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IMPORTANT REMINDER

Medical Policies are developed to provide guidance for members and providers regarding coverage in
accordance with contract terms. Benefit determinations are based in all cases on the applicable contract
language. To the extent there may be any conflict between the Medical Policy and contract language, the contract
language takes precedence.

PLEASE NOTE: Contracts exclude from coverage, among other things, services or procedures that are
considered investigational or cosmetic. Providers may bill members for services or procedures that are
considered investigational or cosmetic. Providers are encouraged to inform members before rendering such
services that the members are likely to be financially responsible for the cost of these services.

DESCRIPTION

Dilation and/or stent placement in veins is intended to restore blood flow in a narrowed or
collapsed vein.

MEDICAL POLICY CRITERIA

Note: This policy addresses percutaneous angioplasty and stenting of veins only. This
policy does not address percutaneous angioplasty and stenting of peripheral arteries,
including repair of aneurysms, which may be considered medically necessary.
Extracranial carotid angioplasty is addressed in a separate policy (see Cross References
section).

I. Percutaneous transluminal angioplasty, with or without stenting, may be considered
medically necessary for the treatment of venous stenoses for any of the following:

A. Stenotic lesions of arteriovenous dialysis fistulas and grafts, and ipsilateral
venous stenosis in the outflow of a functioning dialysis fistula and graft

B. Superior or inferior vena cava syndrome with significant symptoms, from either
extrinsic compression or intrinsic stenosis/occlusion [when standard treatments
(i.e., radiation and/or chemotherapy) have failed]
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C. Leftiliac vein compression syndrome (May-Thurner Syndrome)

D. As an adjunct to prior or concurrent ipsilateral first rib resection for venous
thoracic outlet syndrome due to persistent extrinsic compression (Paget-
Schroetter syndrome) documented by pre-procedure imaging (i.e., ultrasound,
venography, CT, or MRI)

Pulmonary vein stenosis

n

Thrombotic obstruction of major hepatic veins (Budd-Chiari syndrome)

Post-operative venous narrowing due to repair of sinus venosus atrial septal
defect

H. Left renal vein compression (nutcracker syndrome) with significant signs or
symptoms

I.  Venous obstruction of an atrial baffle following Mustard or Senning repair of
transposition of the great arteries

J.  Symptomatic venous occlusion due to electrical device lead or central line
placement

K. Portal vein stenosis in a liver transplant recipient

Il. The use of angioplasty and/or endoprostheses for creation of intrahepatic shunt
connections between the portal venous system and hepatic vein may be considered
medically necessary.

[ll. Percutaneous transluminal angioplasty, with or without stenting, is considered
investigational when policy criteria are not met and for all other venous indications,
including but not limited to:

A. Deep vein thrombosis, venous stenosis, or venous insufficiency that is not related
to the medically necessary indications above (l.A.- K.)

B. Chronic cerebrospinal venous insufficiency in multiple sclerosis or other
conditions

C. Venous sinus obstruction or occlusion in idiopathic intracranial hypertension

NOTE: A summary of the supporting rationale for the policy criteria is at the end of the policy.

LIST OF INFORMATION NEEDED FOR REVIEW

It is critical that the list of information below is submitted for review to determine if the policy
criteria are met. If any of these items are not submitted, it could impact our review and decision
outcome.

e History and Physical/Chart Notes
e Documentation of symptoms, associated diagnoses and treatments

CROSS REFERENCES

1. Extracranial Carotid Angioplasty/Stenting, Surgery, Policy No. 93

BACKGROUND
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https://beonbrand.getbynder.com/m/ea841e8ce1be062f/

PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY OF THE VEINS

Percutaneous transluminal angioplasty (PTA) of the veins is a procedure that has been used
as an alternative to open vascular surgery in order to restore blood flow through narrowed
veins. Techniques may include balloon angioplasty, laser angioplasty, and stent placement.

INTRAVASCULAR STENTS

Intravascular stents are used as an adjunct to angioplasty to prevent vessel wall collapse.
They can be placed via transluminal catheters or placed with catheters during open vascular
procedures. Drug-eluting stents are intended to prevent restenosis by reducing the growth of
neointimal tissue. A number of different drugs are being evaluated for this use, including
paclitaxel and sirolimus. These stents are coated with a mixture of synthetic polymers blended
with the drug. A second coat of drug-free polymers is then added to serve as a diffusion
barrier, thus allowing the gradual release of drug to the precise site of interest while avoiding
systemic side effects.

ILIAC VEIN COMPRESSION SYNDROME

lliac vein compression syndrome (IVCS) is deep vein thrombosis (DVT) that occurs as a result
of compression of the left common iliac vein between the overlying right common iliac artery
and the body of the fifth lumbar vertebra. This syndrome is relatively uncommon. If DVT
occurs, it is treated with anticoagulation therapy. However, the underlying mechanical
compression must be treated with surgery or stent placement. Left untreated it may result in
recurrent DVT or postthrombotic syndrome (PTS) characterized by chronic swelling and pain in
the affected extremity. Some patients also develop varicosities and stasis ulcers. This
condition may also be referred to by other terms including but not limited to May-Thurner
syndrome, non-thrombotic iliac vein lesions (NIVL), and Cockett syndrome.

