et al., 2020). The guidelines note that for toxic
adenoma (TA), two other therapeutic approaches are ethanol injection and radiofrequency ablation, neither of
which have gained popularity in the United States nor are recommended as initial treatment, but which may be
considered when patients are not candidates for conventional treatment. They note that, in most cases a
surgeon should be consulted prior to proceeding, as surgery after one of these interventions can be more difficult
if a euthyroid state does not result, hyperthyroidism recurs, or a nodule persists.
American Thyroid Association (ATA): ATA published management guidelines for adult patients with thyroid
nodules and differentiated thyroid cancer (Haugen, et al., 2015). The guidelines note for the question of “What is
the most appropriate management of differentiated thyroid cancer ((DTC) (which includes papillary and follicular
cancer) patients with metastatic disease?”:
Localized treatments with thermal (radiofrequency or cryo) ablation, ethanol ablation, or chemo-embolization
may be beneficial in patients with a single or a few metastases and in those with metastases at high risk of local
complications. The treatments should be performed in such patients before the initiation of any systemic
treatment. These modalities may control treated metastases, may avoid local complications, and may delay
initiation of systemic treatment.
The guidelines note that the use of radiofrequency ablation (RFA) with local anesthesia in the treatment of
recurrent thyroid cancer has been associated with a mean volume reduction that ranges between approximately
55% and 95% and complete disappearance of the metastatic foci in 40%–60% of the cases. As with alcohol
ablation, multiple treatment sessions are often required. Complications include discomfort, pain, skin burn, and
changes in the voice. Similar to alcohol ablation techniques, it appears that RFA may be most useful in high-risk
surgical patients or in patients refusing additional surgery, rather than as a standard alternative to surgical
resection of metastatic disease.
National Comprehensive Cancer Network™ (NCCN™): NCCN guideline for thyroid carcinoma, includes
radiofrequency ablation as a treatment option for differentiated thyroid cancer (includes papillary, follicular, and
Hürthle cell) and medullary thyroid cancer. (NCCN, 2022) Category 2A
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Category 2A: based on lower-level evidence, there is uniform NCCN consensus that the intervention is
appropriate.
American Head and Neck Society Endocrine Surgery Section with the Asia Pacific Society of Thyroid
Surgery, Associazione Medici Endocrinologi, British Association of Endocrine and Thyroid Surgeons,
European Thyroid Association, Italian Society of Endocrine Surgery Units, Korean Society of Thyroid
Radiology, Latin American Thyroid Society, and Thyroid Nodules Therapies Association: these
organizations published an international multidisciplinary consensus statement for radiofrequency ablation (RFA)
and related ultrasound-guided ablation technologies for treatment of benign and malignant thyroid disease
(Orloff, et al., 2022). The document notes that while RFA is the dominant focus of the statement, the clinical
framework presented applies to other ablation techniques, including Laser thermal ablation (LTA), microwave
ablation (MWA), high-intensity focused ultrasound (HIFU), and ethanol ablation. Future efforts will elucidate
patient- and nodule-specific factors in which one technique should be preferred over others. While all methods
may be appropriate for some patients, not all clinicians should seek to offer each of these techniques. Further
investigation is required to address areas of evolving understanding, including:
• Optimal role of thermal ablation in primary malignancy and indeterminate nodules.
• Optimal role of thermal ablation vs. surgery in cytologically benign thyroid nodules.
• The role of thermal ablation in managing metastatic disease primarily.
• Criteria for determining treatment efficacy and outcomes.
• Prognostic factors for successful ablation and regrowth.
• Timing of additional treatment following an incomplete treatment or regrowth.
• Cost effectiveness for ablation procedures vs. surgical approaches.
• Patient-related outcome measures for ablation procedures versus surgical approaches.
• Comparative efficacy, safety, and ideal applications of varied thermal ablation techniques.
• Long-term efficacy in all clinical applications.
• Minimum expectations for training and experience prior to offering thermal ablation.
• Disseminating and securing global availability of ablation technologies
Recommendations in this consensus statement include:
• Ultrasound (US)-guided ablation procedures may be used as a first-line alternative to surgery for
patients with benign thyroid nodules contributing to compressive and/or cosmetic symptoms
• Although less efficacious than surgery or RAI in normalizing thyroid function, thermal ablation
procedures can be a safe therapeutic alternative in patients with an autonomously functional thyroid
nodule and contraindications to first-line techniques
• US-guided ablation procedures may be considered in patients with suitable primary papillary
microcarcinoma who are unfit for surgery or decline surgery or active surveillance
• Following thermal ablation for benign nodules, primary objective measures of efficacy include
ultrasonographic measurement of volume reduction and preservation or normalization of thyroid function
• Patient-reported outcomes, including validated symptom, cosmetic, and quality of life instruments may
be used to determine efficacy
• Repeat ablation of a benign nodule can be considered for remnant nodular tissue contributing to
unresolved symptomatic or cosmetic concerns
• Retreatment for persistent hyperthyroidism may be performed
Use Outside of the US
National Institute for Health and Clinical Excellence (NICE): NICE published interventional procedures
guidance for ultrasound-guided percutaneous radiofrequency ablation for benign thyroid nodules (NICE, 2016).
The guidelines include the recommendation:
Current evidence on the safety and efficacy of ultrasound‑guided percutaneous radiofrequency ablation for
benign thyroid nodules is adequate to support the use of this procedure provided that standard arrangements are
in place for clinical governance, consent and audit.
European Thyroid Association (ETA): ETA published clinical practice guideline for the use of image-guided
ablation in benign thyroid nodule (Papini, et al., 2020). The guidelines include the recommendations:
Page 51 of 117
Medical Coverage Policy: 0504

•
•

Solid nodules: Based on direct comparison studies, and balance between efficacy and side-effects, laser
thermal ablation (LTA) and RFA are recommended as the first-line thermal ablation (TA) treatment
modalities
Cystic Nodules: LTA and RFA should be considered therapeutic options for cystic lesions that relapse
after ethanol ablation (EA) and for those that would remain symptomatic due to a large residual solid
component
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Coding Information Endocrinology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement
Radiofrequency Ablation (RFA) Thyroid Nodules
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®*
Codes
60699

Description
Unlisted procedure, endocrine system

Comment
Considered Medically Necessary when used
to report radiofrequency ablation (RFA) of
thyroid nodules for treatment of differentiated
thyroid cancer (i.e., papillary, follicular, and
Hürthle cell) or medullary thyroid cancer