PROXIMAL UPPER EXTREMITY VENOUS THROMBOSIS

Proximal upper extremity venous thrombosis occurs as a result of mechanical compression of
the subclavian vein at the thoracic outlet. The natural history of the disorder is typically one of
chronic venous obstruction with development of a painful, swollen extremity.[* 2 Thrombosis
may affect the brachiocephalic, subclavian, and/or axillary veins. Typical management of this
condition involves thrombolysis and surgical decompression after a variable interval of oral
anticoagulation. Venous stent placement may be helpful in maintaining patency of the vein
following thoracic outlet decompression surgery that includes first rib resection. This condition
may also be referred to by other terms including but not limited to axillary-subclavian venous
thrombosis, effort thrombosis, Paget-Schroetter syndrome, or venous thoracic outlet
syndrome.

IDIOPATHIC INTRACRANIAL HYPERTENSION

Idiopathic intracranial hypertension (IIH) is characterized by elevated intracranial pressure
(ICP). The most common symptoms are headache and papilledema. Other symptoms include
transient visual obscurations, pulsatile tinnitus, diplopia, and sustained visual loss. Initial
evaluation of patients presenting with headache and papilledema consists of CT or MRI scan
for possible hydrocephalus or tumor. Occlusion of the venous sinus, particularly the
transverse sinus, is considered an uncommon cause of increased ICP. There has been some
debate as to whether this occlusion is the cause or the effect of ICP. The hypothesis is that
obstruction of venous return decreases venous outflow from the brain which also decreases
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cerebrospinal fluid (CSF) outflow with subsequent increase in intracranial CSF pressure.
Medical treatment includes medications that lower CSF production and/or therapeutic lumbar
puncture. Since most patients with IIH are obese, weight loss is commonly recommended. If
medical treatment fails to control 1IH, surgical treatments include ventriculoperitoneal
shunting, optic nerve sheath fenestration (optic nerve decompression), and subtemporal
decompression. Angioplasty with stenting has been proposed for maintaining venous sinus
patency. IIH may also be referred to as pseudotumor cerebri or benign intracranial
hypertension, though these terms are considered inadequate and IIH is the preferred term.

CHRONIC CEREBROSPINAL VENOUS INSUFFICIENCY IN MULTIPLE SCLEROSIS

Multiple sclerosis (MS) is generally considered a chronic inflammatory demyelinating disease
of the central nervous system (brain, spinal cord, and optic nerve) believed to be triggered by
an autoimmune response to myelin. However, in part due to the periventricular predilection of
the lesions of MS, vascular etiologies have also been considered. The core foundation of this
vascular theory is that venous drainage from the brain is abnormal due to outflow obstruction
in the draining jugular vein and/or azygos veins. This abnormal venous drainage, which is
characterized by special ultrasound criteria, is said to cause intracerebral flow disturbance or
outflow problems that lead to periventricular deposits. In the chronic cerebrospinal venous
insufficiency (CCSVI) theory, these deposits have a similarity to the iron deposits seen around
the veins in the legs of patients with chronic deep vein thrombosis. Balloon dilatation, with or
without stenting, has been proposed as a means to treat the outflow problems, thereby
alleviating CCSVI and MS complaints.

REGULATORY STATUS

While there are several types of stents that are approved by the U.S. Food and Drug
Administration (FDA) for improvement of outflow for arteriovenous (A-V) access grafts in
hemodialysis patients, and for the creation of intrahepatic shunt connections between the
portal venous system and hepatic vein [i.e., transjugular intrahepatic portosystemic shunt
(TIPS)], there are currently no stents with FDA approval for use in veins for any other
indications.

In March 2017, the FDA issued a safety communication regarding the use of balloon
angioplasty devices to treat autonomic dysfunction. This supplemented an earlier warning from
the FDA concerning the potential for adverse events following endovascular interventions to
treat CCSVI. Reports of adverse events obtained by the FDA included death, stroke,
detachment and/or migration of stents, vein damage, thrombosis, cranial nerve damage, and
abdominal bleeding. This communication included the caveat that clinical trials of this
procedure require FDA approval and an investigational device exemption due to potential for
harms.

The following discussion focuses on the investigational indications noted in Criterion Il above.
DEEP VEIN THROMBOSIS (DVT)
There are several objectives for treatment of venous thromboembolism including:[ 4

e Prevention of pulmonary embolism;
e Restoration of unobstructed blood flow through the thrombosed vein;
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e Preservation of venous valve function; and
e Prevention of recurrent thrombosis.

The current standard of treatment for achieving these goals is anticoagulant therapy (i.e.,
intravenous unfractionated heparin) to achieve a therapeutic partial thromboplastin time (PTT).
After completion of an initial course of anticoagulation therapy, patients with venous
thromboembolism (VTE) require continuing therapy to prevent recurrence. Thus,
anticoagulation therapy is the standard against which PTA with or without stenting must be
compared in order to evaluate the safety, efficacy, and final health outcomes. In addition, long-
term follow-up is needed to determine the rates of restenosis, device failure, reoperation, and
VTE recurrence.

The following literature appraisal is focused on the published evidence for DVT that is not
related to left iliac vein compression syndrome or proximal upper extremity venous thrombosis.

Systematic Reviews
No systematic reviews were identified.
Randomized Controlled Trials

There are no randomized controlled clinical trials (RCTs) in which PTA with or without stenting
was compared to standard medical management of DVT.

Nonrandomized Studies

e The bulk of the current literature investigating thrombolysis followed by angioplasty and
stenting is limited to small (n<50), non-randomized, non-comparative retrospective reviews
and case series of short- to medium-term duration.[*-l

e The majority of studies are for DVT related to extrinsic compression (e.g., May-Thurner
syndrome), or have heterogeneous patient populations that include both compression-
related and non-compression-related DVT.

IDIOPATHIC INTRACRANIAL HYPERTENSION

Studies for the diagnosis and treatment of idiopathic intracranial hypertension (IIH) must
answer the following questions:
1. Is venous sinus occlusion the cause or the effect of increased intracranial pressure
(IcP)?
2. Is venous PTA with or without stenting safe and effective in reducing ICP compared
with conventional treatment?

To assess the effectiveness and safety of intracranial venous stenting as a treatment of IIH,
health outcomes must be compared with current standard treatments. The ideal clinical trial
design is random allocation of similar patients to active or sham venous angioplasty, and/or
conventional medical or surgical treatments.

Systematic Reviews

Kalyvas (2021) published a systematic review of controlled and observational studies on
surgical treatments of IIH, including CSF diversion techniques, optic nerve sheath fenestration,
bariatric surgery, and venous sinus stenting.[!% One hundred and nine publications were
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included in the review, consisting of three prospective observational studies, 74 retrospective
case series, and 31 case reports. No randomized controlled trials were identified for inclusion
in the review. Of the 2,302 predominately female (84.3%) patients included across studies, 825
underwent venous sinus stenting. Data specific to venous sinus stenting were from 47 studies,
of which three were prospective, 29 were retrospective case series, and 14 were single case
reports. Improved papilledema, visual fields and headaches following venous sinus stenting
was reported as 87.1%, 72.7% and 72.1% of the patients respectively. Restenting or
supplementary intervention was needed due to venography-documented restenosis in 3.4% of
patents. Adequate data to generate estimates of 12-month failure rate for venous sinus
stenting of 13.1% was available from 20 studies. Major complications were reported in 19
patients (2.3%) including subdural hematoma, intracerebral hematoma, subarachnoid
hemorrhage, cerebellar hematoma, obstructive hydrocephalus, and death.

A 2015 updated Cochrane review evaluated the evidence for IIH interventions, and included
RCTs in which any intervention used to treat IIH had been compared to placebo or another
form of treatment.l'Y) Stenting of the transverse intracerebral venous sinus was assessed as a
treatment, however the reviewers found no studies that met their inclusion criteria due to the
lack of a control group for comparison. The review excluded five small case series, one
retrospective review and two small clinical trials.

A 2014 systematic review of various treatments for [IH found only case series, of which 30 had
extractable data.l*? Of the 332 total patients, 88 had venous sinus stenting. However, the
studies only reported secondary outcomes related to symptoms of headache, papilledema,
and visual acuity. The primary outcome of increased intracranial pressure was not reported.
The authors concluded that the evidence was insufficient to recommend for or against any
treatment modalities for I1H.

Randomized Controlled Trials

There are no randomized controlled clinical trials in which PTA with or without stenting was
compared to standard medical or surgical management of I1H.

Nonrandomized Studies

Current evidence is limited to mainly small retrospective reviews and case series.[*3-16] One of
the largest studies was a retrospective review of 52 patients at a single center who underwent
stenting due to IIH unresponsive to maximum acceptable medical treatment.['”] The follow-up
period ranged from two months to nine years. All 52 patients were reported to have immediate
elimination of the transverse sinus stenosis gradient and rapid improvement in IIH symptoms
including resolution of papilledema. Six patients had relapse of symptoms (headache) and
increased venous pressure with recurrent stenosis adjacent to the previous stent. In these
patients, an additional stent was placed, with response similar to that following the first stent
placement. Another retrospective study, published by Boddu (2019), included 70 consecutive
patients who underwent venous sinus stenting for IIH and reported that 13% of the patients
had impaired drainage of the vein of Labbé following treatment.[*8l

ILIOFEMORAL VENOUS OBSTRUCTIVE DISEASE
Systematic Reviews

Ferreira (2021) published a systematic review of available data on mid-term (30 days to three
years) stent patency rates and clinical outcomes of iliac stenting in post-thrombotic
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syndrome.*® Data from 1008 patients reported in 18 publications were included. The pooled
technical success rate was 96%. The pooled primary and secondary patency rates were
98.2% and 100% at 30 days, 78.1% and 94.5% at 12 months and 66.3% and 89.4% at 36
months, respectively. Pooled rates of ulcer healing, pain and edema relief were 78.1%, 53.4%
and 48.8%, respectively. Intraoperative venous injury was reported in four studies, with a
pooled proportion rate of 28.0% (95% confidence interval [Cl] 14.1 to 44.5, 1°=91.4%). The
most common minor complication, postoperative back pain, was reported in three studies at a
rate of 57.1% (95% CI 46.3 to 67.6, 1°=73.9%). Two studies reported stent fracture at a rate of
5.9% (95% CI 3.1 to 9.4, 1°=18.6%). Stent migration was reported in one study. Bias at the
outcome level was evaluated with the GRADE system in 14 of the studies; serious or very
serious risk of bias was found in nine of the 14 studies assessed and the quality of all studies
assessed was low or very low.