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Gastroenterology
Excision of rectal tumor, transanal endoscopic microsurgical approach (ie, TEMS),
including muscularis propria (ie, full thickness) (CPT Code 0184T)
A variety of surgical approaches are used to treat primary rectal cancer lesions, including transanal local excision
and transanal endoscopic microsurgery (TEMS or TEM), depending on the location and extent of disease
(National Comprehensive Cancer Network™ ([NCCN Guidelines™], 2020a), According to the NCCN, transanal
excision may be appropriate for selected T1N0 (i.e., American Joint Committee on Cancer TMN classification
system) clinically staged cancers, that are <3 cm, well to moderately differentiated tumors, within 8 cm of the
anal verge, limited to less than 30% of the rectal circumference, and no evidence of nodal involvement.
Transanal endoscopic microsurgery (TEMS) may facilitate excision of small tumors through the anus when
lesions can be adequately identified in the rectum. TEMS is not recommended for other stages of rectal cancer.
TEMS is performed using laparoscopic instruments inserted through a rectoscope, which provides a seal through
which tools such as scissors and forceps can be introduced while maintaining insufflation and improving
visualization. This procedure may be used when lesions cannot be excised by colonoscopy or as an alternative
to other surgeries such as conventional transanal excision or abdominal surgery. Both transanal excision and
TEMS involve a full thickness excision performed perpendicularly through the bowel wall into the perirectal fat.
TEMS can facilitate excision of small tumors through the anus when lesions can be adequately identified in the
rectum (NCCN, 2020a).
U.S. Food and Drug Administration (FDA)
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The Transanal Endoscopic Microsurgery (TEM) Combination System and Instrument Set (Richard Wolf Medical
Instruments, Inc., Vernon Hills, IL) received FDA 50(k) approval in March 2001 as a substantially equivalent
device. It is designed to provide access to the rectal cavity and accessible part of the lower sigmoid colon using
a stereo and/or monocular endoscope under gas tight conditions for the excision of polyps and/or the removal of
tumors that have previously been staged.
Literature Review
Evidence for TEMS for the treatment of T1N0 rectal cancer, in the published peer-reviewed scientific literature
includes a RCT performed in the U.S., several systematic reviews, and a number of prospective and
retrospective clinical trials. There is insufficient published evidence regarding the efficacy of this treatment for
other stages of rectal cancer.
Ahmad et al. (2021) meta-analysis was to compare the oncological outcomes and report on the evidence-based
clinical supremacy of transanal endoscopic microsurgery (TEMS) or total mesorectal excision (TME) in the
treatment of early rectal cancers. The review included three randomized controlled trials with a total number of
208 patients. A local recurrence and postoperative complications were analyzed as primary end points.
Intraoperative blood loss, operation time, and duration of hospital stay were compared as secondary end points.
The findings noted that there was no statistical difference in the local recurrence or postoperative complications
with a risk ratio of 1.898 and 0.753 and p -values of 0.296 and 0.306, respectively, for TEMS and TME. A
marked statistical significance in favor of TEMS was observed for secondary end points. There was standard
difference in means of −4.697, −6.940, and −5.685 with p -values of 0.001, 0.005, and 0.001 for blood loss,
operation time, and hospital stay, respectively. The authors concluded that TEMS procedure is a viable
alternative to TME in the treatment of early rectal cancers and that TME surgery remains the standard of care in
more advanced rectal cancers.
Lezoche et al. (2008) reported results of a RCT involving 70 patients with stage T2N0M0 rectal cancer who
underwent radiotherapy followed by chemotherapy. After chemotherapy the patients were randomized to either
local excision by TEMS (Group A, n=35) or laparoscopic resection (Group B, n=35). Inclusion criteria for the
TEMS group included a diameter of <3cm, located within 6cm of the anal verge, negative lymph nodes, no signs
of systemic or metastatic disease, and a minimum follow-up of five years. The patients undergoing TEMS had
significantly less operative time, blood loss, and hospital stay than the patients undergoing laparoscopic
resection (p<0.001). For both approaches the 30-day mortality was zero. In group A, no intraoperative
complications or conversion to other surgical procedures occurred. In group B, four procedures were converted
to open surgery; in nine cases a laparoscopic abdominoperineal resection was performed. In the postoperative
period, no significant differences in complication rates were observed between the two groups (p=0.111). The
median follow-up period was 84 months. The probability of local and distant failure at the end of the follow-up
period was similar in both groups: 9% and 6% in the TEMS and laparoscopic groups, respectively. The
probability of disease-free survival at the end of the follow-up period was 94% in both groups.
Doornebosch et al. (2009) reported outcomes of a systematic review involving four studies totaling 282 patients
with T1 carcinoma comparing TEMS, local excision (LE) and/or radical surgery (RS). One study was a RCT; the
other studies were retrospective. In the RCT patients were randomized to TEMS or RS. With median follow-up of
more than 40 months, local recurrence rate after TEMS was 4.1%. In the RS group no local recurrence occurred.
Five-year procedure specific survival rates were 96% for both groups. Two retrospective studies could be
identified comparing TEMS to RS. Local recurrence rates are comparable (4% versus 3%, after TEMS and
radical surgery, respectively) for low-risk (i.e., T1 cancer) carcinomas. Overall survival rates between both
treatment groups were comparable (TEMS 79% versus RS 81%, respectively).
Middleton et al. (2005) conducted a systematic review of comparative studies and case series of TEMS. Three
comparative studies, including one RCT (n=25 carcinomas, n=98 adenomas) and 55 case series were analyzed.
The analysis suggests that TEMS appears to result in fewer recurrences than those with direct local excision in
adenomas; it may be a useful procedure for several patient types (e.g., for large benign lesions of the middle to
upper third of the rectum, for T1 low-risk rectal cancers, and for palliative, not curative, use in more advanced
tumors). The authors note that the evidence regarding TEMS microsurgery is very limited, being largely based
on a single relatively small randomized, controlled trial.
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Professional Societies/Organizations
American Society of Colon and Rectal Surgeons (ASCRS): Published clinical practice guidelines for the
management of rectal cancer (2020) note that local excision is an appropriate treatment modality
for carefully selected patients with cT1N0 rectal cancer without high-risk features. The procedure can be
performed as a conventional transanal excision or by using a transanal endoscopic platform like transanal
endoscopic microsurgery (TEMS) or transanal minimally invasive surgery (TAMIS). While there is a paucity of
well-designed randomized, controlled trials, studies suggest that TEMS offers better visualization and access to
more proximal lesions than conventional transanal excision, and TEMS and TAMIS appear to be comparable
Grade of recommendation:
Strong recommendation based on moderate-quality evidence, 1B.
National Comprehensive Cancer Network™ (NCCN™): The NCCN (2022a) notes TEMS may be used when
the lesion can be adequately identified in the rectum. TEMS for more proximal lesions may be technically
feasible (NCCN, 2022a).
Use Outside of the US
Canadian Agency for Drugs and Technologies in Health (CADTH) (2008): CADTH performed a technology
assessment of transrectal endoscopic microsurgery. The review noted a number of limitations to the evaluated
studies. No RCTs were identified on the topic of TEMS for rectal cancer; and observational studies do not control
for potential selection bias; case series are a weak study design as there is no comparison group. Two studies
did not provide carcinoma staging and the numbers of patients in each staging group was unknown. The
evidence from the studies suggests that transanal endoscopic microsurgery (TEMS) is effective and safe in
removing adenomas and T1 carcinomas when compared to local or radical resection. One study noted the local
recurrence rate was higher for TEMS compared to resection, possibly because of lymphatic involvement;
however, there was no difference in long term survival between the groups.
European Association for Endoscopic Surgery (EAES): EAES in collaboration with the European Society of
Coloproctology developed consensus conference to provide recommendations on early rectal cancer (ERC)
diagnosis, staging and treatment based on the available evidence (Morino, et al., 2015). The group concluded
that TEM is an established procedure for local excision of selected early rectal cancer.
European Society for Medical Oncology (ESMO): ESMO published clinical practice guidelines for diagnosis,
treatment and follow-up of rectal cancer (Glynne-Jones, et al., 2017). The guidelines include the
recommendation that local excisional procedures such as TEM are appropriate as a single modality for early
cancers (cT1N0 without adverse features).
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Transanal Radiofrequency Therapy for Fecal Incontinence (e.g., SECCA Procedure)
(CPT Code 46999)
Fecal incontinence is the inability to control the passage of gas, liquid and/or solid feces due to the loss of the
coordinated function of the muscles and/or nerves of the rectum, anal canal, and pelvic floor. Treatment of minor
incontinence (i.e., incontinence to flatus and occasional seepage of liquid stool) may be controlled by changes in
diet and dietary habits, medication (e.g., bulking agents, antidiarrheal drugs), and bowel training (e.g., Kegel
exercises, biofeedback). In the case of major incontinence (i.e., frequent loss of solid waste material) or
incontinence unresponsive to conservative measures, surgical intervention may be indicated. In the event of an
isolated sphincter defect, the standard surgical treatment is sphincteroplasty. Other surgical procedures include
repair of rectocele or rectal prolapse and, in severe cases, fecal diversion (i.e., colostomy) (Kim, et al., 2009;
Lefebure, at al., 2008; Rao, 2004; Wexner and Sands, 2003; Takahashi, et al., 2002).
Transanal radiofrequency therapy (e.g., Secca® procedure) is a proposed alternative therapy for the treatment of
fecal incontinence for patients who have not responded to medical therapy and are not good surgical candidates
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or have failed surgical intervention. The Secca procedure is noninvasive, typically takes 30–45 minutes, and is
performed in an outpatient setting under local anesthesia and sedation. It is also proposed that there are fewer
complications following the Secca procedure compared to invasive surgical procedures.
Radiofrequency therapy is based on the theory that “collagen deposition and subsequent scarring may increase
one’s ability to recognize and retain stool and permit improved continence” (Parisien and Corman, 2005). An
anoscopic device uses four electrodes to deliver controlled radiofrequency energy to the sphincter muscles
surrounding the anal canal. The energy creates precise, submucosal burn lesions, triggering collagen
contraction. The lesions are subsequently resorbed, remodeling the tissue. The remodeling is proposed to
improve barrier function of the anal sphincter (Efron, et al., 2003; Takahashi, et. al., 2002).
U.S. Food and Drug Administration (FDA)
The Secca® System (Curon Medical Inc., Sunnyvale, CA) was approved by the FDA as a 510(k) Class II device
for general use for electrosurgical coagulation and “for use specifically in the treatment of fecal incontinence in
those patients with incontinence to solid or liquid stool at least once per week and who have failed more
conservative treatment” (FDA, 2002).
Literature Review
The Agency for Healthcare Research and Quality (AHRQ) published a comparative effectiveness review for
treatments for fecal incontinence (Forte, et al., 2016). The review found only case series studies for SECCA
procedure, no randomized controlled trials or observational studies were found. It was found that evidence was
insufficient regarding this procedure.
There is insufficient evidence in the published peer-reviewed scientific literature to support the effectiveness of
transanal radiofrequency therapy (e.g., Secca procedure) for the treatment of fecal incontinence. Studies are
primarily in the form of prospective case series with small patient populations (n=8–50). With the exception of
one, five-year study (Takahashi-Monroy, et al., 2008) follow-ups were short-term, ranging from 6–12 months.
Various questionnaires (e.g., Fecal Incontinence Severity Index, Fecal Incontinence-related Quality of Life
questionnaire, Vaizey scale) were utilized to measure quality of life (e.g., coping, depression, embarrassment)
outcomes and results were inconsistent. Typically there were no significant improvements in physical component
outcomes, such as anorectal manometry parameters, pudendal nerve motor latency, endoanal ultrasound
results, and the thickness of internal anal sphincters. Some studies reported numerous complications while
others reported no complications (Ruiz, et al., 2010; Kim, et al., 2009; Lefebure, et al., 2008; Takahashi-Monroy,
et al., 2008; Felt-Bersma, et al., 2007; Efron, et al., 2003; Takahashi, et al., 2003). Simillis et al. (2019) reported
on a meta-analysis of RCTs that compare the clinical outcomes and effectiveness of treatments for fecal
incontinence. The review found that pairwise comparisons of the treatments demonstrated significantly more
adverse events with transanal delivery of radiofrequency energy compared to placebo. Studies comparing the
use of transanal radiofrequency therapy to established medical and surgical treatment options are lacking.
Professional Societies/Organizations
American College of Gastroenterology (ACG): in the ACG clinical guideline for management of benign
anorectal disorders (Wald, et al., 2014) for the treatment of fecal incontinence it is noted regarding the Secca
procedure, that there is insufficient evidence to recommend radiofrequency ablation treatment to the anal
sphincter (SECCA) at this time (no recommendation, insufficient evidence).
American Society of Colon and Rectal Surgeons: In their practice parameters for the treatment of fecal
incontinence, the American Society of Colon and Rectal Surgeons (Tjandra, et al., 2007) discussed the medical
(e.g., fiber intake, antidiarrheal agents, enemas, laxatives, suppositories, anal plug) and surgical (e.g., sphincter
repair, injectable therapy, sacral nerve stimulation, dynamic graciloplasty, artificial bowel sphincter, stoma)
treatment options for this condition. Based on studies by Takahashi et al. (2003) (n=10) and Efron et al. (2003)
(n=50), the ASCRS stated that the Secca procedure may be useful for selected patients with moderate fecal
incontinence.
Use Outside of the US
National Institute for Health and Care Excellence (NICE): In an interventional procedure guidance document,
NICE (2011) (United Kingdom) stated that endoscopic radiofrequency therapy of the anal sphincter for the
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treatment of fecal incontinence raised no major safety concerns, but the procedure should only be carried out in
units specializing in the assessment and treatment of fecal incontinence. NICE noted that further research is
needed to clearly define the appropriate patient group for this procedure. The guidance was based on three case
series with small patient populations (n=19–50).
Medicare Coverage Determinations
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Wireless Gastrointestinal Motility Monitoring System (SmartPill®) (CPT Code 91112)
The SmartPill Gastrointestinal (GI) Monitoring System® (The SmartPill Corporation, Buffalo, NY) has been
proposed as an alternative testing method for the diagnosis of gastric conditions and intestinal motility disorders
such as gastroparesis and chronic constipation. The system records pH and pressure measurements from the
entire length of the gastrointestinal tract for use by physicians to aid in the evaluation of gastrointestinal motility
diseases and conditions. Sensors on board an ingestible capsule measure pH and pressure as the capsule
travels the length of the GI tract. Measurements are transmitted from the capsule within the GI tract via
radiofrequency signal to a patient worn receiver and subsequently downloaded for analysis and review. Next,
software performs data analyses providing the physician with a printable report containing regional gut transit
times: gastric emptying or transit time (GET), small bowel transit time (SBTT), combined small and large bowel
transit time (SLBTT), colonic transit time (CTT) and whole gut transit time (WGTT). The capsule is expelled
naturally from the body.
U.S. Food and Drug Administration (FDA)
The SmartPill GI Monitoring System® was approved in 2006 by the U.S. by the Food and Drug Administration
(FDA) under the 510(k) process. Indications for use state SmartPill is used in evaluating patients with suspected
gastroparesis. In October 2009, the SmartPill was FDA-approved for the evaluation of colonic transit in patients
with chronic constipation, to aid in differentiating slow and normal transit constipation. It is not indicated for use in
children.
Literature Review
The Agency for Healthcare Research and Quality (AHRQ) published a comparative effectiveness review for
wireless motility capsule (WMC) versus other diagnostic technologies for evaluating gastroparesis and
constipation (Stein, et al., 2013). The review noted WMC appears to be accurate in detection of gastroparesis
and slow-transit constipation and may provide increased diagnostic gain as compared with standard motility
testing. While the strength of evidence (SOE) is low, the data were relatively consistent and suggested that this
modality is no less sensitive than conventional testing. The review noted that the evidence is insufficient to
determine whether use of WMC will improve outcomes of care.
Sangnes et al. (2020) conducted prospective study of 72 patients with diabetes mellitus and symptoms
compatible with gastroparesis to compare wireless motility capsule (WMC) with gastric emptying scintigraphy
(GES). Patients were simultaneously examined with GES and WMC. Symptoms were assessed with the Patient
Assessment of Upper Gastrointestinal Symptom Severity Index (PAGI-SYM) questionnaire. All patients were on
intravenous glucose-insulin infusion during testing. WMC and GES correlated (r=.74, P<.001). Compared to
GES, WMC at ordinary cutoff for delayed GE (300 minutes) had a sensitivity of 0.92, specificity 0.73, accuracy
0.80, and Cohen's kappa κ = 0.61 (P<.001). By receiver operating characteristics (ROC), the area under the
curve was 0.95 (P<.001). A cutoff value for delayed GE of 385 minutes produced sensitivity 0.92, specificity 0.83,
accuracy 0.86, and Cohen's kappa κ = 0.72 (P<.001). Inter-rater reliability for GE time with WMC was r = .996, κ
= 0.97, both P < .001. There was no difference in symptom severity between patients with normal and delayed
GE. The authors concluded that the findings demonstrate the applicability of WMC as a reliable test to assess
gastric emptying in diabetic gastroparesis showing very high inter-observer correlation.
Lee et al. (2018) conducted a prospective study of 167 subjects that were assessed simultaneously by gastric
emptying scintigraphy (GES) and with a wireless motility capsule (WMC) to measure gastric emptying and
regional transit. Delayed gastric emptying by GES was defined as more than 10% meal retention at four hours
whereas delayed gastric emptying by WMC was defined as more than five hours for passage of the capsule into
the duodenum; and a severe delay in gastric emptying was defined as a gastric emptying time of more than 12
hours by WMC or more than 35% retention at four hours by GES. Rapid gastric emptying was defined as less
than 38% meal retention at one hour based on by GES or gastric emptying times less than 1:45 hours by WMC.
Delayed gastric emptying was detected in a higher proportion of subjects by WMC (34.6%) than by GES (24.5%)
(P=.009). Overall agreement in results between methods was 75.7%. In subjects without diabetes, the WMC
detected a higher proportion of subjects with delayed gastric emptying (33.3%) than GES (17.1%) (P < .001). A
higher proportion of subjects with diabetes had delayed gastric emptying detected by GES (41.7%) compared
with non-diabetic subjects (17.1%) (P=.002). Severe delays in gastric emptying were observed in a higher
proportion of subjects by WMC (13.8%) than by GES (6.9%) (P = .02). Rapid gastric emptying was detected in a
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higher proportion of subjects by GES (13.8%) than by WMC (3.3%) (P < .001). Regional and generalized transit
abnormalities were observed in 61.8% subjects and only detected by WMC. The study was limited by lack of
randomization.
Published studies in the peer-reviewed scientific literature are observational or retrospectively conducted with
small populations. Although well-established motility testing methods exist, studies are not designed to provide
comparison of the accuracy—including sensitivity, specificity, positive and negative predictive values— of the
SmartPill to conventional tests as the reference standard in same symptomatic patient population. As a result no
strong conclusions can be made regarding the clinical utility of this technology (Hasler, et al., 2019; Hasler, et al.,
2018; Kuo, 2011; Rao, 2011a; Camilleri, 2010; Kloetzer, 2010; Sarosiek, 2010; Rao, 2009; Hasler, 2009; Kuo,
2008).
Professional Societies/Organizations
American College of Gastroenterology (ACG): The ACG Practice Guideline on Gastroparesis (Camilleri et al.
2013) notes that wireless capsule motility testing is an alternative approach for assessment of gastric emptying;
however, further validation is required before it can be considered an alternate to scintigraphy for the diagnosis
of gastroparesis. This is noted to be a ‘Conditional recommendation, moderate level of evidence’.
American Gastroenterological Association (AGA): The AGA Medical Position Statement ‘Diagnosis and
Treatment of Gastroparesis’ (Parkman, et al., 2004) states that GES of a radiolabeled solid meal is the best
accepted method to test for delayed gastric emptying. The AGA Medical Position Statement Guidelines on
Constipation (AGA, 2013) supports the use of special tests such as CTT, anorectal manometry, balloonexpulsion tests or defecography in refractory patients. Neither guideline addresses the use of SmartPill.
American and European Neurogastroenterology and Motility Societies: These organizations published
guidelines with consensus recommendations on the indications and optimal methods for the use of transit
measurements in clinical practice (Rao, et al., 2011b). The guidelines note that, “The WMC (wireless motility
capsule) is a validated and standardized test. It is recommended for assessment of colonic transit time in
subjects with constipation and those with suspected colonic disorders. It also provides measurements of regional
and whole gut transit.”
American Society of Colon and Rectal Surgeons (ASCRS): The ASCRS practice parameter for the
evaluation and management of constipation notes that anorectal physiology and colon transit time investigations
may help to identify the underlying etiology and improve the outcome in patients with refractory constipation. The
practice position notes the measurement of colon transit time using radio-opaque markers in patients with
suspected slow-transit constipation is inexpensive, simple, and safe (Ternent, et al., 2007).
European Society for Pediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN); North
American Society for Pediatric Gastroenterology (NASPGHAN): There organizations published a review of
colonic function investigations in children (Rybak, et al., 2022). Regarding the wireless motility capsule (WMC), it
was noted “that adult studies provide evidence that the WMC gives an accurate estimate of CTT and has good
agreement with ROM studies. Its usefulness in measuring colonic pressure profile has to be further evaluated
and also compared with manometric assessments. Considering its safety and low invasiveness, clinical trials in
children are urgently needed in order to validate its use within clinical pediatric gastrointestinal scenarios”
Use Outside of the US
National Institute for Health and Care Excellence (NICE): NICE published guidelines regarding assessing motility
of the gastrointestinal tract using a wireless capsule (2014). The guidelines note that:
• The evidence on assessing motility of the gastrointestinal tract using a wireless capsule raises no major
safety concerns.
• There is evidence of efficacy in measuring gastrointestinal function but uncertainty about the clinical
benefit of this, and about patient selection; therefore, this procedure should be used only with special
arrangements for clinical governance, consent and audit or research.
Medicare Coverage Determinations
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13C-Spirulina Gastric Emptying Breath Test (GEBT) (CPT code 0106U)
Gastroparesis is a syndrome of objectively delayed gastric emptying in the absence of a mechanical obstruction
and cardinal symptoms of nausea, vomiting, early satiety, bloating, and/or upper abdominal pain. In patients with
suspected gastroparesis and no evidence of a mechanical obstruction on imaging or upper endoscopy, an
assessment of gastric motility is necessary to establish the diagnosis of gastroparesis. Delayed gastric emptying
on scintigraphy is required to establish the diagnosis of gastroparesis (Camilleri, [UpToDate], 2020). A more
recent developed test, the 13C-Spirulina Gastric Emptying Breath Test (GEBT) (Cairn Diagnostics, Brentwood,
TN) has been proposed as an alternative approache for the assessment of gastric emptying. While these test
has the advantage of avoiding radiation associated with scintigraphy, further studies are needed before they can
be routinely recommended for evaluation of delayed gastric emptying (Camilleri, [UpToDate], 2020).
A kit containing the specially labeled test meal and all components necessary to administer the test meal and
collect breath samples is provided to the test administration site by Cairn Diagnostics. The collected breath
samples are returned to Cairn's CLIA-certified clinical laboratory for analysis by gas isotope ratio mass
spectrometry (GIRMS). The patient will eat a special test meal, and then additional breath samples are collected
at specified times. Once the test meal is consumed, the carbon-13 in the Cairn GEBT test meal gives rise to
carbon-13 labeled CO2, or 13CO2, which can be measured in the breath samples.
U.S. Food and Drug Administration (FDA)
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13C-Spirulina Platensis Gastric Emptying Breath Test (Gastric Emptying Breath Test, [GEBT]) (Advanced Breath
Diagnostics LLC, Brentwood TN) received premarket approval (PMA) April 2015. The Gastric Emptying Breath
Test (GEBT), to be used with the GEBT test meal, is intended for use in the measurement of the rate of gastric
emptying of solids and as an aid in the diagnosis of delayed gastric emptying (gastroparesis) in adult humans
who are symptomatic for gastroparesis.
Contraindications include:
• Individuals with known hypersensitivity to Spirulina, egg, milk or wheat allergens should avoid the GEBT.
• Because the GEBT is an indirect multi-compartmental method of measuring gastric emptying, GEBT
results may be inaccurate in individuals compromised with significant small bowel, pancreatic, liver
and/or lung disease. Consequently GEBT should not be administered to patients with pulmonary
dysfunction (e.g. COPD) and/or small bowel malabsorption.
Approval was based on the observation in a study of 115 patients who underwent simultaneous scintigraphy and
spirulina 13C breath test. At 80 percent specificity, the 13C-spirulina breath test samples at 150 and 180 minutes
had a combined sensitivity of 89 percent for delayed gastric emptying.
Literature Review
Sanges conducted a study to compare gastric emptying of radiopaque markers (ROM) and 13carbon-labelled
gastric emptying breath tests for solids (GEBT) and to determine any association between gastric emptying and
patient-reported symptoms, glycemic control and the patients' age, diabetes duration and occurrence of other
late complications. The study included 45 patients with diabetes mellitus types 1 or 2 (40, 5) and symptoms of
gastroparesis were examined with ROM and GEBT. Patients were interviewed, symptom questionnaires
completed and HbA1c levels measured. Forty percent of patients had delayed gastric emptying of ROM, while
55% had delayed gastric emptying of GEBT. Correlation between ROM and GEBT was not significant.
Compared to GEBT, sensitivity for a positive ROM test was 0.52, while specificity was 0.74 and in women, there
was a higher specificity of 0.92, sensitivity 0.47. Difference in HbA1c between patients with positive and negative
results was of borderline significance for both tests. GEBT (r=0.41, P=0.008) correlated with HbA1c. Patients
with any late complications of diabetes had higher gastric retention of ROM (P=0.028), while patients with
polyneuropathy (P=0.014) and diabetic wounds (P=0.004) had slower emptying with GEBT. None of the
methods identified significant associations between gastric emptying and symptom scores, age or diabetes
duration. The study did not compare ROM and GEBT to scintigraphy, which is the standard in diagnostic
assessment of diabetic gastroparesis of gastric emptying. The study is limited by the small number of
participants and lack of randomization.
Szarka et al. (2008) conducted a study to validate 13C-Spirulina platensis gastric emptying (GE) breath test
(GEBT) with a standardized meal. The study included 38 healthy volunteers and 129 patients with clinically
suspected delayed gastric emptying (GE) who underwent measurements at 45, 90, 120, 150, 180, and 240
minutes after a 238 kcal meal labeled test with 100 mg [13C]-S platensis and 0.5 mCi 99mTc. The authors
established normal ranges for scintigraphy with the test meal, intra-individual and inter-individual coefficients of
variation (COVs), and the ability of the GEBT breath percent dose excreted *1000 values to predict scintigraphic
half-life and to categorize GE as delayed, normal, or accelerated. In healthy group, the 10th and 90th percentiles
of half-life for scintigraphic GE with this meal were 52 and 86 minutes; intra-individual COVs for scintigraphy and
the GEBT were, respectively, 31% and 27% at 45 minutes, 17% and 21% at 90 minutes, 13% and 16% at 120
minutes, 10% and 13% at 150 minutes, and 8% and 12% at 180 minutes. The inter-individual COVs at each time
for the [13C] GEBT and scintigraphy were typically approximately 1%-4% lower than intra-individual COVs.
Individual breath samples at 45, 150, and 180 minutes predicted GE category; at 80% specificity, 45- and 180minute samples combined were 93% sensitive to identify accelerated GE, and 150- and 180-minute combined
were 89% sensitive for delayed GE.
Professional Societies/Organizations
American College of Gastroenterology (ACG): ACG published clinical guidelines for management of
gastroparesis. The recommendations include, “Alternative approaches for assessment of gastric emptying
include wireless capsule motility testing and 13C breath testing using octanoate or spirulina incorporated into a
solid meal; they require further validation before they can be considered as alternates to scintigraphy for the
diagnosis of gastroparesis. (Conditional recommendation, moderate level of evidence)”
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Rectal control system for vaginal insertion (e.g., Eclipse System) (HCPCS code A4563)
Fecal incontinence is defined as the involuntary loss of solid or liquid feces. Initial management includes of
supportive care and medical therapy. Subsequent management may include injectable anal bulking agents,
biofeedback, and sacral nerve stimulation. A method to treat fecal incontinence has been proposed that includes