Nonrandomized Studies

A retrospective analysis of forty-two patients (27 women and 15 men with a mean age of 47.3
years) who underwent venous recanalization, pre-dilatation and stenting of the narrowed or
occluded iliac and/or femoral veins to treat chronic femoro-iliac venous obstructive disease
was published by Guillen (2020).12° Severity of post-thrombotic syndrome (PTS) and quality of
life were assessed at baseline and three months after the intervention respectively, using
Villalta score and Chronic Venous Insufficiency Questionnaire (CIVIQ-20) scale. Results:
Immediate technical success was achieved in 41/42 (97.6%) patients, without any major
complications. Primary patency, primary assisted patency and secondary patency at the end of
the median imaging follow-up of 18.1 months (IQR, 9.7 to 34.4) were achieved in 29/42
(66.7%) patients, 33/42 (78.6%) patients and 37/42 (88.1%) patients, respectively. Median
Villalta and CIVIQ-20 scores decreased from 14 (IQR, 10 to 19) and 57 (IQR, 39 to 72) at
baseline, respectively, to 5 (IQR, 2 to 9) and 30 (IQR, 24 to 50) three months after the
procedure, respectively (p<0.0001), indicating significant decrease in the severity of PTS and
improvement in quality of life. Of note, early in-stent thrombosis within one month occurred in
9/42 (21.4%) patients. This study is limited by its retrospective design, heterogeneity in the
stent used, and lack of long-term outcome data.

Results of the VIRTUS trial (VIRTUS Safety and Efficacy of the Veniti Vici Venous Stent
System When Used to Treat Clinically Significant Chronic Non-Malignant Obstruction of the
lliofemoral Venous Segment) were published by Razavi (2019).2Y This prospective,
international, single-arm, FDA-IDE pivotal study evaluated the safety and effectiveness of a
dedicated endovenous stent for symptomatic iliofemoral venous obstruction. One hundred and
seventy patients (127 chronic post-thrombotic, mean age 54 years, 56.4% female) at 22 sites
were treated with a self-expanding nitinol stent developed for dedicated use in the venous
system (Vici Venous Stent System). Patients included those with 250% obstruction on
venography and Clinical, Etiology, Anatomic, Pathophysiology clinical classification =23, or at
least moderate leg pain with a Venous Clinical Severity Score of two or greater. Results:
Freedom from a major adverse event through 30 days was 98.8%. Through one year, 54
device or procedure-related serious adverse events were reported in 28 (16.5%) of the
patients. The one-year primary patency rate for the entire group was 84.0%. Venographic
patency rates for the nonthrombotic and chronic post-thrombotic groups were 96.2% and
79.8%, respectively. At 12 months, 64% (85/132) of patients demonstrated at least a three-
point reduction in Venous Clinical Severity Score. Long-term (five-year) outcomes are
anticipated. This study was funded by both Veniti, Inc. and Boston Scientific, and at least one
study author holds financial interest in the sponsoring company.
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CHRONIC CEREBROSPINAL VENOUS INSUFFICIENCY (CCSVI) IN MULTIPLE
SCLEROSIS (MS)

Systematic Reviews

A Cochrane review!??! and five systematic reviews!?3?"1 with critical analyses of the current
literature concluded that there is insufficient evidence to verify a relationship between CCSVI
and MS. The authors noted the high degree of heterogeneity between study outcomes,
sensitivity, and specificity, and marked variability of odds ratios.

Two meta-analyses!?® 2%l reported outcomes after exclusion of outlier studies (e.g., studies with
a disproportionately high odds ratio (OR) and/or potential bias). Tsivgoulis (2014) reported on
the association between CCSVI and MS and included 19 studies with a total of 1,250 MS
patients and 899 healthy controls.l?8l When data from all 19 studies were pooled, CCSVI was
associated with MS with an OR of 8.35 (95% CI 3.44 to 20.31, p<0.001). However, in
additional sensitivity analyses, the OR associating CCSVI and MS decreased. In the most
conservative sensitivity analysis, which excluded eight outlier studies, MS was not associated
with CCSVI with an OR of 1.35 (95% CI 0.62 to 2.93, p=0.453). The Zwischenberger (2013)
meta-analysis of 13 studies with a total of 1141 MS patients and 738 healthy controls reported
CCSVI and MS was associated with MS (OR 2.57, p<0.001).1?°! In a subsequent analysis of
nine studies with four outliers (studies with disproportionately high ORs) removed, the OR
decreased, but still associated CCSVI with MS.

A systematic review of the association between CCSVI and MS was published by Laupacis
(2011).1281 This review included eight studies that used ultrasound to diagnose CCSVI by the
Zamboni criteria and compared the rate of CCSVI in patients with MS to those without MS.
These studies were mostly small, with the median number of patients with MS of 50. A large
degree of heterogeneity existed across studies in the rate of CCSVI among MS patients. Two
smaller studies reported a rate of 0% for CCSVI in a total of 20 and 56 patients with MS. In
contrast, the original study by Zamboni (2009a) reported a 100% rate of CCSVI in 109 patients
with MS.IB% A small study of 25 patients also reported a very high rate of CCSVI at 84%
(21/25). There was no obvious reason identified for this large discrepancy in CCSVI rates; the
authors hypothesized that the most likely reason was variability in ultrasound technique and
interpretation. The analysis suggested a significant association of CCSVI with MS in combined
analysis, with an OR of 13.5 (95% ClI, 2.6 to 71.4). A substantial degree of heterogeneity
existed in this measure as well, with a reported 12 of 89%. Several sensitivity analyses showed
marked variability of the OR from a low of 3.7 to more than 58,000. However, in all cases the
association of CCSVI with MS remained significant.

Another systematic review published in 2011 included a smaller number of studies (n=4) but
reached conclusions similar to the other analyses.?” The rate of CCSVI in MS patients ranged
from 7% to 100%, and the rate in non-MS patients ranged from 2% to 36%. A significant
association was detected between MS and CCSVI but with a high degree of heterogeneity
(1’=96%) and an OR for association that varied widely, from approximately 2 to more than
26,000.

A recently updated Cochrane review evaluated the evidence for PTA to treat CCSVI in patients
with MS and included three RCTs, described in greater detail below (total n=238).31 Two of

the studies were judged to be at unclear risk of bias for one item (random sequence generation
in one study and blinding in the other), but otherwise at low risk of bias. The authors concluded
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that there was moderate-quality evidence that venous PTA did not improve health outcomes
for patients with MS and that further study was not necessary.

Randomized Controlled Trials

A randomized wait list study by Napoli (2019) included 66 MS patients with a diagnosis of
CCSVI who were randomized to receive venous PTA immediately or after six months.[32 A
number of outcomes were assessed, including clinical-functional measures, evoked potentials
and upper limb kinematic measures. While there were some statistically significant differences
between groups for a composite functional outcome, there were no differences in evoked
potential or upper limb kinematic measures.

The following three studies were included in the Cochrane review described above:

Traboulsee (2018) published a double-blind, sham-controlled RCT of balloon venoplasty for
MS patients with narrowing of the extracranial jugular and azygos veins.[?3l The trial included
104 patients, 49 randomized to venoplasty and 55 to sham treatment, and 103 patients
completed the trial with 48 weeks of follow-up. Narrowing of the veins >50% was confirmed by
venography prior to randomization. The primary outcome of the trial was change in the MS
Quiality of Life-54 (MSQOL-54) questionnaire from baseline at 48 weeks. Additional clinical and
MRI outcomes were also evaluated. There was no difference found between groups for any of
the study’s outcomes, and the authors concluded that “for patients with MS, balloon venoplasty
of extracranial jugular and azygous veins is not beneficial in improving patient-reported,
standardized clinical, or MRI outcomes.”

Results from the Brave Dreams trial were published by Zamboni (2018).24 This was a double-
blind, sham-controlled RCT conducted at six MS centers in Italy and included a total of 115
CCSVI patients. These patients were randomized to either venous PTA (n=76) or catheter
venography without angioplasty (sham, n=39). There were two primary endpoints assessed at
12 months: the number of new or expanded cerebral lesions by MRI, and a functional measure
that included walking control, manual dexterity, balance, postvoid residual urine volume, and
visual acuity. There were no significant differences in these endpoints between groups, and no
adverse events were reported. The authors concluded that venous PTA was “a safe but largely
ineffective technique; the treatment cannot be recommended in patients with MS.”

Siddiqui (2014) published results from a prospective, double-blind, sham-controlled RCT of
venous angioplasty in MS patients with CCSVLI.13% This trial enrolled nine patients in
intervention group and 10 in the sham-controlled group. All patients met the criteria for
diagnosis of CCSVL.[38l The primary end points of the trial included safety at 24 hours and 30
days postangioplasty; greater than 75% restoration of venous outflow at 30 days; the presence
of new MS lesions; and relapse rate over six months. Secondary end points included changes
in disability scores, brain volume, cognitive test scores, and quality-of-life measures. All
patients tolerated the procedures well; no operative or postoperative complications were
identified. One patient in the angioplasty group experienced an episode of symptomatic
bradycardia. No significant differences were observed in venous outflow characteristics
between the treated and control groups, nor were any significant improvements observed in
clinical disease scores among treated patients compared with controls. The results of this RCT
are limited by the small number of patients. However, the failure to show a beneficial effect of
venous angioplasty on MS activity supports a lack of efficacy for this treatment.

Nonrandomized Studies
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The studies that focused on the potential relationship between CCSVI and MS reported
varying and contradictory outcomes. For example, while Zamboni (2009a) and other authors®
87-39] reported a strong association between CCSVI and MS, numerous studies have reported
insignificant or no difference in the prevalence of CCSVI in MS patients compared to healthy
controls, or no association between CCSVI and MS occurrence or symptoms[s6: 38, 40-46],

The studies that focused on outcomes of PTA with or without stent placement reported few
adverse events, but mixed efficacy outcomes.*”-53 For example, while Zamboni (2009b).[#é]
reported significant improvement in all measures for patients with relapsing-remitting MS,
Kostecki (2011) reported a significant improvement only in heat intolerance and fatigue
severity six months post endovascular treatment.*”! No trials were found that compared PTA
with concurrent control groups. All authors noted the need for well-designed randomized
clinical trials. Many authors asserted that PTA with or without stenting in these patients should
not be performed outside the clinical trial setting.

Adverse Events

Burton (2011) described five patients who had undergone venoplasty and presented with
complications of the procedure.® The complications were internal jugular vein stent
thrombosis, cerebral sinovenous thrombosis, stent migration, cranial nerve injury, and injury
associated with venous catheterization. There was not a denominator in these studies to
determine the rate of these events.