a vaginal insert with a pressure-regulated pump to temporarily occlude the rectum. The Eclipse system
(Pelvalon, Sunnyvale, CA) consistes of includes two main components, an insert and a pump. The Insert is used
intra-vaginally, is insertable/removable by the patient, and includes a balloon that when inflated, exerts a force
posteriorly (trans-vaginally) against the wall in the rectum resulting in a decrease in the lumen of the rectum. It is
theorized that the compression of the rectal space results in decreased frequency of fecal incontinence events.
U.S. Food and Drug Administration (FDA)
The Eclipse System received Food and Drug Administration (FDA) 510(k) Premarket Notification clearance
(K150558) on November 15, 2015 (Pelvalon, Inc.) It is Class II device and is a vaginal bowel control therapy
intended to treat women with fecal incontinence.
Literature Review
There is a lack of randomized studies regarding this treatment. The published studies include a prospective
cohort study with small numbers. Studies are needed to evaluate the efficacy of the test in the long-term.
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Richter et al. (2019) conducted a prospective, open-label, 12-month clinical effectiveness trial with the aim to
characterize clinical success, impact on quality of life, and durability up to 1 year in women with fecal
incontinence (FI) responsive to an initial test period with a trial vaginal bowel control (VBC) system (Eclipse
System). the study included 73 subjects with baseline mean of 14.1 ± 12.15 FI episodes over 2 weeks. Success
rate at three months was 72.6% (53/73, P < 0.0001); per-protocol, 84.1% (53/63, P < 0.0001). Significant
improvement in all Fecal Incontinence Quality of Life subscales and St Mark’s questionnaire meeting minimally
important differences was noted. Satisfaction was 91.7%, 89.7%, and 94.4% at 3, 6, and 12 months,
respectively; 77.4%, 77.6%, and 79.6% were very much/much better on the Patient Global Impression of
Improvement at 3, 6, and 12 months, respectively. Most common adverse event was vaginal wall injury, with
most adverse events (90/134, 67%) occurring during fitting period. the study is limited by the lack of
randomization, comparator and small number of patients. the authors note that future efforts should focus on
long-term, comparative studies, which include the evaluation of this VBC system.
Richter et al. (2015) conducted a prospective, non-comparative study of the effectiveness and safety of a vaginal
bowel-control device and pump system for fecal incontinence treatment. The study included 61 patients with a
minimum of four fecal incontinence episodes over 2 weeks that were fit with the intravaginal device. Treatment
success, defined as a 50% or greater reduction of incontinent episodes, was assessed at 1 month. Participants
were invited into an optional extended-wear period of another 2 months. Secondary outcomes included symptom
improvement measured by the Fecal Incontinence Quality of Life, Modified Manchester Health Questionnaire,
and Patient Global Impression of Improvement. The results included at one month, intention-to-treat success
was 78.7% (48/61, P<.001); per protocol success, 85.7% (48/56, P<.001) and 85.7% (48/56) considered bowel
symptoms "very much better" or "much better." There was improvement in all Fecal Incontinence Quality of Life
(P<.001) and Modified Manchester (P≤.007) subscales. The success rate at 3 months was 86.4% (38/44; 95%
confidence interval 73-95%). There were no serious adverse events. The study was limited due to the lack of
randomization, small number of patients and short follow-up timeframe.
Varma et al. (2016) reported on secondary analysis of the above study (Richter, et al., 2015) to examine the
impact of a vaginal bowel control system on parameters of bowel function, including frequency, urgency, stool
consistency, and evacuation. The study included 56 patients. Subjects completed a 2-week baseline diary of
bowel function before and after treatment completed at one month. Fecal urgency, consistency of stool (Bristol
score), and completeness of evacuation were recorded for all bowel movements. Use of the insert was
associated with an improvement in bowel function across all 4 categories. Two thirds (8/12) of subjects with a
high frequency of daily stools (more than 2 per day) shifted to a normal or low frequency of stools. Analysis of
Bristol stool scale scores demonstrated a significant reduction in the proportion of all bowel movements reported
as liquid (Bristol 6 or 7), from 36% to 21% (p = 0.0001). On average, 54% of stools were associated with urgency
at baseline compared with 26% at 1 month (p < 0.0001). Incomplete evacuations with all bowel movements were
reduced from 39% to 26% of subjects at 1 month (p = 0.0034).
Professional Societies/Organizations
Professional society guidelines in support of this treatment for fecal incontinence are lacking.
Use Outside of the US
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Cytolethal distending toxin B (CdtB) and vinculin IgG antibodies by immunoassay (i.e.,
ELISA) (CPT code 0176U; (IBSchek irritable bowel syndrome [IBS])
IBSchek (Commonwealth Diagnostics International Inc., [CDI], Salem, MA) is a blood test for IBS that is
proposed for the diagnosis of irritable bowel syndrome (IBS). The vendor website indicates that IBSchek is an
ELISA*-based blood test that is predictive of an IBS diagnosis based on the presence of two antibodies—antiCdtB and anti-vinculin.
Literature review
Pimentel et al. (2015 conducted a validation study of circulating anti-CdtB and anti-vinculin antibodies as
biomarkers for D-IBS in 2375 subjects with D-IBS based on Rome criteria. Subjects with inflammatory bowel
disease (IBD) (n=142), with celiac disease (n=121), and healthy controls (n=43) were obtained for comparison.
For anti-CdtB the specificity, sensitivity and likelihood ratio were 91.6%, 43.7 and 5.2, respectively, and for antivinculin were 83.8%, 32.6 and 2.0, respectively. The study is limited by the lack of randomization.
Professional Societies/Organizations
American College of Gastroenterology (ACG): ACG published clinical guideline for the management of IBS
(Lacy, et al., 2021). The gudielines do not include a recommendation for IBSchek or testing for presence of two
antibodies—anti-CdtB and anti-vinculin. Included in the recommendations:
• suggest that either fecal calprotectin or fecal lactoferrin and C-reactive protein be checked in patients
without alarm features and with suspected IBS and diarrhea symptoms to rule out inflmammatory bowel
disease.
Strong recommendation; moderate quality of evidence (CRP, fecal calprotectin).
Strong recommendation; very low quality of evidence (fecal lactoferrin).
American Gastroenterological Association (AGA): AGA published a technical review on the evaluation of
functional diarrhea and diarrhea-predominant irritable bowel syndrome in adults note regarding these biomarkers
that properly designed and powered prospective validation trials in consecutive uninvestigated patients with IBSD symptoms are needed. The AGA review notes that the analysis indicates that the specificity of anti-CdtB and
antivinculin antibodies for IBS-D is reasonably good with a high positive predictive value, however, the sensitivity
was <50% (Carrasco-Labra, et al., 2019)
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Esophageal mucosal integrity testing by electrical impedance, transoral (HCPCS code
C9777)
Esophageal mucosal integrity testing has been proposed as a method to diagnosis gastroesophageal reflux
disease (GERD) and eosinophilic esophagitis (EoE). Mucosal Integrity is affected by the presence of dilated
intercellular spaces (DIS), or spongiosis, which affects paracellular permeability of the esophageal lumen. DIS is
an important histologic feature in GERD and EoE where the degree of dilation inversely correlates with MI
measurements (i.e., lower impedance values occur with increasing DIS). The diagnosis of gastroesophageal
reflux disease (GERD) may be based on clinical symptoms alone in patients with classic symptoms such as
heartburn and/or regurgitation. However, patients may require additional evaluation if they have alarm features,
risk factors for Barrett’s esophagus, or abnormal gastrointestinal imaging performed for evaluation of their
symptoms. An upper endoscopy is indicated in patients with suspected GERD to evaluate alarm features or
abnormal imaging. An upper endoscopy may also be performed to screen for Barrett’s esophagus in patients
with risk factors. On upper endoscopy, biopsies can be performed and should target any areas of suspected
metaplasia, dysplasia, or, in the absence of visual abnormalities, normal mucosa to evaluate for eosinophilic
esophagitis (
Kahrilas, 2020).
According to the vendor’s website, the MiVu™ Mucosal Integrity Testing System (Diversatek Healthcare, Inc.)
utilizes a balloon probe and proprietary software to instantly detect changes in esophageal mucosal integrity
during endoscopy. The MiVu™ Balloon Probe incorporates both radial and axial sensors mounted at 180-degree
intervals along a 10 cm segment of the esophagus to measure esophageal mucosal integrity. Real time
impedance values, a mucosal integrity contour pattern and disease probability are displayed which distinguishes
various esophageal pathologies (GERD, EoE, or Non-GERD).
U.S. Food and Drug Administration (FDA)
December 2018 the Mucosal Integrity Conductivity (MI) Test System (Diversatek Healthcare Inc.).received FDA
De Novo approval as a Class II device as an esophageal tissue characterization system. An esophageal tissue
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characterization system is a device intended for obtaining measurements of electrical properties within
esophageal tissue.
The indications for use: the Mucosal Integrity Conductivity Test System is indicated for use by
gastroenterologists, surgeons, and medically trained personnel during an endoscopy to obtain a real time
measurement of esophageal epithelial impedance. The device is not for use as a sole diagnostic screening tool.
Literature review
Patel et al. (2019) reported on a prospective study to evaluate the ability of a balloon-incorporated mucosal
impedance (MI) catheter to detect and evaluate esophageal disorders, including gastroesophageal reflux
disease (GERD) and eosinophilic esophagitis (EoE).the study included 69 patients undergoing
esophagogastroduodenoscopy with or without wireless pH monitoring. Patients were classified as having GERD
(erosive esophagitis or abnormal pH; n = 24), EoE (confirmed with pathology analysis of tissues from both distal
and proximal esophagus; n = 21), or non-GERD (normal results from esophagogastroduodenoscopy and pH
tests; n = 24). Receiver operating characteristic curves (ROC) and area under the ROC curve (AUC) were used
to compare the accuracy of balloon MI in diagnosis. Probabilities of assignment to each group (GERD, nonGERD, or EoE) were estimated using multinomial logistic regression. Association between MI patterns and
diagnoses were validated using data from patients seen at 3 separate institutions. The MI pattern along the
esophageal axis differed significantly (p<0.01) among patients with GERD, EoE and non-GERD. Patients with
non-GERD had higher MI values along all measured segments. The MI pattern for GERD was easily
distinguished from that of EoE: in patients with GERD, MI values were low in the distal esophagus and
normalized along the proximal esophagus, whereas in patients with EoE, measurements were low in all
segments of the esophagus. Intercept and rate of rise of MI value (slope) as distance increased from the
squamo-columnar junction identified patients with GERD with an AUC = 0.69, patients with EoE with an AUC of
0.89, and patients with non-GERD with an AUC = 0.84 in the development cohort. One patient had an adverse
event of mild chest pain after the procedure, and was discharged from the hospital without further events.
Choksi et al. (2018) reported on a retrospective analysis of 91 patients to quantify mucosal impedance (MI) along
the esophagus and identify patterns that differentiated patients with and without gastroesophageal reflux disease
(GERD) from those with eosinophilic esophagitis (EoE), and determine whether MI values and patterns are
sufficient to identify patients with EoE using histologic findings as a reference. During the first endoscopy, MI
measurements were obtained at two, five, and 10 cm from the squamocolumnar junction. GERD was confirmed
by ambulatory pH tests, and histologic analyses of biopsies were used to confirm EoE. Statistical modeling was
used to identify MI patterns along the esophagus that associated with GERD vs EoE. Findings were validated in
a prospective cohort of 49 patients undergoing elective upper endoscopy for dysphagia. It was noted that
patients with EoE have a unique MI pattern, with low values along the esophageal axis. MI measurements at five
cm could discern patients with normal vs abnormal mucosa with 83% sensitivity and 79% specificity, and
patients with EoE vs GERD with 84% sensitivity and 70% specificity; the measurements differentiated the patient
populations with the highest level of accuracy of any of the six measurements tested. In the validation study, a
rater using the esophageal MI pattern identified patients with EoE with 100% sensitivity and 96% specificity. The
study is limited by retrospective nature and lack of randomization.
Lowry et al. (2018) conducted a prospective study to investigate whether mucosal impedance measurements
can be used to monitor disease activity in 173 pediatric patients with Eosinophilic esophagitis (EoE). Mucosal
impedance was measured at three locations in the esophagus in pediatric patients (1-18 years old; 32 with active
EoE, 10 with inactive EoE, 32 with nonerosive reflux disease [NERD]) and 53 children with symptoms but normal
findings from histologic analyses (controls) undergoing routine esophagogastroduodenoscopy. Pathologists
reviewed biopsies per routine protocol, determined eosinophilic density, and graded spongiosis on an ordinal
visual scale. Mucosal impedance measurements were compared within patient groups. The primary outcome
was correlation of mucosal impedance measurements with disease activity, based on severity of spongiosis and
eosinophil counts. Mucosal impedance measurements were significantly lower in patients with active EoE at 2, 5,
and 10 cm above the squamo-columnar junction (median values of 1069, 1368, and 1707, respectively)
compared to patients with inactive EoE (median values of 3663, 3657, and 4494, respectively), NERD (median
values of 2754, 3243, and 4387), and controls (median values of 3091, 3760, and 4509) (P < 0.001 for all
comparisons to patients with active EoE). Inverse correlations were found between mucosal impedance
measurements and eosinophil count (P < 0.001), and spongiosis severity (P < 0.001). The authors concluded
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that mucosal impedance measurements may provide immediate information about mucosal inflammation in
children and this needs to be confirmed by further, prospective studies.
Professional Societies/Organizations
Guidelines from the American Gastroenterological Association do not include the use of esophageal mucosal
integrity testing for the diagnosis of GERD.
Use Outside of the US
European Society of Gastrointestinal Endoscopy (ESGE) guideline for the endoscopic management of
gastrointestinal motility disorders (Weusten, et al., 2020) does not include the use of esophageal mucosal
integrity testing.
National Institute for Health and Care Excellence guidelines for gastro-oesophageal reflux disease and
dyspepsia in adults does not include the use of esophageal mucosal integrity testing.
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Wide-Area Transepithelial Tissue Sampling with Computer-Assisted 3D Analysis
(WATS3D) (CPT codes 88104, 88112, 88305, 88312, 88361)
Barrett's esophagus (BE) is a condition where there is metaplastic columnar epithelium that has both gastric and
intestinal features that replaces the stratified squamous epithelium that normally lines the distal esophagus. The
condition develops as a consequence of chronic gastroesophageal reflux disease (GERD) and predisposes to
the development of adenocarcinoma of the esophagus (Spechler, 2021). Biopsies of the suspected Barrett's
segment are performed to establish the diagnosis and for surveillance. The endoscopic surveillance of Barrett's
esophagus should include a careful inspection of the Barrett's epithelium with high-resolution white light
endoscopy. Any visible abnormalities should be removed with endoscopic mucosal resection. In addition,
random four-quadrant biopsies should be obtained every 2 cm (every 1 cm in patients with known or suspected
dysplasia). The biopsy protocol is referred to as the Seattle biopsy sampling protocol (Spechler, 2022).
Wide-area transepithelial sampling with 3-dimensional sampling (WATS/WATS3D) (CDx Diagnostics, Suffern,
NY) is proposed as an endoscopic method of sampling tissue from the esophagus for detection and surveillance
of Barrett’s esophagus, it is proposed to be used in addition to the standard biopsy protocol. The first-generation
WATS3D system was formerly known as EndoCDx. WATS-3D involves abrasive brushing of Barrett's metaplasia
followed by computerized neural network analysis of the brush specimen to identify neoplasia. WATS3D utilizes
an abrasive brush that samples the full thickness of the epithelium and collects tissue from a wide area of the
esophagus. The specimen is then analyzed by a computer image processing system that identifies potentially
abnormal cells based on cellular morphology and molecular diagnostics.
Literature review
DeMeester et al. (2021) conducted a multicenter, randomized controlled trial to compare the frequency of
Intestinal metaplasia (IM) IM detection during upper endoscopy by forceps biopsy sampling (FB) versus widearea transepithelial sampling (WATS) brush. Patients presenting for upper endoscopy for foregut symptoms or
surveillance of Barrett's esophagus (BE) at nine centers in the United States were randomized to either FB or
WATS. The study included 1,002 patients with FB was done in 505 and WATS in 497. The overall frequency of
finding IM was 21% and was similar with FB (19.6%) and WATS (22.7%, P = .2). Low-grade dysplasia was found
in eight patients and no patient had high-grade dysplasia. There was no difference in detection of dysplasia
between FB and WATS. In patients with no history of IM, WATS found significantly more IM compared with FB
when a columnar-lined esophagus (CLE) was present (32.4% with WATS vs 15.2% with FB, P = .004). In 184
patients with known BE, FB and WATS found IM with similar frequency (38.5% FB vs 41.9% WATS, P = .6) with
no difference in short- or long-segment BE. The authors concluded that overall, FB and WATS detected a similar
frequency of IM and dysplasia with WATS was twice as likely as FB to find IM in patients without a history of BE
who had CLE on endoscopy. In patients with known BE, WATS and FB showed IM and dysplasia with similar
frequency.
Agha et al. (2021) conducted a retrospective observational cohort study and included patients who underwent
screening for BE with WATS3D and forceps biopsy (FB) between across three endoscopy centers. The FB
specimens were reviewed by community pathologists, while the WATS3D samples were sent to CDX technology
labs, NY. The review included 108 patients that were screened for BE using both modalities concurrently. FB
and WATS3D detected 62 (57.4%) and 83 (76%) cases of BE, respectively. The absolute difference of 21 cases
(18.6%) of BE was attributed to the addition of WATS3D. The number needed to test with
WATS3D was 5. The samples were divided into four groups to compare the agreement across all groups:
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(FB–; WATS3D+), (FB–; WATS3D–), (FB+; WATS3D+), and (FB+ and WATS3D–). Overall agreement by kappa
statistic was 0.74. The authors concluded that WATS3D identified 21 cases of BE missed by FB. Using WATS3D
in addition to FB increased the yield of BE during surveillance endoscopy, with no increase in complications.
Suresh Kumar et al. (2020) conducted a systematic review and meta-analysis to compare the detection rates of
Barrett’s esophagus (BE) and esophageal dysplasia (ED) between forceps biopsy (FB) and wide-area
transepithelial sampling (WATS) in adjunct to FB. The review included 12 studies based on exclusion and
inclusion criteria. The inclusion criteria included: patients with BE; age >18 years; use of WATS as an adjunct to
FB; and data on the diagnostic yield of both FB and WATS. The review included studies published in peerreviewed journals or presented as abstracts at national society meetings. Eleven studies (excluding one) and
nine studies (excluding three) were included in the analysis for BE and ED, respectively (excluded studies did
not have adequate data for the respective analysis). Pooled data from 20,392 endoscopies across 11 studies
showed an absolute increase in detection of 16% (95% CI 0.10% to 0.22%, p<0.00001). A relative increase of
1.62 was seen in detection rates of BE (95% CI 1.28 to 2.05, p<0.0001) when WATS was used with FB with the
number needed to test (NNT) of 6.1 patients. For ED, a 2% absolute increase (95% CI 0.01 to 0.03, p=0.001) in
additional diagnostic yield from WATS. A relative increase of 2.05 was seen in the detection rate of ED (95% CI
1.42 to 2.98, p=0.0001) yielding an NNT of 50 patients. The authors concluded that the study shows that WATS,
as an adjunct to FB, improves both the absolute detection rate and relative detection rate of both BE and ED as
compared with FB alone. The authors notes that although current data are promising, further multicenter,
international, prospective studies are required before widespread usage of WATS is adopted.
Kaul et al. (2020) conducted a retrospective review to evaluate the clinical utility of WATS3D and its impact on
the management of patients with BE and dysplasia. The study included 432 consecutive patients who had a
WATS3D positive and an accompanying forcep biopsy (FB) negative result. Physicians were contacted to
determine if the WATS3D result impacted their decision to enroll patients in surveillance or increase the
frequency of surveillance, recommend ablation, and/or initiate or increase the dose of proton pump inhibitors
(PPIs). WATS3D directly impacted the management of 97.8% of 317 BE patients; 96.2% were enrolled in
surveillance and 60.2% were started on PPIs or their dose was increased. WATS3D impacted the management
of 94.9% and 94.1% of the 98 low-grade dysplasia and 17 high-grade dysplasia patients, respectively. As a
result of WATS3D, 33.7% of low-grade dysplasia and 70.6% of high-grade dysplasia patients underwent
endoscopic therapy. More than 37% of all dysplasia patients were enrolled in a surveillance program, and nearly
30% were scheduled to be surveilled more frequently. PPIs were either initiated, or the dose was increased in
more than 54% of all dysplasia patients.
Smith et al. (2019) conducted a multicenter, prospective trial to investigate the benefit of wide area
transepithelial sampling with 3-dimensional computer-assisted analysis (WATS) used adjunctively to the
combination of random and targeted forcep biopsy (FB) in the detection of esophageal dysplasia (ED), and as a
secondary outcome, Barrett’s esophagus (BE). The study included 12,899 patients where community
endoscopists at 21 sites utilized WATS as an adjunct to both targeted and random FB in patients undergoing BE
screening and surveillance. The investigators alternated taking FB and WATS samples first. WATS specimens
were analyzed at CDx Diagnostics (Suffern, NY) while FB samples were analyzed by each site's regular
pathologists. FB identified 88 cases of ED, and WATS detected an additional 213 cases missed by FB. These
213 cases represented an absolute increase of 1.65%, raising the yield from 0.68% to 2.33%. Adding WATS to
FB increased the overall detection of ED by 242% (95% CI: 191%-315%). Fewer than 61 patients needed to be
tested with WATS to identify an additional case of ED. The combination of random and targeted FB identified
1,684 cases of BE, and WATS detected an additional 2,570 BE cases. The absolute incremental yield of adding
WATS to FB is 19.9%, increasing the rate of detection from 13.1% to 33%. Adding WATS to FB increased the
overall detection of BE by 153% (95% CI: 144-162%). The number needed to test with WATS in order to detect
an additional case of BE was 5. Whether FB or WATS was done first did not impact the results. The authors
concluded that these results underscore the shortcomings of FB in detecting BE-associated neoplasia, which
can potentially impact the management and clinical outcomes of these patients. The authors noted that although
routine screening for BE in women is not recommended, women accounted for 61% of patients in the study and
data regarding females in our study who would be potential candidates for BE screening by exhibiting multiple
risk factors for BE or EAC (age >50 years of age, Caucasian race, chronic or frequent GERD, central obesity,
waist circumference >88 cm, waist to hip ratio >0.8, current or past history of smoking, a confirmed family history
of BE or EAC) was not collected.
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Gross et al. (2018) conducted a multicenter, prospective trial to determine if wide-area transepithelial sampling
with three-dimensional computer-assisted analysis (WATS) used adjunctively with forceps biopsy (FB) can
increase the detection of Barrett’s esophagus (BE) and esophageal dysplasia (ED). The study included 4,203
patients, that were screened for suspected BE and undergoing surveillance for BE. The patients at 25
community-based practices underwent WATS adjunctively to targeted FB and random four-quadrant FB.
Findings included that 594 were diagnosed with BE by FB alone, and 493 additional cases were detected by
adding WATS, increasing the overall detection of BE by 83% (493/594, 95% CI 74%–93%). Low-grade dysplasia
(LGD) was diagnosed in 26 patients by FB alone, and 23 additional cases were detected by adding WATS,
increasing the detection of LGD by 88.5% (23/26, 95% CI 48%–160%). It was noted in the study that there were
288 cases of BE and 16 cases of ED identified by FB that were undetected by WATS. These discrepant results
are not unexpected as FB was used both to target any visible mucosal abnormality and to obtain random fourquadrant biopsy samples and WATS was used only to test large segments of the esophagus that would have
remained untested by both targeted and random FB. The authors note that the study was not designed to
address the question of whether WATS is more or less effective than FB in identifying BE and ED. The authors
concluded that the study demonstrates that the increased adjunctive use of WATS to FB increases the detection
of BE and ED.
Vennalaganti et al. (2018) conducted a randomized trial of referred BE patients undergoing surveillance at 16
medical centers. The study included 160 patients (mean age, 63.4 years; 76% men; 95% white) who received
either biopsy sampling followed by WATS or WATS followed by biopsy sampling. The primary outcome was rate
of detection of high-grade dysplasia/esophageal adenocarcinoma (HGD/EAC) using WATS in conjunction with
biopsy sampling compared with biopsy sampling alone using standard histopathologic criteria. Secondary aims
included evaluating neoplasia detection rates based on the procedure order (WATS vs biopsy sampling first), of
each procedure separately, and the additional time required for WATS. The median circumferential and maximal
BE extents were 1.0 cm (interquartile range: .0-5.0) and 4.0 cm (interquartile range, 2.0-8.0), respectively. The
diagnostic yield for biopsy sampling alone was as follows: HGD/EAC, 7 (4.4%); low-grade dysplasia (LGD), 28
(17.5%); nondysplastic BE (NDBE), 106 (66.25%); and no BE, 19 (11.9%). The addition of WATS to biopsy
sampling yielded an additional 23 cases of HGD/EAC (absolute increase, 14.4%; 95% confidence interval, 7.5%21.2%). Among these 23 patients, 11 were classified by biopsy sampling as NDBE and 12 as LGD/indefinite for
dysplasia (IND); 14 received biopsy sampling first and nine WATS first (not significant) and most (n = 21; 91.7%)
had a prior dysplasia history. WATS added an average of 4.5 minutes to the procedure. The authors concluded
that results of this multicenter, prospective, randomized trial demonstrate that the use of WATS in a referral BE
population increases the detection of HGD/EAC. The authors noted that at the time of the trial WATS specimens
were evaluated only by pathologists at a single central laboratory and that in the study population (20%) were
enriched with BE patients with a known history of dysplasia or referred for endoscopic therapy, and the results
may not be generalizable to a low-risk BE surveillance population.
Professional Societies/Organizations
American Gastroenterology Association (AGA): AGA published guidelines on the recommendations of
management of Barrett’s esophagus. The guidelines do not include WAT3D or brush biopsy in the
recommendations. It is noted:
Best Practice Advice 9: Barrett’s endoscopic therapy [BET] should be continued until there is an absence of
columnar epithelium in the tubular esophagus on high-definition white-light endoscopy and preferably optical
chromoendoscopy. In case of complete endoscopic eradication, the neosquamous mucosa and the gastric
cardia are sampled by 4-quadrant biopsies.
American College of Gastroenterology (ACG): ACG published a clinical guideline for the diagnosis and
management of Barrett's esophagus (Shaheen, et al., 2016). The guidelines note that, “The role of computerassisted or wide field “brush biopsy” tissue acquisition for increasing the yield of dysplasia is currently under
investigation.
American Society for Gastrointestinal Endoscopy (ASGE): ASGE published guidelines on the screening and
surveillance of Barrett’s esophagus (ASGE, 2019).
In patients with known or suspected BE, we suggest using WATS-3D in addition to Seattle protocol biopsy
sampling compared with white-light endoscopy with Seattle protocol biopsy sampling.
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Strength of recommendation: conditional
Quality of evidence: low
Strength of recommendations-conditional:
• Patients: Most individuals in this situation would want the suggested course of action, but many
would not.
• Clinicians: Recognize that different choices will be appropriate for individual patients and that you
must help each patient arrive at a management decision consistent with his or her values and
preferences. Decision aids may be useful in helping individuals to make decisions consistent with
their values and preferences.
• Policymakers: Policymaking will require substantial debate and involvement of various stakeholders.
Quality of evidence- low:
• Meaning: Our confidence in the estimate of the effect is limited; the true effect may be substantially
different from the estimate of the effect.
• Interpretation: Further research is very likely to have an impact on our confidence in the estimate of
the effect and is likely to change the estimate.
National Comprehensive Cancer Network® (NCCN): NCCN clinical guideline for esophageal and
esophagogastric junction cancers (NCCN, 2022) notes that the use of wide-area transepithelial sampling with
computer-assisted 3-dimensional analysis (WATS3D) is a relatively new sampling technique. It does not include
this test in the screening/testing recommendations for esophageal cancer. It is noted in the guidelines, “the utility
and accuracy of WATS for detecting HGD/adenocarcinoma inpatients with Barrett’s esophagus needs to be
evaluated in larger phase III randomized trials.”
Use Outside of the US
European Society of Gastrointestinal Endoscopy (ESGE): ESGE published a position statement for
endoscopic management of Barrett's esophagus (Weusten, et al., 2017). The position statement does not
include the use of WATS3D as part of the surveillance for Barrett’s esophagus. It is noted:
“Biopsy samples should be taken from all visible mucosal abnormalities. In addition, random 4-quadrant biopsies
should be collected every 2cm within the Barrett’s segment, starting from the upper end of the gastric folds.
Biopsies from each level should be collected in and presented to the pathologist in a separate container.”
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Coding Information Gastroenterology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement.
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Transanal Endoscopic Microsurgical Approach (TEMS)
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®*
Codes
0184T