Petrov (2011) reported on the safety profile of 495 venoplasty procedures performed in 461
patients with MS, including 98 stent implantations.“®! There were no deaths, major bleeding
events, or acute exacerbations of MS. The most common procedure-related complication was
vein dissection, which occurred in 3.0% of cases. Other complications included cardiac
arrhythmias (1.2%), groin hematoma (1.0%), vein rupture (0.4%), and acute stent thrombosis
(1.6%).

Mandato (2012) reported adverse events within 30 days of endovascular intervention for 240
patients with MS over an 8-month period.®%! Neck pain occurred in 15.6% of patients, most
commonly following stent implantation. Headache occurred in 8.2% of patients and was
persistent past 30 days in 1 patient (0.4%). Intraprocedural arrhythmias occurred in 1.3%, and
one patient was diagnosed with a stress-induced cardiomyopathy following the procedure.

An FDA alert issued in May 2012 reported the potential for adverse events following
endovascular interventions for MS.[58] Reports of adverse events obtained by FDA included
death, stroke, detachment and/or migration of stents, vein damage, thrombosis, cranial nerve
damage, and abdominal bleeding. This alert included the caveat that clinical trials of this
procedure require FDA approval and an investigational device exemption because of the
potential for harms.

PERCUTANEOUS TRANS-HEPATIC BALLOON AND/OR STENT ANGIOPLASTY
Systematic Reviews

Kyaw (2022) performed a systematic review to determine the efficacy and safety of
percutaneous trans-hepatic balloon and/or stent angioplasty in the management of portal vein
(PV) stenosis following pediatric liver transplantation.[> There were 213 pediatric liver
recipients who underwent PTA for PV stenosis in 19 included studies published between 1991
and 2019. Balloon angioplasty was the initial treatment in the majority (n=153). Primary stent
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placement (n=34) was performed for elastic recoll, intimal tears and PV kinks and rescue stent
placement (n=14) for recurrent PV stenosis following primary balloon angioplasty. The
technical success was 97.6% to 100% overall, 97.6% to 100% for balloon angioplasty only,
and 100% for primary stenting. The clinical success was 50% to 100% overall, 50% to 100%
for balloon angioplasty only, and 100% for primary stenting. Long-term PV patency was 50% to
100% overall, 37.5% to 100% for balloon angioplasty only, and 100% for primary stenting. The
authors comment that “Stent placement may be a primary option in selected cases and a
reliable rescue option for recurrent portal vein stenosis following balloon-angioplasty-only”.

DEEP VEIN THROMBOSIS

Two consensus-based clinical practice guidelines from the Society of Interventional Radiology
and the American Heart Association, respectively, provided evidence appraisals and noted a
benefit in venous stenting for DVT.[® 59 However, the majority of the references listed were
related to May-Thurner syndrome which is caused by extrinsic compression for which stenting
is considered medically necessary. Both guidelines graded the available evidence as very
limited.

The American Society of Hematology

The American Society of Hematology published a 2020 guideline for the treatment of deep
vein thrombosis and pulmonary embolism which does not discuss venous angioplasty or
venous stenting.[60

Society of Vascular Surgery / American Venous Forum

In the 2014 joint guidelines published by Society of Vascular Surgery and American Venous
Forum on the management of proximal chronic total venous occlusion/severe stenosis.®! The
guideline states the following:

In a patient with inferior vena cava or iliac vein chronic total occlusion or severe
stenosis, with or without lower extremity deep venous reflux disease, that is associated
with skin changes at risk for venous leg ulcer (C4b), healed venous leg ulcer (C5), or
active venous leg ulcer (C6), we recommend venous angioplasty and stent
recanalization in addition to standard compression therapy to aid in venous ulcer
healing and to prevent recurrence.

This was a grade 1 recommendation (strong) but the evidence was considered low/very low
quality which was primarily focused on May-Thurner syndrome.

American College of Radiology (ACR)

ACR Appropriateness Criteria® for radiologic management of lower extremity venous
insufficiency recommendation guidelines was updated in 2023 with no change to criterion
related to this policy.!2

The 2012 ACR Appropriateness Criteria® for radiologic management of lower extremity
venous insufficiency recommendation did not address angioplasty or stenting for these
indications.[%2 631 However, they suggest that patients with venous insufficiency and associated
venous occlusion or stenosis of the common iliac vein may require venous recanalization with
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angioplasty and stenting as an adjunctive treatment, based on three case reports and one
small retrospective analysis.

CHRONIC ILIOFEMORAL VENOUS OBSTRUCTION
Society of Interventional Radiology

A 2023 position statement on the endovascular placement of metallic stents for the
management of chronic iliofemoral venous obstruction by the Society of Interventional
Radiology (SIR) concluded that “the use of endovascular stent placement for chronic
iliofemoral venous obstruction to be likely to help selected patients, but the risks and benefits
have not been fully quantified in well-designed randomized studies.”®4 They recommended the
urgent completion of such studies.

CHRONIC CEREBROSPINAL VENOUS INSUFFICIENCY IN MULTIPLE SCLEROSIS (MS)
Society of Interventional Radiology

In 2010 the SIR published a position statement on the association of CCSVI with MS and the
efficacy of endovascular treatments.[® Their recommendations included the following
statements:

e At present, SIR considers the published literature to be inconclusive on whether CCSVI
is a clinically important factor in the development and/or progression of MS, and on
whether balloon angioplasty and/or stent placement are clinically effective in patients
with MS.

¢ SIR strongly supports the urgent performance of high-quality clinical research to
determine the safety and efficacy of interventional MS therapies, and is actively working
to promote and expedite the completion.

SUMMARY

There is enough research to show that percutaneous venous angioplasty, with or without
stenting, can improve health outcomes for people with certain types of venous stenosis.
Therefore, this angioplasty may be considered medically necessary for individuals that meet
the policy criteria.

There is not enough research to show that percutaneous venous angioplasty, with or without
stenting, can improve health outcomes for individuals that do not meet the policy criteria,
including those with deep vein thrombosis that is not related to upper extremity venous
compression requiring rib resection or iliac vein compression syndrome, or those with
chronic cerebrospinal venous insufficiency venous sinus obstruction or occlusion in
idiopathic intracranial hypertension. Therefore, this procedure is considered investigational
when policy criteria are not met.

REFERENCES

1. Braunwald. Heart Disease: A Textbook of Cardiovascular Medicine, 6th ed., Copyright
©: W. B. Saunders Company, p. 1498, pp.

SUR109 | 12



10.

11.

12.

13.

14.

15.

16.

Urschel HC, Jr., Patel AN. Paget-Schroetter syndrome therapy: failure of intravenous
stents. Ann Thorac Surg. 2003;75(6):1693-6; discussion 96. PMID: 12822601
AbuRahma AF, Perkins SE, Wulu JT, et al. lliofemoral deep vein thrombosis:
conventional therapy versus lysis and percutaneous transluminal angioplasty and
stenting. Ann Surg. 2001;233(6):752-60. PMID: 11371733

Cho YP, Ahn JH, Choi SJ, et al. Endovascular management of iliofemoral deep venous
thrombosis due to iliac vein compression syndrome in patients with protein C and/or S
deficiency. J Korean Med Sci. 2004;19(5):729-34. PMID: 15483352

Jeon YS, Yoon YH, Cho JY, et al. Catheter-directed thrombolysis with conventional
aspiration thrombectomy for lower extremity deep vein thrombosis. Yonsei Med J.
2010;51(2):197-201. PMID: 20191009

Kim BJ, Chung HH, Lee SH, et al. Single-session endovascular treatment for
symptomatic lower extremity deep vein thrombosis: a feasibility study. Acta Radiol.
2010;51(3):248-55. PMID: 20201636

Kurklinsky AK, Bjarnason H, Friese JL, et al. Outcomes of venoplasty with stent
placement for chronic thrombosis of the iliac and femoral veins: single-center
experience. Journal of vascular and interventional radiology : JVIR. 2012;23(8):1009-15.
PMID: 22698971

Engelberger RP, Fahrni J, Willenberg T, et al. Fixed low-dose ultrasound-assisted
catheter-directed thrombolysis followed by routine stenting of residual stenosis for acute
ilio-femoral deep-vein thrombosis. Thromb Haemost. 2014;111:1153-60. PMID:
24477468

Karageorgiou J, Fowler K, Vedantham S, et al. Endovascular intervention for deep
venous thrombosis in patients with inferior vena cava filters. Vascular medicine
(London, England). 2016;21(5):459-66. PMID: 27178760

Kalyvas A, Neromyliotis E, Koutsarnakis C, et al. A systematic review of surgical
treatments of idiopathic intracranial hypertension (IIH). Neurosurg Rev. 2021;44(2):773-
92. PMID: 32335853

Piper RJ, Kalyvas AV, Young AM, et al. Interventions for idiopathic intracranial
hypertension. The Cochrane database of systematic reviews. 2015(8):CD003434.
PMID: 26250102

Lai LT, Danesh-Meyer HV, Kaye AH. Visual outcomes and headache following
interventions for idiopathic intracranial hypertension. Journal of clinical neuroscience :
official journal of the Neurosurgical Society of Australasia. 2014;21(10):1670-78. PMID:
24974193

Kumpe DA, Bennett JL, Seinfeld J, et al. Dural sinus stent placement for idiopathic
intracranial hypertension. Journal of neurosurgery. 2012;116(3):538-48. PMID:
22149379

Fields JD, Javedani PP, Falardeau J, et al. Dural venous sinus angioplasty and stenting
for the treatment of idiopathic intracranial hypertension. Journal of neurointerventional
surgery. 2013;5(1):62-8. PMID: 22146571

Bussiere M, Falero R, Nicolle D, et al. Unilateral transverse sinus stenting of patients
with idiopathic intracranial hypertension. AJNR American journal of neuroradiology.
2010;31(4):645-50. PMID: 19942702

Radvany MG, Solomon D, Nijjar S, et al. Visual and neurological outcomes following
endovascular stenting for pseudotumor cerebri associated with transverse sinus
stenosis. Journal of neuro-ophthalmology : the official journal of the North American
Neuro-Ophthalmology Society. 2013;33(2):117-22. PMID: 23502837

SUR109 | 13



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Ahmed RM, Wilkinson M, Parker GD, et al. Transverse sinus stenting for idiopathic
intracranial hypertension: a review of 52 patients and of model predictions. AJNR
American journal of neuroradiology. 2011;32(8):1408-14. PMID: 21799038

Boddu SR, Gobin YP, Dinkin M, et al. Impaired drainage of vein of Labbe following
venous sinus stenting for idiopathic intracranial hypertension. Journal of
neurointerventional surgery. 2019;11(3):300-06. PMID: 30219791