Description
Excision of rectal tumor, transanal endoscopic microsurgical approach (ie, TEMS), including
muscularis propria (ie, full thickness)

Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
46999

Description

Comment

Unlisted procedure, anus

0106U

Gastric emptying, serial collection of 7 timed breath
specimens, non-radioisotope carbon-13 (13C)
spirulina substrate, analysis of each specimen by gas
isotope ratio mass spectrometry, reported as rate of
13CO2 excretion
Cytolethal distending toxin B (CdtB) and vinculin IgG
antibodies by immunoassay (ie, ELISA)

Considered
Experimental/Investigational/Unproven
when used to report transanal
radiofrequency therapy for fecal
Incontinence (e.g., SECCA procedure)
13C-Spirulina Platensis Gastric
Emptying Breath Test
Gastric Emptying Breath Test (GEBT)
(Advanced Breath Diagnostics LLC)

0176U

91112

Gastrointestinal transit and pressure measurement,
stomach through colon, wireless capsule, with
interpretation and report

HCPCS
Codes
A4563

Description

C9777

IBSchek
(Commonwealth Diagnostics
International Inc.)
SmartPill Gastrointestinal (GI)
Monitoring System® (SmartPill
Corporation)

Rectal control system for vaginal insertion, for long term use, includes pump and all supplies
and accessories, any type each
Esophageal mucosal integrity testing by electrical impedance, transoral (list separately in
addition to code for primary procedure)

Considered Experimental/Investigational/Unproven when used to report Wide-Area Transepithelial
Tissue Sampling with Computer-Assisted 3D Analysis (WATS3D)
CPT®*
Codes
88104
88112
88305
88312
88361

Description
Cytopathology, fluids, washings or brushings, except cervical or vaginal; smears with
interpretation
Cytopathology, selective cellular enhancement technique with interpretation (eg, liquid based
slide preparation method), except cervical or vaginal
Level IV - Surgical pathology, gross and microscopic examination
Special stain including interpretation and report; Group I for microorganisms (eg, acid fast,
methenamine silver)
Morphometric analysis, tumor immunohistochemistry (eg, Her-2/neu, estrogen
receptor/progesterone receptor), quantitative or semiquantitative, per specimen, each single
antibody stain procedure; using computer-assisted technology
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ICD-10-CM
Diagnosis
Codes

Description

All Codes
*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Neurology
Current perception threshold/sensory nerve conduction test (sNCT) HCPCS Code
G0255)
Various testing methods and devices used determine sensory abnormalities and include electrical current testing
such as current perception threshold testing also known as sensory nerve conduction testing (sNCT) which
assesses sensory function. Determination of current perception threshold has been proposed for evaluation of
patients with peripheral nervous system diseases resulting in altered cutaneous sensation. This type of testing
could is proposed to complement needle EMG and NCSs, to assist with evaluating treatment response or
disease progression after a diagnosis is made. However, conflicting information and methodologic problems
exist regarding the utility of this testing for the diagnostic evaluation of specific disease conditions such as carpal
tunnel syndrome and polyneuropathy.
U.S. Food and Drug Administration (FDA)
Several devices have received 501(k) clearance as devices for current perception threshold/sensory nerve
conduction test (sNCT). The indication is for quantitative detection of sensory neurological impairments.
The devices include but are not limited to:
• Medi-Dx 7000 (Neuro Diagnostic Associates, Inc.)
• Neurometer® (Neurotron, Inc.)
Literature review
The published evidence is insufficient to determine the effectiveness of this testing.
Professional Societies/Organizations
American Academy of Orthopaedic Surgeons (AAOS). The evidenced-based guideline for management of
carpal tunnel syndrome does not include the use of CPT for diagnosis of carpal tunnel syndrome (AAOS, 2016).
American Association of Neuromuscular & Electrodiagnostic Medicine (AANEM): this organization
published Model Policy for Needle Electromyography and Nerve Conduction Studies (2016). It is noted that,
“Current Perception Threshold/Sensory Nerve Conduction Threshold Test (sNCT) is investigational and not
covered. This procedure is different and distinct from assessment of nerve conduction velocity, amplitude, and
latency. It is also different from short-latency somatosensory evoked potentials (SSEPs).”
Use Outside of the US
European Federation Of Neurological Societies (EFNS): In their 2009 guidelines (Cruccu, 2009) on the
assessment of neuropathic pain, EFNS guidelines do not include current perception threshold/sensory nerve
conduction testing.
Medicare Coverage Determinations
Contractor
NCD

National
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Determination Name/Number

National Coverage Determination (NCD) for
Sensory Nerve Conduction Threshold Tests
(sNCTs) (160.23)

Revision Effective
Date
4/2004

Contractor
LCD

CGS
Administrators, LLC
First Coast Service
Options, Inc.
Noridian Healthcare
Solutions, LLC
Noridian Healthcare
Solutions, LLC
Novitas Solutions,
Inc
Palmetto GBA

Determination Name/Number

LCD Nerve Conduction Studies and
Electromyography (L35897)
LCD
Nerve Conduction Studies and Electromyography
(L34859)
LCD
Nerve Conduction Studies and Electromyography
(L36524)
LCD
Nerve Conduction Studies and Electromyography
(L36526)
LCD
Nerve Conduction Studies and Electromyography
(L35081)
LCD
Nerve Conduction Studies and Electromyography
(L35048)
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)

Revision Effective
Date
4/29/2021
10/1/2019
12/2019
12/2019
10/2019
7/2021
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Physiologic Recording of Tremor Using Accelerometer/Gyroscope (CPT Code 95999)
Accelerometers and gyroscopes are devices that may be used to objectively record and monitor motion and
electrical activity of muscles to measure tremor in individuals with movement disorders. Recent studies have
examined the clinical utility of these devices as an adjunct in diagnosis and measurement of functional ability and
recovery in individuals with dyskenetic disorders.
U.S. Food and Drug Administration (FDA)
The FDA approved the Kinesia™ device (Cleveland Medical Service, Cleveland, OH) in April 2007 for the
monitoring and recording of motion and electrical activity of muscle to quantify kinematics of movement disorders
such as tremor for research and diagnostic purposes. The Tremorometer® (FlexAble Systems, Inc., Fountain
Hills, AZ) received substantial equivalency FDA 510 (k) approval in January 2001. It is a system designed to
improve the measurement and quantification of tremor in human patients regardless of the etiology.
Literature Review
Controlled clinical trial data are lacking to inform the utility of these devices, including the translation of
measurements into meaningful outcomes. Cheung et al. (2011) performed a systematic literature review;
reviewing 54 studies that used accelerometers to classify human movement and to appraise their potential to
determine the level of activity of older persons in hospital settings. Outcome measures criteria were comparisons
of derived classifications of postural movements and mobility against those made by using observations. A
number of limitations to the study were noted including the number and type of accelerometers used for
measurement, varied age of study participants (varied from teenager to >60 yrs). Most studies were limited by
small sample size; 54% had 10 subjects or less. Methods for validating data were also varied. Of the
accelerometer studies included in this review, only 17 were conducted on patients and the remaining were
conducted on healthy subjects (n=37 studies). The authors note that the literature review indicates that only a
limited number of studies have applied accelerometry to measure activities in patients, of which six studies were
of older patients. These studies were limited by smaller sample sizes and use of multiple accelerometer devices
attached to different body positions. The activity classification algorithms validated in small sample size studies
with <6 patients are insufficient for clinical use. A suitable algorithm for application in geriatric rehabilitation
settings needs to be generic and accurate in older patients with different levels of mobility impairment.
Gebruers et al. (2010) reported results of a systematic review assessing the clinical applicability of different
accelerometry based measurement techniques in persons with stroke, Twenty-five articles were selected for
inclusion; there were 4 randomized controlled trials (RCT). The authors noted that although the available
evidence may suggest that accelerometers yield valid and reliable data about individuals with stroke, data are
young, limiting the ability to draw consistent conclusions. Further research is necessary to investigate predictive
value and responsiveness.
Use Outside of the US
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No relevant information.
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Adrenal and Fetal Mesencephalic Transplantation for Parkinson Disease (HCPCS Code
S2103)
There are scarce data in the published, peer-reviewed scientific literature regarding the current clinical use of
adrenal-to-brain transplantation in humans for any indication. In a systematic review of the literature, the Agency
for Healthcare Research and Quality ([AHRQ], 2003) noted that there is a lack of efficacy and substantial
morbidity associated with the procedure for the treatment of Parkinson disease (PD). The AHRQ also concluded
that adrenal medullary transplants are no longer performed to treat PD.
There is ongoing research in animal and human models relative to the use of fetal mesencephalic transplantation
as a replacement source of dopamine-producing cells. In this procedure, fetal brain cells (i.e., neurons) that
produce dopamine are implanted in the putamen or head of the caudate area of the brain, which is the area
controlling movement. In theory, the transplanted neurons can replace the loss of normal dopamine-producing
cells. These fetal cells may be human or xenogeneic (i.e., derived from a different species).
Clinical improvement was demonstrated in small numbers of individuals with PD undergoing transplantation of
fetal tissue in several nonrandomized studies; however, results have not been replicated in double-blind shamsurgery controlled clinical trials (Olanow, 2003; Freed, 2001). Transplantation of fetal substantia nigra into the
stratum has failed to show significant efficacy and has been associated with the side effect of transplant-induced
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off-medication dyskinesias. More recently, implanted dopamine neurons have been found to contain Lewy
bodies, suggesting that they are dysfunctional and may have been affected by the PD pathological process
(Olanow, 2009).
The data is scarce regarding the safety and effectiveness of xenogeneic fetal cells for any indication in humans.
Schumacher et al. (2000) reported results of a case series study of 12 individuals with Parkinson disease who
underwent unilateral implantation of embryonic porcine ventral mesencephalic tissue (Schumacher, 2000). In the
medication-off state, total Unified Parkinson’s Disease Rating Scale scores improved by 19% (p=.01). At the time
of study publication there were no reported permanent complications. Limitations of the study include small size,
uncontrolled study design, and short-term follow-up.
U.S. Food and Drug Administration (FDA)
The FDA Center for Biologics and Research regulates the transplantation of fetal/embryonic cells. Companies
supplying cell and tissue-based products must register and list their products with the FDA.
Professional Societies/Organizations
American Academy of Neurology (AAN): The AAN in an evaluation of surgery for Parkinson's disease (Hallet,
et al., 1999) recommended that adrenal-to-brain transplantation not be performed because of unacceptable risk
to the patient. They further noted that the procedure was no longer being studied. Regarding fetal mesencephalic
transplantation the AAN notes that, while the procedure is promising, it remains experimental due to lack of
controlled clinical trials. The authors determined that there were small, nonrandomized case studies which noted
functional improvement in some patients; however, unacceptably high levels of morbidity and mortality were
associated with the procedure. Review of pathologic reports found that few transplanted cells survived long term,
suggesting that benefit of the procedure would be of short duration.
The authors also reviewed the documented studies of fetal mesencephalic transplantation. Studies were small
and nonrandomized. There was variation between the studies in the techniques utilized, the site of
transplantation, the number of mesencephalons used, and the immune-suppressive regimen provided. In all of
the studies some of the patients demonstrated improvement in motor function. The summary notes that while the
procedure is promising because it appears effective and has low morbidity and mortality, it is considered
experimental because of the absence of controlled studies.
Use Outside of the US
No relevant information
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Coding Information Neurology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement.
Neurology Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
95999

HCPCS
Codes
G0255
S2103

Description
Unlisted neurological or neuromuscular
diagnostic procedure

Comment
Considered
Experimental/Investigational/Unproven when
used to report tremor measurement with
accelerometer(s) and/or gyroscope(s)

Description
Current perception threshold/sensory nerve conduction test, (sNCT) per limb, any nerve
Adrenal tissue transplant to brain

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Obstetrics/Gynecology
Obstetrics (preeclampsia), biochemical assay of placental-growth factor, time-resolved
fluorescence immunoassay, maternal serum, predictive algorithm reported as a risk
score for preeclampsia (CPT code 0243U)
Preeclampsia is a multisystem progressive disorder characterized by the new onset of hypertension and
proteinuria or the new onset of hypertension and significant end-organ dysfunction with or without proteinuria in
the last half of pregnancy or postpartum. The diagnosis of preeclampsia is based on the new onset of
hypertension and proteinuria or the new onset of hypertension and significant end-organ dysfunction with or
without proteinuria after 20 weeks of gestation in a previously normotensive woman (August and Sibai, 2022).
Measurement of soluble fms-like tyrosine kinase-1 (sFlt1) and placental growth factor (PlGF) may be helpful for
the diagnosis of preeclampsia [60,61]. sFlt1 and PlGF are angiogenic factors secreted by the placenta and
implicated in the pathogenesis of preeclampsia (Thadhani and Maynard, 2021). Further studies are needed to
validate the use of these tests and determine the clinical utility.
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The Perkin Elmer website notes that the Perkin Elmer DELFIA® Xpress PlGF assay is the first placental growth
factor (PlGF) assay designed for use as an aid in screening pregnant women for pre-eclampsia in the first
trimester. Pregnancies destined to develop pre-eclampsia are typically associated with reduced levels of PlGF in
maternal serum samples. Since this reduction is already visible in the first trimester, PlGF assay helps to identify
women at high risk for pre-eclampsia at an early stage of pregnancy. The website also notes that during second
and third trimesters of pregnancy, the DELFIA® Xpress sFlt-1 kit can be used for predicting the onset of preeclampsia and to manage pre-eclampsia in combination with the PlGF 1-2-3™ assay as a ratio of concentrations
and with other clinical factors.
Literature Review
Black et al. (2019) performed an inter-assay comparison among three immunoassay platforms for midpregnancy
testing of sFlt-1, PlGF and the sFlt-1/PlGF ratio, markers for pre-eclampsia. The study included 512 participants
and maternal blood was collected 19-22 weeks' gestations. Raw data values were converted to multiples of the
median (MoM). PlGF and sFlt-1 values among platforms were highly correlated (p<0.001). There was significant
variation in raw data values for PlGF and sFlt-1 among platforms, eliminated following conversion to MoM. The
authors noted that when directly comparing raw data values among platforms, platform-specific reference ranges
values should be used. MoM values were equivalent among platforms, allowing direct inter-assay result
comparison.
McCarthy et al. (2019) conducted a retrospective analysis to compare the performance of three placental growth
factor (PlGF)-based tests in predicting delivery within 14 days from testing in women with suspected preterm preeclampsia before 35 weeks' gestation. The study included samples collected from three prospective pregnancy
cohort studies. Participants were pregnant women with suspected preterm pre-eclampsia recruited in tertiary
maternity units in the UK and Ireland. Samples were analyzed simultaneously according to the manufacturers'
directions. The tests compared were the DELFIA Xpress PlGF 1-2-3 test, the Triage PlGF test and the Elecsys
immunoassay soluble fms-like tyrosine kinase-1 (sFlt-1)/PlGF ratio. Areas under receiver-operating
characteristics curves (AUCs) were compared. The main outcome measure was detection of a difference of 0.05
in AUC between tests for delivery within 14 days of testing. Plasma samples from 396 women and serum
samples from 244 women were assayed. In predicting delivery within 14 days secondary to suspected preeclampsia prior to 35 weeks' gestation, no significant differences were observed in AUCs (P = 0.795),
sensitivities (P = 0.249), positive predictive values (P = 0.765) or negative predictive values (P = 0.920) between
the three tests. The specificity of the Elecsys sFlt-1/PlGF ratio test was higher than that of the other two tests (P
< 0.001). The authors concluded that the tests perform similarly in their prediction of need for delivery within 14
days in women with suspected pre-eclampsia and it appears that the high negative predictive values support the
role of PlGF-based tests as 'rule-out' tests for pre-eclampsia. The study is limited by the retrospective design of
the study.
Rolnik et al. (2017) conducted a prospective multicenter study to examine the performance of screening for
preterm and term pre-eclampsia (PE) in the study population participating in the ASPRE (Combined Multimarker
Screening and Randomized Patient Treatment with Aspirin for Evidence-Based Preeclampsia Prevention) trial.
The study included screening for preterm PE in 26,941 singleton pregnancies by means of an algorithm that
combines maternal factors, mean arterial pressure, uterine artery pulsatility index and maternal serum
pregnancy-associated plasma protein-A and placental growth factor at 11-13 weeks' gestation. Eligible women
with an estimated risk for preterm PE of > 1 in 100 were invited to participate in a double-blind trial of aspirin (150
mg per day) vs placebo from 11-14 until 36 weeks' gestation, which showed that, in the aspirin group, the
incidence of preterm PE was reduced by 62%. In the screened population, the detection rates (DRs) and falsepositive rates (FPRs) for delivery with PE < 37 and ≥ 37 weeks were estimated after adjustment for the effect of
aspirin in those receiving this treatment. The study population of 25,797 pregnancies included 180 (0.7%) cases
of preterm PE, 450 (1.7%) of term PE and 25 167 (97.6%) without PE. In combined first-trimester screening for
preterm PE with a risk cut-off of 1 in 100, the DR was 76.7% (138/180) for preterm PE and 43.1% (194/450) for
term PE, at screen-positive rate of 10.5% (2707/25 797) and FPR of 9.2% (2375/25 797).
Professional Societies/Organizations
American College of Obstetricians and Gynecologist (ACOG). ACOG practice bulletin for Gestational
Hypertension and Preeclampsia notes, “Extensive work has identified some angiogenic factors (soluble fms-like
tyrosine kinase [sFlt-1], placental growth factor [PIGF], and soluble endoglin) in the second trimester as likely
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tools for the prediction of early-onset preeclampsia. However, no single test reliably predicts preeclampsia and
further prospective investigation is required to demonstrate clinical utility.”
Use Outside of the US
No relevant information
Medicare Coverage Determinations
Contractor

Determination Name/Number

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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10/10/2019
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Oncology
Tumor Treatment Fields Therapy (e.g., Optune™) (HCPCS Codes A4555, E0766)
Electric tumor treatment fields (TTF) therapy, also known as alternating electric field therapy, has been proposed
for the treatment of recurrent glioblastoma multiforme (GBM). Inferred mechanism of action is disruption of the
rapid cell division exhibited by cancer cells by alternating electrical currents applied to the brain through
electrically insulated surface transducer arrays which are placed on the patient’s shaved scalp. The fields alter
the tumor cell polarity at an intermediate frequency. The frequency used for a particular treatment is specific to
the cell type being treated (Novocure, 2014).
At this time, Optune™ (formerly the NovoTTF-100A System) (Novocure, Portsmouth, NH) is the only TTF device
that has received FDA approval electric tumor fields therapy. This system is a wearable, non-invasive, portable
battery or power-supply operated device designed for continuous use throughout the day or night. It produces
continuous TTF treatment at 100-200kH. TTF are applied to two pairs of insulated electrode arrays in an
alternating fashion. The electrodes are placed on the scalp over a layer of adhesive hydrogel which is held in
place by adhesive strips. The scalp must be re-shaved to maintain optimal contact between the electrode and
the skin. Gel under the electrodes requires replacement every three-four days. The treatment period is for a
minimum of four weeks.
U.S. Food and Drug Administration (FDA)
The NovoTTF-100A System (Portsmouth, NH) was granted premarket approval (PMA) by the FDA in April, 2011.
This device is indicated for treatment of adult patients who are 22 years of age or older who have histologicallyconfirmed glioblastoma multiforme (GBM), following histologically-or radiologically confirmed recurrence in the
supratentorial region of the brain after receiving chemotherapy. The device is intended to be used as a
monotherapy, and is intended as an alternative to standard medical therapy for GBM after surgical and radiation
options have been exhausted The pre-market approval requires a post market nonrandomized, unblended,
concurrent control study to be undertaken using the NovoTTF-100A system in patients with recurrent GBM
(FDA, 2011).
In October 2015, the FDA approved an expanded indication for the Optune device to treat patients with newlydiagnosed glioblastoma multiforme (GBM), an aggressive form of brain cancer. It is given along with the
chemotherapy drug temozolomide (TMZ) following standard treatments that include surgery, and radiation
therapy and chemotherapy used together.
In May 2019, the FDA approved a humanitarian device exemption (HDE) application for the NovoTTF™-100L
System. This device is indicated for the treatment of adult patients with unresectable, locally advanced or
metastatic, malignant pleural mesothelioma (MPM) to be used concurrently with pemetrexed and platinum-based
chemotherapy.
Literature Review—TTF for Glioblastoma
Song et al. (2020) conducted a single arm pilot study to report initial experience evaluating toxicity and
tolerability of scalp-sparing radiation with concurrent TTF. The study included adult patients (age≥18 years) with
KPS ≥ 60 with newly diagnosed glioblastoma. All patients received concurrent scalp-sparing radiation, standard
concurrent temozolomide, and TTF. Maintenance therapy included standard temozolomide and continuation of
TTF. Radiation treatment was delivered through TTF arrays. The primary endpoint was safety and toxicity for
concurrent TTF with chemoradiation in newly diagnosed glioblastoma. The study reported the first ten patients
on the trial. Median KPS was 90 (range 70-90). Median follow-up was 7.9 months (2.8 to 17.9 months). Nine
(90%) patients with unmethylated MGMT promotor, and one with methylated. Median time from surgery to
radiation was 33 days (28 to 49 days). All patients completed concurrent chemoradiation plus TTF without
radiation or TTF treatment interruption or discontinuation. Scalp dose constraints were achieved for all patients,
with mean dose having a median value of 7.7 Gy (range 4.9 to 13.2 Gy), D20cc median 22.6 Gy (17.7 to 36.8
Gy), and D30cc median 19.8 Gy (14.8 to 33.4 Gy). Average daily use during concurrent phase had median value
of 83.5% and 77% for maintenance. There was no related ≥ Grade 3 toxicity. Skin toxicity (erythema, dermatitis,
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pruritus) was noted in 80% of patients, and was limited to Grade 1 or 2 events which resolved spontaneously or
responded to topical medications. Eight patients (80%) had progression, with median PFS of 6.9 months (range
2.8 to 9.6 months). The authors concluded that concurrent TTF with scalp-sparing chemoradiation appears to be
a safe and feasible treatment option with limited toxicity and that a future randomized prospective trial is
warranted to define therapeutic advantages of concurrent TTF with chemoradiation.
Stupp et al. (2015) reported on an interim analysis of a multicenter, open-label, randomized phase 3 trial
designed to test the efficacy and safety of TTFields in combination with temozolomide for treatment of
glioblastoma after initial treatment with chemoradiation. The study included 210 patients randomized to TTFields
plus temozolomide and 105 patients randomized to temozolomide alone, and conducted at a median follow-up of
38 months. Results included that median progression-free survival in the intent-to-treat population was 7.1
months (95%CI, 5.9-8.2 months) in the TTFields plus temozolomide group and 4.0 months (95%CI, 3.3-5.2
months) in the temozolomide alone group (hazard ratio [HR], 0.62 [98.7%CI, 0.43-0.89]; P=.001). Median overall
survival in the per-protocol population was 20.5 months (95%CI, 16.7-25.0 months) in the TTFields plus
temozolomide group (n=196) and 15.6 months (95%CI, 13.3-19.1 months) in the temozolomide alone group
(n=84) (HR, 0.64 [99.4%CI, 0.42-0.98]; P=.004). The authors concluded that in this analysis of patient with
glioblastoma who had completed standard chemoradiation therapy, the addition of TTFields to maintenance
temozolomide chemotherapy significantly prolonged progression-free and overall survival.
Stupp et al. (2017) reported on the final analysis randomized, trial noted above (Stupp, et al., 2015) of all 695
patients with median follow-up of 40 months and minimum follow-up of 24 months. Patients were randomized 2:1
to TTFields plus maintenance temozolomide chemotherapy (n = 466) or temozolomide alone (n = 229). The
TTFields, consisting of low-intensity, 200 kHz frequency, alternating electric fields, was delivered (≥ 18 hours/d)
via 4 transducer arrays on the shaved scalp and connected to a portable device. Temozolomide was
administered to both groups for 5 days per 28-day cycle (6-12 cycles). Progression-free survival (tested at
α = .046). The secondary end point was overall survival (tested hierarchically at α = .048). Analyses were
performed for the intent-to-treat population. Of the 695 patients 637 (92%) completed the trial. Median
progression-free survival from randomization was 6.7 months in the TTFields-temozolomide group and 4.0
months in the temozolomide-alone group (HR, 0.63; 95% CI, 0.52-0.76; P < .001). Median overall survival was
20.9 months in the TTFields-temozolomide group vs 16.0 months in the temozolomide-alone group (HR, 0.63;
95% CI, 0.53-0.76; P < .001). Systemic adverse event frequency was 48% in the TTFields-temozolomide group
and 44% in the temozolomide-alone group. Mild to moderate skin toxicity underneath the transducer arrays
occurred in 52% of patients who received TTFields-temozolomide compared to none in patients who received
temozolomide alone.
Kim et al. (2020) reported on subgroup of patients that participated in the above Stupp et al. (2017) trial and
included newly diagnosed glioblastoma (GBM) patients (n=39) at eight sites in Korea. Patients (24 TTFields plus
Temozolomide [TTFields/TMZ]; 14 TMZ alone) received: TTFields (200 kHz) for > 18 h/day; TMZ at 120-150 mg
for 5 days per a 28 day cycle. Safety and efficacy were assessed. The median progression-free survival (PFS) in
the TTFields/TMZ arm was 6.2 months (95% CI 4.2-12.2) versus 4.2 (95% CI 1.9-11.2) with TMZ alone (p =
0.67). Median overall survival was 27.2 months (95% CI 21-NA) with TTFields/TMZ versus 15.2 months (95% CI
7.5-24.1; HR 0.27, p = 0.01) with TMZ alone. No TTFields-related serious adverse events were reported.
Magouliotis et al. (2018) conducted a meta-analysis of the available literature on patients with glioblastoma
treated with tumor-treating fields (TTFields) plus radio chemotherapy or conventional radio chemotherapy alone,
to compare the efficacy and safety of the two methods. The review included six studies that met inclusion criteria
with 1,806 patients for the qualitative analysis and 1,769 for the quantitative analysis. The results noted
increased median overall survival (weighted mean difference (WMD) 3.29 [95% confidence interval (CI) 2.37,
4.21]; p < 0.00001), survival at one year (odds ratio (OR) 1.81 [95% CI 1.41, 2.32]; p<0.00001) and two years
(OR 2.33 [95% CI 1.73, 3.14]; p < 0.00001), and median progression-free survival (WMD 2.35 [95% CI 1.76,
2.93]; p < 0.00001) along with progression-free survival at six months (WMD 6.86 [95% CI 5.91, 7.81];
p<0.00001) for the patients treated with TTFields. Survival at three years was comparable between the two
groups. TTFields were associated with fewer adverse events compared to chemotherapy along with similar
incidence of skin irritation. The authors concluded that TTFields are a safe and efficient novel treatment modality,
but that more randomized controlled studies, with longer follow-up, are necessary to further assess the clinical
outcomes of TTFields.
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Data regarding the safety and effectiveness for TTF for glioblastoma are limited in the published, peer-reviewed
scientific literature and consist of several prospective studies and a randomized clinical trial (RCT) involving a
total of 273 patients (Stupp, 2012; Kirson, 2009; Salzberg, 2008; Kirson, 2007). In the prospective phase III RCT,
Stupp et al. (2012) reported results of 237 individuals with recurrent GBM. Participants were randomized to TTF
(n=120) versus physician’s choice of chemotherapy (n=117). The study failed to reach its primary end-point of
improved survival compared to active chemotherapy. Neither overall survival nor progression-free survival were
significantly improved at six months in the group randomized to TTF versus chemotherapy (p=0.23 and 0.13,
respectively). The authors noted that responses were more frequent in the group treated with TTF but this was
not significant (p=0.19). Quality of life measurement favored TTF over chemotherapy for emotional and cognitive
functioning; no significant difference was noted for global health and social functioning. Physical functioning
favored the chemotherapy arm. TTF-related adverse events were mild (14%) to moderate (2%), usually involving
skin rash beneath the transducer arrays. Severe adverse events occurred in 6% and 16% (p = 0.022) of patients
treated with TTF and chemotherapy, respectively. Results do not demonstrate improved OS or PFS with TTF
compared to active chemotherapy.
Literature Review—TTF for Mesothelioma
Ceresoli et al. (2019) conducted a prospective, single-arm, phase 2 trial (STELLAR study) with the aim to test
the activity of TTFields delivered to the thorax in combination with systemic chemotherapy for the front-line
treatment of patients with unresectable malignant pleural mesothelioma. The study included 80 treatment-naive
patients with histologically confirmed unresectable malignant pleural mesothelioma, aged at least 18 years, had
an Eastern Cooperative Oncology Group performance status of 0-1, and at least one measurable or evaluable
lesion according to modified Response Evaluation Criteria in Solid Tumors for mesothelioma. Patients received
continuous TTFields at a frequency of 150 kHz to the thorax and concomitant chemotherapy with intravenous
pemetrexed (500 mg/m2 on day 1) plus intravenous platinum (either cisplatin 75 mg/m2 on day 1 or carboplatin
area under the curve 5 on day 1) every 21 days for up to six cycles. Patients not progressing after completion of
chemotherapy received TTFields as maintenance treatment until progression, patient or physician decision, or
unacceptable toxic effects. The primary endpoint of the trial was overall survival. Survival analyses were done in
the intention-to-treat population, and safety analyses were done in all patients who received at least one day of
TTFields treatment. Median follow-up was 12·5 months (IQR 7·4-16·6). Median overall survival was 18·2 months
(95% CI 12·1-25·8). The most common grade 3 or worse adverse events were anemia (nine [11%] patients),
neutropenia (seven [9%]), and thrombocytopenia (four [5%]). Skin reaction was the only adverse event
associated with TTFields and was reported as grade 1-2 in 53 (66%) patients, and as grade 3 in four (5%)
patients. No treatment-related deaths were observed. The authors concluded that the trial showed encouraging
overall survival results, with no increase in systemic toxicity, that TTFields (150 kHz) delivered to the thorax
concomitant with pemetrexed and platinum was an active and safe combination for front-line treatment of
unresectable malignant pleural mesothelioma and that further investigation in a randomized trial is warranted.

NovoTAL™ (CPT code 64999)
NovoTAL (Novocure, Portsmouth, NH) is software that may be used for treatment planning before the Optune
treatment. According to vendor’s website, NovoTAL is optional software that a physician can purchase and
create individualized treatment maps for patients starting Optune. It is performed in-office. The physicians are
required to complete training and certification in order to use the NovoTAL System. The Optune device is
available preset from Novocure. The device is preset to deliver TTFields at a frequency of 200 kHz and is
operated by the patient independently. It is monitored periodically by device specialists, who are available 24/7 to
provide technical support to the patient, their family and physician (Trusheim, et al., 2017). The published
literature does not indicate that the use of the software for treatment planning with NovoTAL is superior to using
Optune with preset settings or that it improves clinical outcomes.
Literature Review—NovoTAL
Wenger et al. (2016) reported on a study with a human head model generated from MRI images of a healthy
subject to investigate tumors of different size, shape, and location and the effect of varying transducer layouts on
Tumor Treating Fields (TTF) distribution in an anisotropic model. Four different virtual tumors were placed at
separate locations. The transducer arrays were modeled to mimic the TTF-delivering commercial device. For
each tumor location, varying array layouts were tested. The finite element method was used to calculate the
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electric field distribution, taking into account tissue heterogeneity and anisotropy. In all tumors, the average
electric field induced by either of the two perpendicular array layouts exceeded the 1-V/cm therapeutic threshold
value for TTF effectiveness. Field strength within a tumor did not correlate with its size and shape but was higher
in more superficial tumors. Additionally, it always increased when the array was adapted to the tumor’s location.
Compared with a default layout, the largest increase in field strength was 184%, and the highest average field
strength induced in a tumor was 2.21 V/cm. The authors concluded that the result adapting transducer array
layouts to specific tumor locations was highly beneficial, because it led to substantial increases in the induced
field strength within the tumor and better TTF coverage in the affected areas.
Connelly et al. (2016 reported on a case series of eight patients where the treating physician has utilized noncontrast enhancement and advanced imaging to inform tumor treatment fields (TTF) treatment planning based
on a clinical evaluation of where a patient is believed to have active tumor. All patients presented with gliomas
(grades 2–4). Each patient had previously received standard therapy including surgery, radiation therapy and/or
chemotherapy prior to initiation of TTF and the majority had progressed on prior therapy. A standard pre- and
postcontrast MRI scan was acquired and used for TTF treatment planning. The authors concluded that the case
series details important approaches for integrating clinical considerations, nonmeasurable disease and advanced
imaging into the treatment planning workflow for TTF. The author noted that as TTF become integrated into
standard care pathways for glioblastoma, the case series demonstrates that treatment planning beyond the
extent of contrast enhancement is clinically feasible and should be prospectively compared to standard treatment
planning in a clinical trial setting, in order to determine the impact on patient outcomes.
Chaudry et al. (2015) reported on a study that evaluated performance of 14 physicians in conducting transducer
array layout mapping using the NovoTAL System compared with mapping performed by the Novocure in-house
clinical team. The physicians evaluated five blinded cases of recurrent glioblastoma and performed head size
and tumor location measurements using a standard Digital Imaging and Communications in Medicine reader.
Concordance with Novocure measurement and intra- and inter-rater reliability were assessed using relevant
correlation coefficients. The study criterion for success was a concordance correlation coefficient (CCC) >0.80.
CCC for each physician versus Novocure on 20 MRI measurements was 0.96 (standard deviation, SD ± 0.03,
range 0.90–1.00). Intra- and inter-rater reliability correlation coefficients were similarly high: 0.83 (SD ±0.15,
range 0.54–1.00) and 0.80 (SD ±0.18, range 0.48–1.00), respectively. This user study has a low number or
participants and while it appears that there is a high agreement between the two groups, it does not indicate that
NovoTAL provides improved health outcomes compared to mapping provided by Novocure.
Professional Societies/Organizations
National Comprehensive Cancer Network™ (NCCN™): NCCN guideline (2022) for cancer of the central
nervous system includes in the recommendation for treatment of recurrent disease, the option to consider
alternating electric field therapy for recurrent disease for anaplastic oligdendroglioma, anaplastic
oligoastrocytoma, anaplastic astrocytoma, and glioblastoma. Category 2B*
The NCCN guidelines includes in the recommendation for treatment of glioblastoma (with supratentorial
disease), adjuvant treatment, the option of using adjuvant temozolomide and alternating electric field therapy.
Category 1*
*NCCN Categories of Evidence and Consensus:
Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is
appropriate.
Category 2B: Based upon lower-level evidence, there is NCCN consensus that the intervention is
appropriate (NCCNa, 2018).
The NCCN guidelines for malignant pleural mesothelioma (2022) does not include a recommendation for tumor
treatment fields as a treatment of this condition.
Use Outside of the US
National Institute for Health and Clinical Excellence (NICE): NICE published guideline for brain tumours (primary)
and brain metastases in adults (2018; 2021). Regarding TTF the guidelines note: “Based on the available
evidence, the committee recommended that certain treatments should not be offered. This included tumour
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treating fields (TTF) based on published health economic evidence that they are not an efficient use of NHS
resources.”.
Medicare Coverage Determinations
Contractor
NCD
LCD

Determination Name/Number

No Determination found
CGS Adminstrators Tumor Treatment Field Therapy (TTFT) (L34823)
Noridian Helathcare
Solutions
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)

Revision Effective
Date
1/1/2020
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25. Stupp R, Taillibert S, Kanner A, Read W, Steinberg D, Lhermitte B, et al. Effect of Tumor-Treating Fields
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28. Taphoorn MJB, Dirven L, Kanner AA, Lavy-Shahaf G, Weinberg U, Taillibert S, et al. Influence of Treatment
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35. Wong ET, Lok E, Swanson KD. Clinical benefit in recurrent glioblastoma from adjuvant NovoTTF-100A and
TCCC after temozolomide and bevacizumab failure: a preliminary observation. Cancer Med. 2015
Mar;4(3):383-91.
Coding Information Oncology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement
Tumor Treatment Fields (TTF) Therapy (i.e., Optune™)
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
HCPCS
Codes
A4555
E0766

Description
Electrode/transducer for use with electrical stimulation device used for cancer treatment,
replacement only
Electrical stimulation device used for cancer treatment, includes all accessories, any type

Considered Experimental/Investigational/Unproven when used to report treatment planning software
(i.e., NovoTAL) for use with tumor treatment fields:
CPT®*
Codes
64999

Description
Unlisted procedure, nervous system

Comment
Considered
Experimental/Investigational/Unproven when
used to report treatment planning software
(i.e., NovoTAL) for use with tumor treatment
fields

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Ophthalmology
Insertion of Ocular Telescope Prosthesis Including Crystalline Lens (CPT Code 0308T,
HCPCS Code C1840)
The prosthetic intraocular telescope system is intended for the treatment of central vision loss (bilateral central
scotomas) due to age-related macular degeneration (AMD). The device projects an image onto the part of the
retina which is still healthy and can still see images. The device not intended to cure AMD, however it has the
potential to improve quality of life and daily functioning for patients with end-stage AMD. The implantation inside
the eye allows the patient to use natural eye movements to see, rather than head movements, which are
required when using external magnification devices for AMD-related low vision.
U.S. Food and Drug Administration (FDA): The Implantable Miniature Telescope™ (VisionCare Ophthalmic
Technologies, Saratoga, CA) received FDA premarket approval in July 2010. According to the FDA, this device
is an implantable device which, when combined with the optics of the cornea, constitutes a telephoto system for
improvement of visual acuity in patients with severe to profound vision impairment due to bilateral, end-stage,
age-related macular degeneration(AMD). The implantable miniature telescope (IMT) is surgically implanted in
the capsular bag and is held in position by haptic loops. The intraocular telescope is available in two models:
Wide Angle (WA) 2.2X and Wide Angle (WA) 2.7X. Both models are indicated for monocular implant. The
implanted eye provides central vision, while the fellow eye continues to be used for peripheral vision.
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The initial FDA approval noted the device is intended to improve vision in patients 75 years of age or older with
stable, severe to profound vision impairment caused by end-stage age-related macular degeneration. The device
is indicated for (FDA, 2010):
•
•

monocularimplantation to improve vision in patients greater than or equal to 75 years of age with stable,
severe to profound vision impairment (best corrected distance visual acuity 20/160 to 20/800) caused by
bilateral central scotomas associated with endstage age-related macular degeneration.
Patients must:
 have retinal findings of geographic atrophy or disciform scar with foveal involvement, as
determined by fluorescein angiography;
 have evidence of visually significant cataract (> grade 2)
 agree to undergo presurgery training and assessment (typically 2 to 4 sessions) with low vision
specialists (optometrist or occupational therapist) in the use of an external telescope sufficient
for patient assessment and for the patient to make an informeddecision;
 achieve at least a 5-letter improvement on the ETDRS chart with an external telescope;
 have adequate peripheral vision in the eye not scheduled for surgery; and6) agree to participate
in postoperative visual training with a low vision specialist.

In October 2014, the FDA expanded the age limit for Implantable Miniature Telescope (IMT) to 65 years of age
or older. The supplement also includeded revisions to the professional and patient labeling with updated data
based on the results out to eight years post IMT implantation; to revise the acceptance of risk and informed
decision agreement; and to the professional and patient labeling to emphasize that the longer the IMT is in the
eye, the greater the potential risk of developing vision-impairing corneal edema which may lead to the need for
corneal transplant and possible telescope removal.
As part of the initial approval, there was a requirement for extended follow-up of the premarket cohort population.
According to the FDA, this continued follow-up of individuals in the long-term follow-up cohort (5 years
postoperatively) will be conducted to provide additional long-term (up to eight years) safety data. The FDA also
requires a multicenter, prospective, open label, single group assignment cohort study for safety. The study is
required to consecutively will enroll 770 presurgical subjects aged 75 years and older with severe to profound
vision impairment caused by end-stage age-related macular degeneration and a cataract. The subjects enrolled
and undergoing implantation of the IMT will be followed for a total of five years with approximately six follow-up
visits during the first year followed by annual visits thereafter for the next four years (FDA, 2010).
The Post-Approval Study of the Implantable Miniature Telescope (PAS-01) is enrolling by invitation (NCT
NCT01757132). The Telescope Exchange Study (TES) is actively recruiting (NCT03011554).
According to the FDA Summary Of Safety And Effectiveness implantation of the device is contraindicated in
patients (FDA, 2010):
•
•
•
•
•
•
•
•
•

Stargardt's macular dystrophy
central anterior chamber depth (ACD) <3.0 mm; measurement of the ACD should be taken from the
posterior surface of the cornea (endothelium) to the anterior surface of the crystalline lens
presence of comneal guttata
minimum age and endothelial cell density requirements are not met
with cognitive impairment that wouId interfere with the ability to understand and complete the
Acceptance of Risk and Informed Decision Agreement or prevent proper visual training/rehabilitation
with the device
who have evidence of active choroidal neovascularization (CNV) on fluorescein angiography or
treatment for CNV within the past six months
with any ophthalmic pathology that compromises the patient's peripheral vision in the fellow eye
with previous intraocular or cornea surgery of any kind'in the operative eye, including any type of surgery
for either refractive or therapeutic purposes
who have prior or expected ophthalmic related surgery within 30 days preceding intraocular telescope
implanfation
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•
•
•
•

•

with a history of steroid-responsive rise in intraocular pressure (lOP), uncontrolled glaucoma, or
preoperative lOP >22 mm Hg, while on maximum medication
with known sensitivity to post-operative medications
who have a history of eye rubbing or an ocular condition that predisposes them to eye rubbing
in whom the planned operative eye has:
 myopia > 6.0 D
 hyperopia > 4.0 D
 axial length < 21 mm
 a narrow angle, i.e., < Schaffer grade 2
 cornea stromal or endothelial dystrophies, including guttata
 inflammatory ocular disease
 zonular weakness/instability of crystalline lens, or pseudoexfoliation
 diabetic retinopathy
 untreated retinal tears
 retinal vascular disease
 optic nerve disease
 a history of retinal detachment
 intraocular tumor
 retinitis pigmentosa.
in eyes in which both haptics cannot be placed within the capsular bag during surgery, the intraocular
telescope should be removed and replaced with a conventional intraocular lens (IOL); sulcus fixation of
either one or both haptics increases the risk of severe endothelial cell loss and corneal transplant

Literature Review
Intraocular telescope (Implantable Miniature Telescope [IMT]) is indicated for a subset of individuals 65 years of
age or older with stable severe to profound vision impairment caused by bilateral central scotomas associated
with end-stage age-related macular degeneration (AMD) (Hudson, et al., 2006; Hudson, et al., 2008; Boyer, et
al., 2015).
Professional Societies/Organizations
Preferrered practice patterns from American Academy of Ophthalmologists (AAO) for age-related macular
degeneration note, “An Implantable Miniature Telescope (IMT) is an FDA-approved device that may be effective
for screened, phakic, motivated patients with end-stage AMD, and it appears to be cost-effective.” (AAO, 2019)
Use Outside of the US
National Institute for Health and Care Excellence (NICE) published guidelines for miniature lens system
implantation for advanced age-related macular degeneration (NICE, 2016). The guidelines note that, “Evidence
on the efficacy of miniature lens system implantation for advanced age-related macular degeneration (AMD)
shows that the procedure can improve both vision and quality of life in the short term. Data on short-term safety
are available for limited numbers of patients. There is currently insufficient long-term evidence on both efficacy
and safety. Therefore this procedure should only be used with special arrangements for clinical governance,
consent and audit or research.”
Medicare Coverage Determinations
Contractor
NCD
LCD

Determination Name/Number

No Determination found
National
Implantable Minature Telescope (IMT) (L33584)
Government
Services
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
References
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Retinal prosthesis system (Device evaluation, interrogation, and initial programming of
intra-ocular retinal electrode array) (CPT codes 0100T, 0472T, 0473T, C1841, C1842,
L8608)
Retinitis pigmentosa (RP) comprises a complex group of inherited dystrophies characterized by progressive
degeneration and dysfunction of the retina, primarily affecting photoreceptor and pigment epithelial function. The
clinical manifestations of RP include night blindness, loss of peripheral vision from progressive loss of
photoreceptors, and variably loss of central vision due to cataracts and macular edema (Garg [UpToDate],
2022). The Argus II Retinal Prosthesis System (Argus II) (Second Sight Medical Products, Inc. Sylmar, CA) is
intended to provide electrical stimulation of the retina to elicit visual perception in blind individuals with severe to
profound retinitis pigmentosa. The implant is an epiretinal prosthesis that is surgically implanted in and on the
eye that includes an antenna, an electronics case, and an electrode array. The external equipment includes
glasses, a video processing unit (VPU) and a cable.
U.S. Food and Drug Administration (FDA): The Argus II Retinal Prosthesis System (SECOND SIGHT, LLC.,
Sylmar, CA) received a Humanitarian Device Exemption (HDE) from the FDA in February 2013 (H110002).This
device is indicated for use in patients with severe to profound retinitis pigmentosa who meet the following criteria:
• Adults, age 25 years or older.
• Bare light or no light perception in both eyes. (If the patient has no residual light perception, then
evidence of intact inner layer retina function must be confirmed.)
• Previous history of useful form vision.
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•
•

Aphakic or pseudophakic. (If the patient is phakic prior to implant, the natural lens will be removed during
the implant procedure.)
Patients who are willing and able to receive the recommended post-implant clinical follow-up, device
fitting, and visual rehabilitation.

According to ClinicalTrials.gov, NCT01860092 recruitment was terminated. Manufacturing ceased for all Argus II
and Argus 2s devices (FDA notified of and subsequently approved discontinuation of post approval study in Oct
2021).
Literature Review
Agency for Healthcare Research and Quality (AHRQ) published a technology assessment for retinal prostheses
systems (RPS) in the Medicare population (Fontanarosa, et al., 2016). The review included 30 publications of 11
RPS studies. The report notes that, “Although some patients clearly experienced improved visual acuity, visual
field, and visual function, the percentages varied greatly among studies of Moderate to High risk of bias. Thus,
evidence is insufficient to estimate the proportion of patients who will benefit from an RPS.” The report concluded
that some patients clearly benefit from implantation with an RPS, but determining who those patients are is still a
challenge. Future studies of retinal prostheses devices should make an effort to report valid and reliable
measures of important outcomes, especially day-to-day function and quality of life (QoL).
Dagnelie et al. (2017) conducted a study with the objective to test 28 Argus II subjects, all profoundly blind on
three real-world functional vision tasks. Subjects were tested on the three real-world functional vision tasks: Sock
Sorting, Sidewalk Tracking and Walking Direction Discrimination task. The mean percentage correct OFF versus
ON for the Sock Sorting task was found to be significantly different for both testing conditions (t-test, P<0.01). On
the Sidewalk Tracking task, subjects performed significantly better with the system ON than they did with the
system OFF (t-test, P<0.05). Eighteen (18) of 27 subjects (67%) performed above chance with the system ON,
and 6 (22%) did so with system OFF on the Walking Direction Discrimination task. The authors concluded that
Argus II subjects performed better on all three tasks with their systems ON than they did with their systems OFF.
The study is limited by the small number of subjects and needs to be confirmed in a larger study.
da Cruz et al. (2016) conducted a prospective, multicenter, single-arm, clinical trial of 30 subjects in 10 centers in
US and Europe to study the long-term safety and efficacy of the Argus II System in patients with bare or no light
perception due to end-stage RP. Within-patient controls included the non-implanted fellow eye and patients'
native residual vision compared to their vision when using the System. The primary outcome measures were
safety (the number, seriousness, and relatedness of adverse events) and visual function, as measured by three
computer-based, objective tests. Secondary measures included functional vision performance on objectivelyscored real-world tasks. Twenty-four out of 30 patients remained implanted with functioning Argus II Systems at
5 years post-implant. Only one additional serious adverse event was experienced since the three-year time
point. Patients performed better with the System ON than OFF on all visual function tests and functional vision
tasks. The authors concluded that the five-year results of the Argus II trial support the long-term safety profile
and benefit of the Argus II System for patients blind from RP.
Schaffrath et al. (2019) reported on collection of post-approval safety and visual function data for the Argus II in a
multicenter, postapproval clinical trial conducted at nine sites in Germany and Italy including 47 patients. Patients
were followed-up for 12 months or longer. Patients were 25 years or older with severe to profound outer retinal
degeneration, some residual light perception or the ability of the retina to respond to electrical stimulation, and a
history of useful form vision and were already planning to undergo Argus II implantation. The primary end point
of this study was the nature and rate of adverse events and secondary end points included three visual function
tests: square localization (SL), direction of motion, and grating visual acuity (GVA). Mean (SD) age was 56 (12)
years, 37 (79%) had retinitis pigmentosa, and 27 (57%) were male. Through the first 12 months
postimplantation, 23 patients (49%) experienced 51 nonserious adverse events and 12 (26%) experienced 13
serious adverse events (SAEs), nine of which were judged to be related to the Argus II, and four of which were
judged to be related to the procedure. The most common SAE was conjunctival erosion, reported in four
patients. When averaged across the group, patients' accuracy on the SL test, but not on the direction-of-motion
test, appeared better when the Argus II was on than when it was switched off. For GVA, more patients at each
point in time achieved the 2.9 GVA cutoff in the implanted eye when the Argus II was on compared with it
switched off. The authors concluded that safety and visual function outcomes in this clinical practice setting
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cohort of patients with Argus II implants were consistent with previously reported results and that longer followup of these patients and data from additional patients are required to better outline the risks and benefits of this
approach to addressing blindness secondary to severe-to-profound outer retinal degeneration.
Professional Societies/Organizations
Professional society guidelines are lacking regarding intra-ocular retinal electrode array for treatment of retinitis
pigmentosa.
Use Outside of the US
Health Quality Ontario: this organization published a health technology assessment for retinal prosthesis
system for advanced retinitis pigmentosa (2017). The recommendation of the assessment notes, “The Ontario
Health Technology Advisory Committee recommends publicly funding the Argus II retinal prosthesis system for
advanced retinitis pigmentosa.” The committee determined that the Argus II system has demonstrated clinical
effectiveness in restoring partial functional vision for patients with advanced retinitis pigmentosa. The Ontario
Health Technology Advisory Committee took into account value for money, as well as the lived experience of
people with retinitis pigmentosa and noted that the Argus II system offers the possibility of quality-of-life
improvements in a population for whom there is no other treatment option.
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Coding Information Ophthalmology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement
Insertion of Ocular Telescope Prosthesis Including Crystalline Lens
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®*
Codes
0308T

Description

HCPCS
Codes
C1840

Description

Insertion of ocular telescope prosthesis including removal of crystalline lens or intraocular lens
prosthesis

Lens, intraocular (telescopic)

Ophthalmology Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
0100T

0472T

0473T

Description
Placement of a subconjunctival retinal
prosthesis receiver and pulse generator, and
implantation of intraocular retinal electrode
array, with vitrectomy
Device evaluation, interrogation, and initial
programming of intraocular retinal electrode
array (eg, retinal prosthesis), in person, with
iterative adjustment of the implantable device
to test functionality, select optimal permanent
programmed values with analysis, including
visual training, with review and report by a
qualified health care professional
Device evaluation and interrogation of
intraocular retinal electrode array (eg, retinal
prosthesis), in person, including
reprogramming and visual training, when
performed, with review and report by a
qualified health care professional
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Comment
Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

Argus II Retinal Prosthesis System (Argus II)
(Second Sight Medical Products, Inc.)

HCPCS
Codes
C1841
C1842
L8608

Description
Retinal prosthesis, includes all internal and external components
Retinal prosthesis, includes all internal and external components; add-on to C1841
Miscellaneous external component, supply or accessory for use with the argus II retinal
prosthesis system

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Other
Bioimpedance Spectroscopy to Measure Extracellular Fluid Differences Between Limbs
(CPT Code 93702)
Bioelectrical impedance analysis is a noninvasive technique measures the body’s response to electrical current.
Current flows along the path of least resistance through the body and thus follows tissues with the highest water
content, allowing measurement of edema (AHRQ, 2010). Bioimpedance spectroscopy has been proposed as a
tool to detect early stage lymphedema.
Lymphedema is a pathological condition resulting from an accumulation of protein-rich fluid in the interstitial
space because of congenital or acquired damage to the lymphatic system. Acquired or secondary lymphedema
may be caused by disease, trauma, or an iatrogenic process such as surgery or radiation (Agency for Healthcare
Research and Quality [AHRQ], 2010). Lymphedema is generally staged by observation of the individual’s
physical condition (i.e., stage 0-3) and is typically diagnosed by clinical history and physical examination. AHRQ
notes that it is difficult to detect stage 0 or subclinical lymphedema with current methods. According to a
technology assessment by AHRQ (2010) serial measurement of limb volume and or circumference are de facto
gold standards for diagnosing secondary edema; however, no single method of assessment has emerged as the
standard comparator for randomized clinical trials (AHRQ, 2010).
U.S. Food and Drug Administration (FDA)
Impedimed L-Dex U400 ExtraCellular Fluid analyzer received FDA 510(k) approval on October 3, 2008 with
approval of an expansion of indications on November 4, 2011. According to the approval summary it is “indicated
for use on adult human patients, utilizing impedance ratios that are displayed as an L-Dex ratio that supports the
measurement of extracellular fluid volume between the limbs and is presented to the clinician as an aid to their
clinical assessment of unilateral lymphedema of the arm and leg in woman and the leg in men.
The ImpediMed SOZO® device received 510(k) approval on January 12, 2018.The SOZO Body Fluid Analyzer
has the following uses for adult human patients at risk of lymphedema:
• A bioimpedance spectroscopy device for use on adult human patients, utilizing impedance ratios that are
displayed as an L-Dex ratio that supports the measurement of extracellular volume differences between
the limbs and is presented to the clinician on an L-Dex scale as an aid to their clinical assessment of
lymphedema.
• The use of the device to obtain an L-Dex score is only indicated for patients who will have or who have
had lymph nodes, from the axillary and/or pelvic regions, either removed, damaged or irradiated.
Literature Review
Bioelectrical impedance analysis is utilized primarily in the research setting.
Ridner et al. (2022) reported results from a multicenter, randomized clinical trial that compared bioimpedance
spectroscopy (BIS) and tape measure (TM) measurements for breast cancer-related lymphedema (BCRL)
surveillance among newly diagnosed breast cancer patients. Median follow-up was 32.9 months. A total of 963
(BIS n = 482; TM n = 481) patients were randomized and 879 analyzed (BIS n = 442; TM n = 437). The authors
concluded that use of BIS as part of prospective BCRL surveillance, coupled with early compression sleeve and
gauntlet intervention, significantly reduced chronic BCRL (progression to complex decongestive physiotherapy
[CDP]), (7.9% vs. 19.2%, p = 0.016) compared to TM.
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Shah et al. (2021) conducted a meta-analysis to evaluate the impact of monitoring techniques on the incidence
of chronic breast cancer-related lymphedema (BCRL) among patients monitored by bioimpedance spectroscopy
(BIS) and circumference. Incidence rates from 50 studies (>67,000 women) were classified by BCRL monitoring
method: background (no standardized BIS or circumference assessments), BIS or circumference. Authors
concluded that monitoring with BIS allowing for early intervention significantly reduces the relative risk of chronic
BCRL with a 69% and 81% reduction compared to background and circumference, respectively.
Cho et al. (2020) reported on a prospective cohort study to evaluate the use of bioimpedance analysis (BIA) as a
tool to measure lymphedema before and after treatment. The study included 29 patients with cancer treatmentrelated lymphedema (CTRL) who were admitted to a secondary university hospital for complex decongestive
therapy (CDT) (12 upper- and 17 lower-extremity CTRL). Circumferential measure (CM) and BIA were used to
evaluate lymphedema at admission (initial) and before discharge (follow-up, FU). The authors concluded that
BIA data correlates significantly with clinical measurement, and therefore can be a practical tool in monitoring
outcome measure after lymphedema treatment. The study was limited by the small number of participants and
lack of randomization.
Asklöf et al. (2018) conducted a systematic review to summarize the current knowledge of non-invasive
bioelectrical impedance analysis (BIA) used with gynecological surgical patients in regard to postoperative
development of lymphedema and determination of perioperative fluid balance, and as a prognostic factor in
cancer mortality and a predictor of postoperative complications. Two of the articles were retrospective; five had a
cross-sectional, and nine were prospective. Three different methods of BIA were used: single frequency-BIA,
multifrequency-BIA and bioimpedance spectroscopy. BIA was found to detect lymphedema with a sensitivity of
73% and a specificity of 84%. The authors note that there is a need for further studies within gynecological
surgery focusing on early detection of lower limb lymphedema, perioperative fluid balance, and postoperative
complications in order to establish the value of BIA in clinical praxis.
Hidding et al. (2016) conducted a systematic review with the purpose to provide best evidence regarding which
measurement instruments are most appropriate in measuring lymphedema in its different stages. Inclusion
criteria included prognostic, cross-sectional, and case-control studies assessing measurement properties of
clinical measurement instruments for lymphedema with at least two repeated measurements with one instrument
and studies describing comparisons between two or more measurement instruments were included and the
review included 30 studies. Measurement instruments that were described in the studies included: water
volumeter, tape measure, perometer, bioimpedance spectroscope (BIS), MoistureMeter, and tonometer. The
authors noted limitations of the study included: no uniform definition of lymphedema was available, and a gold
standard as a reference test was lacking. The items concerning risk of bias included study design, patient
selection, description of lymphedema, blinding of test outcomes, and number of included participants. The
authors found that measurement instruments with evidence for good reliability and validity were BIS, water
volumetry, tape measurement, and perometry, where BIS can detect alterations in extracellular fluid in stage 1
lymphedema and the other measurement instruments can detect alterations in volume starting from stage 2.
Barrio et al. (2015) reported on a prospective study that compared bioimpedance (L-Dex) and volume
displacement (VD) measurements in a prospective cohort of 186 breast cancer patients at risk for lymphedema.
Patients received baseline VD and L-Dex; with follow-up measurements performed at three-six months intervals
for three years. The authors concluded that VD and bioimpedance demonstrated poor correlation with
inconsistent overlap of measurements considered abnormal. It was found that of patients with an abnormal LDex, few progressed to lymphedema; with most patients with lymphedema not having a prior L-Dex abnormality.
The authors noted that further studies are needed to understand the clinical significance of bioimpedance.
A technology review by AHRQ (2010) notes there is consistent evidence to indicate that lymphedema can be
reliably measured using circumferential measurements or volume displacement. Additionally the assessment
noted that there is insufficient evidence to draw conclusions about the reliability of other measures including
tonometry, ultrasound, lymphoscintigraphy, or bioimpedance. The authors reviewed 41 studies related to
diagnosis of lymphedema. In one study included in the technology assessment the test of interest involved
differences in the sum of arm circumference between treated and untreated arms in persons with breast cancer.
Circumferential differences to diagnose lymphedema were established at ≥5cm and ≥10cm. For differences of
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≥5cm versus bioimpedance, sensitivity was 35% and specificity was 89%. For a difference of ≥10cm versus
bioimpedance, sensitivity was 5% and specificity was 100%. For self-report compared to bioimpedance,
sensitivity was 65%, specificity was 77%. In another included study bioimpedance was used diagnostically in 102
persons with breast cancer. The sensitivity of bioimpedance compared to limb volume was 10% and specificity
was 98%. Two included studies involved bioimpedance alone. The first study found that mean and median
bioimpedance measures were greater in the arms of women with lymphedema who survived breast cancer. In
the other study single-frequency bioimpedance was highly correlated to bioimpendace spectroscopy (r=.99). The
authors noted the tests did not drive the choice of treatment or outcome.
Professional Societies/Organizations
Professional society guidelines in support of bioimpedance spectroscopy to detect early stage lymphedema are
lacking. The American Society of Breast Surgeons 2022 Consensus Guideline on Axillary Management for
Patients With In-Situ and Invasive Breast Cancer addresses surgical techniques only, when discussing
prevention of lymphedema. The NCCN® Practice Guidelines in Oncology on Survivorship (version 1.2022 –
March 30, 2022) notes that early detection/diagnosis is key for optimal lymphedema management. Limb volume
measurement is mentioned, but no methods are addressed.
Use Outside of the US
National Institute for Health and Clinical Excellence (NICE): NICE published a medtech innovation briefing
(2017) regarding L-Dex U400 for lymphedema after breast cancer treatment. The report notes:
• The main points from the evidence summarized in this briefing are from three studies in the UK and the
US using prospective observational data, as well as a budget impact analysis, in a total of 978 patients
(female adults) in secondary care. They show that the L-Dex U400 is less effective than comparators in
diagnosing lymphedema, but potentially helps detect subclinical lymphedema, in people who have had
treatment for breast cancer.
• Key uncertainties around the evidence and technology are that the evidence base is still developing. So
far, it shows that the L-Dex U400 is not as effective as current tests for diagnosing lymphedema.
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Frequency of Physical, Occupational, and Chiropractic Services
Physical and occupational therapists provide services to patients who have impairments, functional limitations,
disabilities, or changes in physical function and health status resulting from injury, disease, or other causes.
Medically necessary therapy services must relate to a written treatment plan of care and be of a level of
complexity that requires the judgment, knowledge and skills of a physical and/or occupational therapist to
perform and/or supervise the services. The plan of care for medically necessary physical therapy and/or
occupational therpay services is established by a licensed physical or occupational therapist. The amount,
frequency and duration of the therapy services must be reasonable (within regional norms and commonly
accepted practice patterns); the services must be considered appropriate and needed for the treatment of the
condition and must not be palliative in nature. Thus, once therapeutic benefit has been achieved, or a home
exercise program could be used for further gains without the need for skilled therapy, continuing supervised
physical and/or occupational therapy is not considered medically necessary.
Chiropractic is a health care profession that focuses on disorders of the musculoskeletal system and the nervous
system, and the effects of these disorders on general health. Chiropractic services are used most often to treat
musculoskeletal and related conditions. Chiropractic services are intended to improve, adapt or restore functions
which have been impaired or permanently lost as a result of illness, injury, loss of a body part, or congenital
abnormality involving goals an individual can reach in a reasonable period of time. Spinal manipulation
(sometimes referred to as a "chiropractic adjustment") is a common, therapeutic procedure performed by doctors
of chiropractic. The purpose of spinal manipulation is to restore joint mobility by manually applying a controlled
force into joints that have become hypomobile, or restricted in their movement, as a result of a tissue injury.
Manipulation, or adjustment of the affected joint and tissues, restores mobility, thereby alleviating pain and
muscle tightness allowing tissues to heal. In addition to manual therapy other procedures/modalities, both
passive and active, are often used as adjunct treatments throughout the treatment program. The medical
necessity of continued chiropractic care is dependent on documented progress toward therapeutic goals.
Maximum therapeutic benefit has been reached when the patient fails to show improvement, or when a preinjury level of functioning has been reached.
Physcial, occupational and chiropractic care involve the use of a variety of physical medicine and rehabilitation
modalities and procedures depending on the patient’s condition, response to care, and treatment tolerance. The
outpatient level of care is the most medically appropriate setting for these services unless the individual
independently meets coverage criteria for a different level of care. Each of these treatment sessions last up to
one-hour on any given day, and all services must be supported in the treatment plan and be based on an
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individual's medical condition. Consistent with Centers for Medicare & Medicaid Services (CMS) Local Coverage
Determinations (LCDs), up to a maximim of 4 timed codes (modalities and procedures) will be allowed. Services
in excess of 60 minutes per day are generally not demonstrated to have additional medical benefit in an
outpatient setting.
Use Outside of the US
No relevant information.
Medicare Coverage Determinations
Contractor
NCD
LCD

Determination Name/Number

No Determination found.
Therapy and Rehabilitation Services (PT,OT)
L35036
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
Novitas
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3/9/2022
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for reimbursement
Other - Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
93702

Description
Bioimpedance spectroscopy (BIS),
extracellular fluid analysis for lymphedema
assessment(s)

Comment
L-Dex U400 ExtraCellular Fluid analyzer, and
SOZO® device (ImpediMed Inc.)

Other - Physical Therapy, Occupational Therapy and Chiropractic Care Considered Not Medically When
Treatment Visit Extends Beyond 4 Timed Unit Services (Equivalent to One Hour), Per Date of Service, Per
Provider:
CPT®*
Codes
97032
97033
97034
97035
97036
97110
97112

97113
97116
97124
97140
97530
97535

97542
97760

97761
97763
G0151
G0152

Description
Application of a modality to 1 or more areas; electrical stimulation (manual), each 15 minutes
Application of a modality to 1 or more areas; iontophoresis, each 15 minutes
Application of a modality to 1 or more areas; contrast baths, each 15 minutes
Application of a modality to 1 or more areas; ultrasound, each 15 minutes
Application of a modality to 1 or more areas; Hubbard tank, each 15 minutes
Therapeutic procedure, 1 or more areas, each 15 minutes; therapeutic exercises to develop
strength and endurance, range of motion and flexibility
Therapeutic procedure, 1 or more areas, each 15 minutes; neuromuscular reeducation of
movement, balance, coordination, kinesthetic sense, posture, and/or proprioception for sitting
and/or standing activities
Therapeutic procedure, 1 or more areas, each 15 minutes; aquatic therapy with therapeutic
exercises
Therapeutic procedure, 1 or more areas, each 15 minutes; gait training (includes stair climbing)
Therapeutic procedure, 1 or more areas, each 15 minutes; massage, including effleurage,
petrissage and/or tapotement (stroking, compression, percussion)
Manual therapy techniques (eg, mobilization/ manipulation, manual lymphatic drainage, manual
traction), 1 or more regions, each 15 minutes
Therapeutic activities, direct (one-on-one) patient contact (use of dynamic activities to improve
functional performance), each 15 minutes
Self-care/home management training (eg, activities of daily living (ADL) and compensatory
training, meal preparation, safety procedures, and instructions in use of assistive technology
devices/adaptive equipment) direct one-on-one contact, each 15 minutes
Wheelchair management (eg, assessment, fitting, training), each 15 minutes
Orthotic(s) management and training (including assessment and fitting when not otherwise
reported), upper extremity(ies), lower extremity(ies) and/or trunk, initial orthotic(s) encounter,
each 15 minutes
Prosthetic(s) training, upper and/or lower extremity(ies), initial prosthetic(s) encounter, each 15
minutes
Orthotic(s)/prosthetic(s) management and/or training, upper extremity(ies), lower extremity(ies),
and/or trunk, subsequent orthotic(s)/prosthetic(s) encounter, each 15 minutes
Services performed by a qualified physical therapist in the home health or hospice setting, each
15 minutes
Services performed by a qualified occupational therapist in the home health or hospice setting,
each 15 minutes
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CPT®*
Codes
G0160

G0237
G0238

Description
Services performed by a qualified occupational therapist, in the home health setting, in the
establishment or delivery of a safe and effective occupational therapy maintenance program,
each 15 minutes
Therapeutic procedures to increase strength or endurance of respiratory muscles, face-to-face,
one-on-one, each 15 minutes (includes monitoring)
Therapeutic procedures to improve respiratory function, other than described by G0237, oneon-one, face-to-face, per 15 minutes (includes monitoring)

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Otolaryngology
Transtympanic Micropressure Device for Ménière’s Disease (e.g., Meniett™ Device)
(HCPCS Code E2120)
Ménière’s disease (also called idiopathic endolymphatic hydrops) is a disorder of the inner ear. Although the
cause is unknown, the disorder probably results from an abnormally large amount of fluid (called endolymph)
collecting in the inner ear. The symptoms of Ménière’s disease include episodic vertigo (i.e., a sensation of
dizziness or spinning), hearing loss, tinnitus (i.e., ringing in the ears), and a sensation of fullness in the affected
ear.
The use of a transtympanic micropressure device/low-pressure pulse generator (i.e., Meniett™) (Medtronic
Xomed, Jacksonville, FL) has been proposed as an alternative to surgery. The device is prescribed by a
physician and delivers low-frequency, low-amplitude pressure pulses within the range of 0–20 centimeter (cm)
H20 to the middle ear via a close-fitting ear cuff and tympanostomy tube. Its mode of action is thought to be
transmission of the pulses to the inner ear, promoting the flow of endolymph out of the cochlea, alleviating the
hydrops and relieving symptoms. The tympanostomy tube is inserted under local anesthetic in the office setting.
The patient then uses the device at home three times per day for approximately three minutes per session. The
patient discontinues use when symptoms remit.
U.S. Food and Drug Administration (FDA)
In December 1999, Pascal Medical AB (Sweden) received 510(k) approval from the FDA for the Meniett LowPressure Pulse Generator. In 2001, Medtronic Xomed, Inc. (Jacksonville, FL) purchased the device from Pascal
Medical. The Meniett Low-Pressure Pulse Generator is classified as a Class II device and is indicated for the
symptomatic treatment of Ménière’s disease.
Literature Review
Devantier et al. (2019) reported on a systematic review to critically assess the current evidence investigating the
efficacy of using a positive pressure device in patients with definite or probable Menière’s disease. The review
included both systematic reviews and primary literature [randomized controlled trials (RCTs)] investigating
positive pressure treatment, in patients (≥ 18 years of age), with Menière’s disease. The review included five
randomized controlled trials. The data synthesis showed no effect of positive pressure treatment on primary nor
secondary outcomes. No serious adverse events were reported. The overall certainty of evidence ranged from
very low to low, due to the serious risk of bias and imprecision. The authors concluded that the current available
evidence does not support positive pressure device treatment in patients with Menière’s disease, the authors
note that the limitations of the current literature hinder the possibility of any solid conclusion and there remains a
need for randomized controlled trials of high quality to fully access the utility of this treatment.
Wang et al. (2019) reported on a systematic review that assess the clinical benefit of device therapy on
controlling the symptoms of Meniere's disease (MD). The study included 16 studies with 395 patients. The
studies with six studies randomized controlled trials, two studies cross-sectional studies, and eight studies were
before-after studies. Vertigo, which was described as the frequency of vertigo days by month, the number of
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vertigo episodes by month (weighted mean difference [WMD], visual analog score (VAS) of vertigo, and the
overall completed vertigo control, was considered as the primary outcome. The secondary outcomes were
defined as hearing changes, the number of sick days by month, ECoG recording, and functional level. The
Meniett device was used in 385 patients (15 studies) and one study used the TinniTool device. The use of device
therapy resulted in improved vertigo control, with: 3.15, 95% confidence interval [CI]: 2.00-4.31), in the number of
vertigo episodes by month (WMD: 7.37, 95% CI: 2.40-12.35), and in the vertigo visual analog score (WMD:
41.51, 95% CI: 34.68-48.34). The overall complete vertigo control rate was 50% (95% CI: 37%-64%). The device
therapy also reduced the number of sick days by month (WMD: 4.56, 95% CI: 2.15-6.97), and the functional level
improved (WMD: 2.66, 95% CI: 2.15-3.17). The device therapy proved beneficial for hearing changes (WMD:
3.19, 95% CI: 0.66-5.71). Limitations included the small number of patients, lack of comparison in some of the
studies. The authors noted that additional long-term follow-up studies are needed in this area to explore the
benefit of device treatment with MD.
Russo et al. (2017) conducted a randomized, double-blind, placebo-controlled, multicenter trial to evaluate the
efficacy of portable Meniett low-pressure pulse generator in Meniere disease. The trial included 129 adults
presenting Meniere disease not controlled by conventional medical treatment. The protocol included three
phases: 1) placement of a transtympanic tube and evaluation of its effect (with patient was excluded if there was
resolution of symptoms); 2) randomization: six-week treatment with Meniett or placebo device; 3) removal of the
device and six-week follow-up period. The evaluation criteria were the number of vertigo episodes (at least 20
minutes with a 12-hour free interval) and the impact on daily life as assessed by self-questionnaires. Ninetyseven patients passed to the second phase of the study: 49 and 48 patients received the Meniett or placebo
device, respectively. In the placebo group, the number of vertigo episodes decreased from 4.3 ± 0.6 (mean ±
standard error of the mean) during the first phase to 2.6 ± 0.5 after 6 weeks of treatment, and to 1.8 ± 0.8 after
the removal of the device. Similar results were observed in the Meniett device group: 3.2 ± 0.4 episodes during
the first phase, 2.5 ± after 6 weeks of Meniett device treatment, and 1.5 ± 0.2 after the third phase. The authors
concluded that an improvement of symptoms was evidenced in all patients, with no difference between the
Meniett and the placebo device groups.
Professional Societies/Organizations
American Academy of Otolaryngology-Head and Neck Surgery (AAo-HNS): AAO-HNS published clinical
practice guideline for Ménière’s disease (Basura, et al., 2020). The guidelines address positive pressure therapy:
 Clinicians should not prescribe positive pressure therapy to patients with Ménière’s disease.
Recommendation against based on a systematic review and randomized trials showing ineffectiveness
of devices like the Meniett devices with a preponderance of benefit over harm for not using.
Use Outside of the US
No relevant information.
Medicare Coverage Determinations
Contractor

Determination Name/Number

Revision Effective
Date

NCD
No Determination found
LCD
No Determination found
Note: Please review the current Medicare Policy for the most up-to-date information.
(NCD = National Coverage Determination; LCD = Local Coverage Determination)
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Tympanostomy (requiring insertion of ventilating tube), using an automated tube
delivery system, iontophoresis local anesthesia (CPT® 0583T)
Over 6 million children in the United States have tympanostomy tubes, with a prevalence of 8.6% based on data
from the 2014 National Health Interview Survey. Tube insertion in children is usually performed in a surgical
setting under general anesthesia, but interest in office insertion has grown because of convenience and
concerns over potential anesthetic-related adverse events.
U.S. Food and Drug Administration (FDA)
Initial approval occurred April 1, 2011 (K103595) for the Acciarent Tympanostomy Tube and Tympanostomy
Tube Delivery System (Acclarent, Inc., USA, now Tusker Medical Inc.). Several related approvals occurred since
then including but not limited to:
•
•
•

June 16 2011 (K110636 Tula™ Iontophoresis System , Acclarent, Inc., USA)
May 20, 2015 (K150453, Tula Iontophoresis System with Earset, Acclarent, Inc., USA)
June 28, 2017 (K171239, TULA Tube Delivery System, Tusker Medical, USA)

On November 25, 2019, Tula® System (Tusker Medical Inc., USA) received PMA approval (P190016):
• Device Description: The Tula® System is a combination product that consists of an Iontophoresis System
(IPS), a Tube Delivery System (TDS), and a lidocaine hydrochloride 2% and epinephrine 1:100,000
(0.01 mg/mL) otic iontophoretic drug solution (TYMBION) to be used with the IPS.
• Indications for Use:
 Tula System: The Tula® System is intended to create a myringotomy and insert a tympanostomy
tube using the Tula Tube Delivery System in pediatric (aged 6 months and older) and adult patients
indicated to receive tympanostomy tubes. The Tula System is used to deliver a tympanostomy tube
under local anesthesia induced using the Tula Iontophoresis System and TYMBION™, a combination
of an amide local anesthetic and an alpha- and beta-adrenergic agonist.
 TYMBION: TYMBION™, a combination of an amide local anesthetic and an alpha- and
betaadrenergic agonist, is indicated for the induction of local anesthesia of the tympanic membrane
via iontophoresis using the Tula® Iontophoresis System in pediatric (aged 6 months and older) and
adult patients undergoing tympanostomy tube placement using the Tula Tube Delivery System.
The use of the Tula® System is CONTRAINDICATED in the following patients:
•
•
•

Cases in which the tympanic membrane is significantly atrophic, significantly retracted in the target
location for tube delivery, or completely atelectatic.
Patients presenting with tympanic membrane (TM) perforation(s). It is recommended that otoscopy and
tympanometry be used in the assessment of the TM.
Active or recent conditions of the tympanic membrane (e.g., prior myringotomy with incomplete wound
healing or re-epithelialization)
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•
•
•
•
•
•
•
•

Hemotympanum or other suspicion of aberrant vasculature (e.g., carotid artery; high riding jugular bulb,
vascular tumors) impacting the tympanic membrane or middle ear.
Patients presenting with lacerations/abrasions to the external auditory canal.
Patients presenting with dimeric or monomeric tympanic membrane.
Presence of otitis externa.
Patients with electrically sensitive medical support systems (e.g., pacemakers, defibrillators, cochlear
implants).
Patients with a history of sensitivity or allergic reaction to lidocaine hydrochloride (HCl), tetracaine,
epinephrine, or any hypersensitivity to local anesthetics of the amide type, or any component of the
anesthetic drug formulation.
Patients with a familial history of insensitivity to lidocaine or other local anesthetics.
Anatomical or visualization reasons preventing tympanostomy tube placement in the anterior half of the
tympanic membrane.

Literature Review
FDA approval was primarily based upon the Tusker Medical ‘OTTER’ clinical trial (in-Office Tympanostomy Tube
placEment in childRen; NCT03323736). The study established a reasonable assurance of safety and
effectiveness of the Tula® System for the placement of tympanostomy tubes in unsedated and unrestrained
children in a physician office setting. The OTTER study was a prospective, single-arm, multi-center, nonrandomized study in pediatric subjects undergoing tympanostomy tube placement. There were 18 investigational
sites.
Each investigator was required to treat a minimum of two ‘OR Lead-In’ subjects under general anesthesia using
the TDS alone without iontophoresis. Following completion of the OR procedures, each investigator was required
to treat a minimum of two ‘Office Lead-In’ subjects undergoing tympanostomy tube placement under local
anesthesia using the TDS and IPS with TYMBION. Upon completion of the OR and Office subjects, investigators
were permitted to begin treating subjects to obtain study findings (the Pivotal Cohort). Exclusion criteria included
behavioral intolerance.
The studied “Pivotal’ cohort included 222 pediatric individuals (N=120 < age 5 years, N=102 age 5-12 years).
Technology explanation: An iontophoresis system (IPS) together with an iontophoretic otic anesthesia solution
were used to provide local anesthesia to the tympanic membrane (TM), and a tube delivery system (TDS) was
used to rapidly create the myringotomy and deliver the tube.
The TM was anesthetized using the IPS and an iontophoretic otic solution (TYMBION™) consisting of 2%
lidocaine HCl and 1:100,000 epinephrine (Tusker Medical, Menlo Park, CA), henceforth referred to collectively
as IPS. The IPS accelerates tissue uptake of the local anesthetic using a submilliamp electrical current that
mobilizes ions of lidocaine and epinephrine achieving local anesthesia of the TM in approximately 10 minutes
(unilateral or simultaneous bilateral). The IPS system includes specialized earplugs that maintain the otic
solution in the ear canal during the iontophoresis process.
Once the TM was anesthetized, the lidocaine and epinephrine solution was drained from the ear canal by gravity
or wicking, and TTs were placed using the TDS (Tusker Medical). The TDS automates myringotomy and tube
placement. Upon device actuation, an incision is created, and the tube is placed in <500 milliseconds. The
myringotomy blade is recessed within the device except for a brief exposure during myringotomy creation.
Results: Twelve patients treated in-office were determined to have inadequate anesthesia for tube placement in
one or both ears following iontophoresis. Tubes were successfully placed in all indicated ears in 85.8% (103/120)
of children <5 and 89.2% (91/102) of children 5 to 12 years old. Patients 5 to 12 years old self-reported tube
placement pain using the Faces Pain Scale–Revised (FPS-R) instrument, which ranges from 0 (no pain) to 10
(very much pain). Mean FPS-R score was 3.30 (mild range) (standard deviation [SD] = 3.39) for tube placement
and 1.69 (SD = 2.43) at 5 minutes post-procedure. There were no serious AEs in any study cohorts that were
associated with the study devices, drug, or procedure. Nonserious adverse events occurred at rates similar to
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standard tympanostomy procedures. Study limitations included only 3 week post-procedure follow-up and
exclusion criteria of ‘behavioral intolerance’ (Lustig, et al., 2020).
Cohen 2022 reported a sub-analysis from the above Otter study (N=222). Behavioral strategies were used to
minimize procedural distress. Anxiolytics, sedation, or papoose board were not used. Face, legs, activity, cry,
consolability (FLACC) behavior observational rating scale to quantify children’s distress. Mean tube placement
FLACC score was 4.0 (out of a maximum score of 10) for children ages 6 months to 4 years and was 0.4 for
children age 5–12 years. Mean FLACC score 3-min post-tube placement was 1.3 for children ages 6 months to 4
years and was 0.2 for children age 5 12 years. FLACC scores were inversely correlated with age, with older
children displaying lower distress.
Professional Societies/Organizations
The American Academy of Otolaryngology–Head and Neck Surgery (AAO-HNS) has published several recent
related articles:
•

Position Statement: In-office Placement of Tubes in Pediatric Patients While Awake (2019)
The statement says “The position of the AAO-HNS is that tympanostomy tubes are safe and effective for
managing otitis media in children who meet current guidelines for tube insertion [Rosenfeld, 2013].
Although insertion of tympanostomy tubes in children is generally accomplished in the operating room
under general anesthesia, insertion in the clinic in appropriately selected patients using shared decision
making between clinicians and families can be appropriate” (Adopted 7/09/2019).

•

Clinical Practice Guideline: Tympanostomy Tubes in Children (Update) (2022)
This update does not include any recommendations regarding office insertion of tubes in children without
general anesthesia.
The group consensus was that the quality and breadth of published research (November 2020) was
insufficient to facilitate evidence-based recommendations on in-office tube insertion. (Rosenfeld 2022)
Readers are referred to a ‘Companion Article’ that is a ‘State of the Art’ Review.

•

State of the Art Review: The existing literature is too sparse to make recommendations about procedure
setting and optimal technique or assess long-term outcomes. The role of automated devices is
uncertain, given the increased equipment cost and limited information on characteristics of the
proprietary preloaded tubes, including intubation duration and rates of otorrhea, obstruction,
medialization, granulation tissue, and persistent perforation (Rosenfeld 2022).

Use Outside of the US
No relevant information.
Medicare Coverage Determinations
Contractor

Determination Name/Number
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Coding Information Otolaryngology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement
Otolaryngology - Tympanostomy using an automated tube delivery system, iontophoresis local
anesthesia (TULA):
Considered Medically Necessary when criteria in the applicable policy statements listed above are met:
CPT®
Codes
0583T

Description
Tympanostomy (requiring insertion of ventilating tube), using an automated tube delivery
system, iontophoresis local anesthesia

Otolaryngology Considered Experimental/Investigational/Unproven:
HCPCS
Codes
E2120

Description
Pulse generator system for tympanic treatment of inner ear endolymphatic fluid

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.

Urology
Transurethral Radiofrequency Tissue Micro-Remodeling (CPT code 53860)
Radiofrequency energy (RF) is used for a variety of disorders. Researchers have proposed the use of RF
technique to shrink and stabilize the endopelvic fascia, thus improving the support for the urethra and bladder
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neck. A radiofrequency device has been specifically designed for the treatment of urinary stress incontinence
that can be performed as outpatient procedures under general anesthesia. The Renessa® procedure (Novasys
Medical Inc., Newark, California) induces collagen denaturation in the urethra with a specially designed 4 needle
radiofrequency probe. Transurethral treatment changes the collagen at microscopic sites targeted within the
bladder neck and areas within the urethral submucosa. The low-level RF energy is believed to strengthen the
sphincter without destroying the tissue, by heating only small areas around the probe tip to a specified
temperature at which collagen begins the denaturation process.
U.S. Food and Drug Administration (FDA): Novasys Medical, Inc. received 510(k) approval from the FDA for
the Novasys Transurethral RF System (Renessa System) in July 2005. It is indicated for the transurethral
treatment of stress urinary incontinence due to hypermobility in women who have failed conservative treatment
and who are not candidates for surgical therapy (FDA, 2005). Verathon acquired the Renessa device, and
rebranded it as the Lyrette™ transurethral SUI system.
Literature Review-Transurethral Radiofrequency Energy
Kang et al. (2015) reported on a Cochrane review to evaluate the efficacy of transurethral radiofrequency
collagen denaturation, compared with other interventions, in the treatment of women with urinary incontinence
(UI). The analysis included one small sham-controlled randomised trial of 173 women. The authors concluded
that it is not known whether transurethral radiofrequency collagen denaturation, as compared with sham
treatment, improves patient-reported symptoms of UI. Evidence is insufficient to show whether the procedure
improves disease-specific quality of life. In addition, evidence is also insufficient to show whether the procedure
causes serious adverse events or other adverse events in comparison with sham treatment, and no evidence
was found for comparison with any other method of treatment for UI.
Elser et al. (2010) conducted a prospective study including 136 women with stress urinary incontinence caused
by bladder outlet hypermobility who had failed non-surgical treatment and were not considered good surgical
candidates or wished to avoid or postpone surgery. A transurethral collagen denaturation procedure was
performed in a physician’s office or ambulatory treatment center. Patients kept voiding diaries and completed
surveys. At 18 months, 63 women attended the 18-month follow-up visit, with data available for 60 patients.
Intent-to-treat (ITT) analysis was completed on 136 women. At 18 months, 46.7% of patients in the ITT
population and 61.7% of patients evaluated reported a reduction of at least 50% from baseline in leaks due to
activity. This study is limited by the large loss to follow-up (total attrition rate by 18 months in this trial was 48%).
At 36 months, intent-to-treat analysis noted mean I-QOL score improved 17 points from baseline (P = .0004),
while mean UDI-6 score improved (decreased) 19 points (P = .0005) (Elser, et al., 2011). This study is limited by
the large loss to follow-up, and lack of randomization (total attrition rate by 18 months in this trial was 48%).
Lenihan et al. (2005), Appell et al. (2006), and Appell et al. (2007) reported on a randomized controlled trial
(RCT) that included the same 173 patients. Appell et al. (2006) conducted a randomized controlled trial to
demonstrate the safety and efficacy of non-surgical, transurethral radiofrequency (RF) micro-remodeling in the
treatment of female stress urinary incontinence (SUI). A total of 173 women with SUI were enrolled and
randomized to receive RF micro-remodeling (n=110) or sham treatment (brief bladder catheterization) (n=63).
Efficacy was measured using I-QOL and leak point pressure (LPP) testing at 12 months. No serious adverse
events were reported. At 12 months, the evaluable population for the quality of life outcome analysis included
142 women (82% of enrolled), 89 in the treatment (80.1%) and 53 in the sham treatment (84.1%) arm. Ignoring
baseline SUI severity, 48% of all treatment arm and 44% of all sham treatment arm subjects demonstrated ≥10
point I-QOL score improvement at 12 months (p=0.7). Seventy-four percent of women suffering from moderate to
severe SUI experienced ≥10 point I-QOL score improvement at 12 months following RF micro-remodeling versus
50% of women who underwent sham treatment (p=0.03). This was statistically significant. Twenty two percent of
women with mild SUI experienced a ≥10 point I-QOL score improvement at 12 months following microremodeling treatment versus 35% of women who underwent sham treatment (p=0.2). Statistical significance was
not achieved for the entire treatment versus sham treatment population due to the high sham treatment arm
“placebo effect” which was particularly pronounced (relative to treatment arm results) in women with mild
baseline SUI. At 12 months, the evaluable population for the leak point pressure (LPP) analysis included136
women (78.6% of enrolled), 87 in the treatment (79.1%) and 49 in the sham treatment (77.8%) arm. Women who
underwent RF micro-remodeling demonstrated an increase in mean LPP at 12 months (13.2 ± 39.2 cm H20),
while women who underwent sham treatment demonstrated a reduction in mean LPP at 12 months (-2.0 ± 33.8
Page 110 of 117
Medical Coverage Policy: 0504

cm H20), and the difference in mean LPP change between the two arms was statistically significant (p=0.02). A
limitation of this trial is loss to follow-up of 18%. In 2007, a retrospective three-year evaluation of the 2006 trial
patients was conducted by Appell and colleagues. Of the original 110 women in the treatment group of the
original study, 18 were evaluable (completed three day diaries). Of the 18, 50% of these patients had achieved a
50% or greater reduction in incontinence episode frequency. There were no new reports of serious adverse
events.
Sotomayor and Bernal (2003) conducted an initial human study to determine the safety and quality of life impact
of transurethral RF micro-remodeling of the proximal urethral and bladder outlet in women suffering from stress
urinary incontinence. The data from 37 patients were analyzed and reported. The 37 patients were divided into
four different groups dependent on the number of RF lesions administered (Group I, n=8, 24 lesions; Group II,
n=9, 36 lesions; Group III, n=11, 48 lesions; Group IV, n=9, 60 lesions). All subjects completed a urinary
incontinence quality of life questionnaire (I-QOL) at baseline, one month, three months, and six months. No
serious adverse events were noted at any time. At six months, 75–80% of patients in all four groups had
demonstrated improvement in quality of life with statistically significant elevations in mean I-QOL score
compared to baseline in two groups (Group II p = 0.004; Group IV p = 0.02). The authors also noted that 22–
75% of patients in all groups reported being dry (i.e., no incontinence episodes and no pad use in the three
months prior to the six month follow-up visit) at six months with a statistically significant decrease in mean
incontinence frequency for Group II (p<0.05) and Group IV (p<0.005) and a statistically significant decrease in
mean pad use for group IV (p<0.04). In 2005, Sotomayor and Bernal reported on the 12 month follow-up results
of the 2003 study. I-QOL scores at 12 months ranged from 75–80% and statistically significant incontinence
episode frequency was demonstrated in three of the four treatment groups. There were no serious adverse
events reported. The limitations of these studies, including the small sample size, lack of control, long term data,
and the lack of urodynamic testing at baseline or follow-up, does not allow for a determination to be made
regarding the safety and efficacy of this approach in the treatment of stress incontinence.
Professional Societies/Organizations
American Urological Association (AUA)/Society of Urodynamics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU): the guidelinefrom these organizations for surgical treatment of female stress urinary
incontinence does not include transurethral radiofrequency tissue micro-remodeling (Renessa) (2017).
Use Outside of the US
No relevant information
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Transperineal Periurethral Balloon Continence Device (CPT codes 53451, 53452, 53453,
53454)
The Adjustable Continence Therapy (ACT®) device (for women) and the ProACT™ device (for men) (Uromedica,
Inc., Minnetonka, MN, USA) consists of two silicone balloons placed at either side of the bladder neck. Each
balloon is attached to a titanium port, aiming to achieve continence through static extrinsic compression and
support of the urethra. The balloons is purported to help protect against accidental leaking of urine by increasing
the amount of pressure required to urinate. When the patient needs to urinate, a normal amount of effort is still
required to push the urine out. It is proposed that the pressure from the balloons will help guard against
unintentional urine loss, such as during a sneeze or cough.
U.S. Food and Drug Administration (FDA): The Adjustable Continence Therapy (ACT®) device (for women)
(Uromedica, Inc., Minnetonka, MN, USA) is currently in clinical trials and not FDA-approved.
November 2015 the FDA granted premarket approval application (PMA) for the ProACT™ Adjustable Continence
Therapy for Men (Uromedica, Inc., Plymouth, MN). This device is indicated for the treatment of adult men who
have stress incontinence arising from intrinsic sphincter deficiency of at least twelve months duration following
radical prostatectomy or transurethral resection of the prostate (TURP) and who have failed to respond
adequately to conservative therapy.
Literature Review—Adjustable Continence Therapy (ACT®) device (for women): Data supporting the ACT®
device for women is lacking. Most studies are small in sample size and lack randomization, a control group or
comparator, due to the fact that ACT is used when other treatments have failed.
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The ACT device for women is currently undergoing clinical trials. The Adjustable Continence Therapy (ACT) for
the Treatment of Female SUI study is a prospective, single arm, non-randomized, multicenter, prospective caseseries trial. It includes 167 particiapnts to examine the effectiveness of this device.
In a prospective study, Aboseif et al. (2010) performed percutaneous placement of the ACT device in female
patients with moderate to severe SUI who failed at least one surgical treatment (sling, Burch, suspension, AUS).
A total of 89 patients have undergone implantation with 1–3 years of follow-up. Data are available on 77 patients
at one year. Of the patients, 47% were dry at one year and 92% improved after one-year follow-up. Quality of life
questionnaire scores improved from 33.9 to 71.6 at one year (p < 0.001). The mean number of adjustment visits
prior to one year was 2.03. Explantation was required in 21.7% of patients with 50% of those patients reimplanted before one year, while 28% were awaiting re-implantation and 22% had been explanted permanently.
The authors stated “our hypothesis is that in some instances, the balloon is placed closer (in some cases, maybe
too close) to the urethra or bladder, and so requires less filling to reach continence but also results in a higher
incidence of perioperative perforations and postoperative complications leading to explantations.”
Literature Review— ProACT™ Adjustable Continence Therapy for Men:
Larson et al. (2019) conducted a systematic review and meta-analysis to evaluate the efficacy of adjustable
balloon devices or adjustable continence therapy (ProACT) in the treatment for male stress urinary incontinence
(SUI) and also to investigate the safety profile and rates of adverse events associated with the implantation of
adjustable balloon devices. The review included studies with adult male patients with SUI and the outcomes
included pads or pad weight per day and quality of life (QOL) questionnaires, as well as safety outcomes.
Nineteen studies were included with a total of 1,264 patients and 4,517 patient-years of follow-up data (mean
follow-up time 3.6 years). Ten studies were found to be of good quality, seven of fair quality, and two of poor
quality. ProACT implantation resulted in an incontinence QOL improvement of 30.8 points from baseline. At
baseline, patients on average were using 4.0 pads per day (PPD) (95% confidence interval [CI]: 2.6-5.4), which
was reduced to an average of 1.1 PPD (95% CI: 0.5-1.7) after ProACT implantation. The number of patients that
were considered "dry" was 60.2% (95% CI: 54.2%-65.9%) and the number of patients who were found to be
either "dry" or improved greater than 50% was 81.9% (95% CI: 74%-87.8%). The meta‐analysis estimate for
intraoperative perforation of the bladder or urethra is 5.3% (95% CI: 3.4%‐8%). Estimates for infection and
urinary retention were 2.2% (95% CI: 1.1%‐4.3%) and 1.5% (95% CI: 0.7%‐3.4%), respectively. The estimated
overall revision rate for all causes is 22.2% (95% CI: 15.2%‐31.2%) with a mean follow-up of 3.6 years (range
12‐118 months). Heterogeneity in the studies was a major issue in areas of the median follow‐up ranges, the
number of patients per study, surgical technique, and management of complications were greatly variable across
studies. The review does not include the type of studies or comparators used in studies.
Ronzi et al. (2019) conducted a retrospective cohort study to assess the effectiveness and complications of
treatment for neurogenic stress urinary incontinence (nSUI) by Adjustable Continence Therapy (ACT™ and
ProACT™) in 102 patients with neurological pathologies. Patients were followed-up for a mean 2.7 years. After
implantation, 5.9% of patients were totally continent, 51.2% had an improvement in symptoms of at least 50%
and 48.8% had improvements of < 50%, including 7.3% of treatment failures. Complications occurred in 70
patients (120 balloons): 21 balloon infections, 34 migrations, 18 device failures, 28 urethral erosions and 28
cutaneous erosions. The procedure was ineffective for 35 patients. Twenty patients underwent permanent
explantation. The authors note that despite the multicenter study and the learning curves for the surgery, they did
not find a place for ACT™/ProACT™ in nSUI therapy and the small number of patients and their heterogeneity
did not enable subgroup analyses. The study was limited by the retrospective nature and lack of randomization.
Nash et al. (2018) reported on eight month follow-up results for patients enrolled in a pivotal study conducted to
support an FDA premarket approval application (PMAA) of the ProACT Adjustable Continence Therapy for the
treatment of post-prostatectomy stress urinary incontinence (SUI). One hundred twenty-three patients underwent
ProACT implantation, of whom 98 completed 18-month follow-up. The endpoints included 24-h pad weight,
Incontinence Quality of Life Questionnaire (I-QOL), UCLA Prostate Cancer Index-Urinary Function (PCI-UF),
residual volume, and device or procedure-related adverse events (AEs). Statistically significant improvements
during follow-up were observed in 24-h pad weight, for which the cohort mean pre-implant urine loss was 399 g,
which was reduced at 18 months to 160 g (P < 0.001). Reductions in pad weight were observed across all levels
of pre-implant SUI severity. Improvements were also seen in quality of life as measured by the I-QOL (P < 0.001)
as well as measures of urinary function and pad count. A total of 30 subjects (24.2%) underwent device explant
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at some point during the 18-month follow-up, of which 22 were ultimately re-implanted and continued in the
study. The most common reason for explant was device migration. Thirty-one procedure-related adverse events
(AEs) were recorded, with the most common being urethral or bladder perforation during implant.
Nash et al. (2019) reported on four year follow-up results for patients enrolled in a pivotal study conducted to
support an FDA premarket approval application (PMAA). The study evaluated the safety and efficacy of the
ProACT Adjustable Continence Therapy for the treatment of post-prostatectomy stress urinary incontinence
(SUI). One hundred twenty-three patients underwent ProACT implantation with baseline and outcomes for 68
patients who completed 4-year follow-up visits reported. Endpoints included 24-h pad weight, Incontinence
Quality of Life Questionnaire (I-QOL), UCLA Prostate Cancer Index-Urinary Function (PCI-UF), residual volume,
and incidence and severity of device or procedure-related adverse events. Statistically significant improvements
during follow-up were observed in 24-h pad weight, for which the mean pre-implant urine loss was 293 g, which
was reduced at 4 years to 73 g (P < 0.001). Reductions in pad weight were observed across all levels of preimplant SUI severity. Significant improvements were also seen in quality of life as measured by the I-QOL (P <
0.001) as well as measures of urinary function and pad use. Out of the 68 patients included in this analysis, 19
patients had one explant and re-implant and three patients had two explants and re-implants. Overall, 77.3% of
the 22 explanted and re-implanted patients experienced a reduction of greater than 50% from baseline to four
years. The time to first explant for this cohort was 16.4 months +/−12.0 SD, a median of 12.7 months, and range
of 0.4-45.6 months. There were a total of twelve procedure-related adverse events (AEs) recorded, with the most
common being urethral or bladder perforation during implant. There were a total of 39 device-related adverse
events recorded, balloon migration being the most common. The majority of device-related adverse events were
resolved by explant.
Nestler, et al. (2019 conducted a retrospective study to evaluate the success and revision rates of ProACT over
long-term follow-up and if repeat ProACT implantation after failure is a reasonable strategy. The study obtained
a recent follow-up of all patients, who underwent an implantation of a ProACT system between 2003 and 2013
by a single surgeon. One hundred thirty four patients were implanted a ProACT system. Median age was 71
years; median follow-up was 118 months. Initially, 112 implantations were successful (82.6%) and the number of
pads used decreased significantly (p < 0.005); 63 patients were revised and 49 were successful (77.8%). No
differences in success rate, pads used, or filling volume were seen (all p > 0.8). Ten of 59 successfully revised
patients (20.4%) underwent a second revision after a median of 39 months (IQR 22–65) due to rupture (n = 6) or
dislocation (n = 4) of at least one of the balloons. Eight of ten patients were successfully reimplanted (80%). In
the second revision, no differences in success rate or pads used were noted (all p > 0.7). The study is limited by
the retrospective design, and lack of randomization.
In a prospective multicenter trial, Lebret et al. (2008) assessed the safety and efficacy of the ProACT system in
the treatment of stress urinary incontinence (SUI) after prostate surgery. All 62 patients had failed previous
rehabilitation (including pelvic floor training and electrostimulation). Daily pad usage decreased from a mean of
4.6 per day (range, 1 to 10) before surgery to 1.8 per day at 6 months (range, 0 to 10) and 1.06 per day (range 0
to 6) at 1 year after surgery. After 6 months (adjustments completed) 71% of the patients were wearing no pads
or 1 pad per day (including security pads). Among the 44 patients who had RP without adjuvant radiotherapy,
89% improved, including 30% of patients becoming pad free. Conversely, for the 12 patients with adjuvant
radiotherapy before ProACT implantation the failure rate was 83%. A total of 19 patients required explantation
due to device-related problems (2), infection or erosion (5), migration (1), iatrogenique traumatism (2), or
nonresponse (9). Of these patients, four were reimplanted with ProACT balloons, and two went on to have
artificial urinary sphincters implanted.
In a prospective longitudinal trial, 80 consecutive men who had undergone either ProACT (n = 44) or bone
anchored male sling (n = 36) for post-prostatectomy incontinence were followed (Crivellaro, et al., 2008). The
two procedures were carried out in two different centers by two different surgeons. All men had significant stress
urinary incontinence for at least one year after radical prostatectomy and the incontinence had persisted despite
conservative measures (pharmacotherapy or kegel exercises). All patients with urge incontinence or pre-existing
voiding dysfunction were excluded from the study. At a mean follow-up of 19 and 33 months respectively, 30/44
(68%) patients treated with ProACT were dry in comparison with 23/36 (64%) patients treated with a sling (p >
0.05). Stratifying the results, ProACT had 33/39 (85%) dry patients in severe (more than three pads/day)
preoperative incontinence, in comparison with 21/26 (81%) for the sling (p > 0.05). The authors noted their
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results indicate a significant improvement in urinary incontinence and quality of life improvement in patients
undergoing these procedures based on pre-operative degree of incontinence. ProACT results seem to be better
for moderate to severe incontinence and a bone anchor sling for mild incontinence. The complication rate was
higher for ProACT (13% vs. 5%, p > 0.05), primarily reflecting the development and refinement of the new
surgical technique and its instrumentation.
Hübner et al. (2007) retrospectively reported on the use of ProACT in 100 men. The authors compared the
results of the first 50 men they operated on with the results of the latest group of 50 men they have operated on,
noting their ‘‘learning curve’’ and the evolution of the use of the device. All patients in both groups had
undergone a radical prostatectomy as their primary operation for prostatic cancer. Observed were changes in
pad use and incontinence quality of life (I-QOL) with a mean follow-up of 23 months in group 1 and 20 months in
group 2. Complications requiring revision surgery occurred in 29 of 50 patients (58%; total 49 revision surgeries)
of group 1 and in 12 patients (24%; total 16 revision surgeries) of group 2. There was a high rate of primary nonresponse in the first 50 patients (20 of 50, 40%) as the operation and implants evolved. All of these patients
proceeded to using an AUS. In group 2 there were four cases (8%) of primary non-response requiring
explantation, with two of these proceeding to bulbar urethral slings and two proceeding to implantation with the
AUS. Overall, group 2 patients had more consistent outcomes in pad use reduction compared to group 1 (80%
vs. 60% dry or >50% improved) and the number of non-responding patients was also dramatically reduced in
group 2 compared to group 1 (16% vs. 40%). The authors note that although the ‘‘reference standard’’ for the
treatment of severe incontinence remains the AUS, a place exists for a minimally invasive alternative, especially
for men who may not have sufficient fine-motor control or the motivation to operate the implanted pump used
with the AUS.
The published studies on ProACT conist mainly of retrospective and prospective studies and report high revision
rates and explantation rates. Well-designed, comparative trials are needed to demonstrate safety and efficacy of
the device as compared to other surgical incontinence treatments such as the artificial urinary sphincter.
Professional Societies/Organizations
American Urological Association (AUA)/Society of Urodynamics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU): AUA/SUFU published guidelines for incontinence after prostate treatment (2019).
The guideline includes in treatment options:
Adjustable balloon devices may be offered to patients with mild stress urinary incontinence after prostate
treatment. (Moderate Recommendation; Evidence Level: Grade B)
The guidelines note, “While the adjustable balloon devices have been shown to improve incontinence, providers
should be aware of an increased incidence of intraoperative complications and need for explanation within the
first two years compared to the male sling and artificial urinary sphincter (AUS). Given the limited clinical
experience of implanters across the United States, providers should obtain specialty training prior to device
implantation.”
Grade B: (RCTs with some weaknesses of procedure or generalizability or moderately strong observational
studies with consistent findings), and is evidence about which the Panel has a moderate level of certainty.
American Urological Association (AUA)/Society of Urodynamics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU): the guideline from these organizations for surgical treatment of female stress urinary
incontinence does not include adjustable continence therapy (ACT) (2017).
Use Outside of the US
European Association of Urology (EAU): EAU published guidelines for urinary incontinence in adults (2018).
Regarding ProACT, the guidelines note:
Summary of evidence for compression devices in males:
• Very limited short-term evidence suggests that the non-circumferential compression device (ProACT) is
effective for treatment of post-prostatectomy SUI. Level of evidence: 3
• The non-circumferential compression device (ProACT) is associated with a high failure and complication
rate leading to frequent explantation. Level of evidence: 3
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Recommendations for men with stress urinary incontinence:
• Implantation of AUS or ProACT for men should only be offered in expert centres. Strength rating: Weak
• Warn men receiving AUS or ProACT that, although cure can be achieved, even in expert centres, there
is a high risk of complications, mechanical failure or a need for explantation. Strength rating: Weak
• Do not offer non-circumferential compression device (ProACT) to men who have had pelvic
radiotherapy. Weak
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Coding Information Urology
Note: 1) This list of codes may not be all-inclusive.
2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible
for reimbursement.
Urology Services Considered Experimental/Investigational/Unproven:
CPT®*
Codes
53860
53451
53452
53453
53454

Description
Transurethral radiofrequency micro-remodeling of the female bladder neck and proximal urethra
for stress urinary incontinence
Periurethral transperineal adjustable balloon continence device; bilateral insertion, including
cystourethroscopy and imaging guidance
Periurethral transperineal adjustable balloon continence device; unilateral insertion, including
cystourethroscopy and imaging guidance
Periurethral transperineal adjustable balloon continence device; removal, each balloon
Periurethral transperineal adjustable balloon continence device; percutaneous adjustment of
balloon(s) fluid volume

*Current Procedural Terminology (CPT®) ©2021 American Medical Association: Chicago, IL.
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