Ferreira AM, Oliveira-Pinto J, Duarte-Gamas L, et al. Mid-term patency of iliac venous
stenting for post-thrombotic syndrome. Int Angiol. 2021;40(3):196-205. PMID: 33739078
Guillen K, Falvo N, Nakai M, et al. Endovascular stenting for chronic femoro-iliac
venous obstructive disease: Clinical efficacy and short-term outcomes. Diagnostic and
interventional imaging. 2020;101(1):15-23. PMID: 31036535

Razavi MK, Black S, Gagne P, et al. Pivotal Study of Endovenous Stent Placement for
Symptomatic lliofemoral Venous Obstruction. Circulation Cardiovascular interventions.
2019;12(12):e008268. PMID: 31833414

van Zuuren EJ, Fedorowicz Z, Pucci E, et al. Percutaneous transluminal angioplasty for
treatment of chronic cerebrospinal venous insufficiency in people with multiple sclerosis:
a summary of a Cochrane systematic review. Journal of neurology, neurosurgery, and
psychiatry. 2014;85(4):405-10. PMID: 23781006

Awad AM, Marder E, Milo R, et al. Multiple sclerosis and chronic cerebrospinal venous
insufficiency: a critical review. Ther Adv Neurol Disord. 2011;4(4):231-5. PMID:
21765873

Zecca C, Gobbi C. Chronic Cerebrospinal Venous Insufficiency (CCSVI) and Multiple
Sclerosis (MS): A Critical Review. CNS Neurol Disord Drug Targets. 2011. PMID:
21838669

Bagert BA, Marder E, Stuve O. Chronic Cerebrospinal Venous Insufficiency and
Multiple Sclerosis. Arch Neurol. 2011. PMID: 21747006

Laupacis A, Lillie E, Dueck A, et al. Association between chronic cerebrospinal venous
insufficiency and multiple sclerosis: a meta-analysis. CMAJ : Canadian Medical
Association journal = journal de I'Association medicale canadienne.
2011;183(16):E1203-12. PMID: 21969411

Thapar A, Lane T, Nicholas R, et al. Systematic review of sonographic chronic
cerebrospinal venous insufficiency findings in multiple sclerosis. Phlebology / Venous
Forum of the Royal Society of Medicine. 2011;26(8):319-25. PMID: 22021635
Tsivgoulis G, Sergentanis TN, Chan A, et al. Chronic cerebrospinal venous insufficiency
and multiple sclerosis: a comprehensive meta-analysis of case-control studies. Ther
Adv Neurol Disord. 2014;7:114-36. PMID: 24587827

Zwischenberger BA, Beasley MM, Davenport DL, et al. Meta-analysis of the correlation
between chronic cerebrospinal venous insufficiency and multiple sclerosis. Vasc
Endovascular Surg. 2013;47:620-4. PMID: 24005191

Zamboni P, Galeotti R, Menegatti E, et al. Chronic cerebrospinal venous insufficiency in
patients with multiple sclerosis. Journal of neurology, neurosurgery, and psychiatry.
2009;80(4):392-9. PMID: 19060024

Jagannath VA, Pucci E, Asokan GV, et al. Percutaneous transluminal angioplasty for
treatment of chronic cerebrospinal venous insufficiency (CCSVI) in people with multiple
sclerosis. The Cochrane database of systematic reviews. 2019;5:CD009903. PMID:
31150100

Napoli V, Berchiolli R, Carboncini MC, et al. Percutaneous Venous Angioplasty in
Patients with Multiple Sclerosis and Chronic Cerebrospinal Venous Insufficiency: A

SUR109 | 14



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Randomized Wait List Control Study. Annals of vascular surgery. 2019. PMID:
31445091

Traboulsee AL, Machan L, Girard JM, et al. Safety and efficacy of venoplasty in MS: A
randomized, double-blind, sham-controlled phase Il trial. Neurology.
2018;91(18):e1660-e68. PMID: 30266886

Zamboni P, Tesio L, Galimberti S, et al. Efficacy and Safety of Extracranial Vein
Angioplasty in Multiple Sclerosis: A Randomized Clinical Trial. JAMA neurology.
2018;75(1):35-43. PMID: 29150995

Siddiqui AH, Zivadinov R, Benedict RH, et al. Prospective randomized trial of venous
angioplasty in MS (PREMiSe). Neurology. 2014;83(5):441-9. PMID: 24975855
Zivadinov R, Marr K, Cutter G, et al. Prevalence, sensitivity, and specificity of chronic
cerebrospinal venous insufficiency in MS. Neurology. 2011;77(2):138-44. PMID:
21490322

Floris R, Centonze D, Fabiano S, et al. Prevalence study of chronic cerebrospinal
venous insufficiency in patients with multiple sclerosis: preliminary data. La Radiologia
medica. 2012;117(5):855-64. PMID: 22228125

Centonze D, Floris R, Stefanini M, et al. Proposed chronic cerebrospinal venous
insufficiency criteria do not predict multiple sclerosis risk or severity. Ann Neurol.
2011;70(1):51-8. PMID: 21786298

Weinstock-Guttman B, Ramanathan M, Marr K, et al. Clinical correlates of chronic
cerebrospinal venous insufficiency in multiple sclerosis. BMC neurology. 2012;12:26.
PMID: 22587224

Auriel E, Karni A, Bornstein NM, et al. Extra-cranial venous flow in patients with multiple
sclerosis. J Neurol Sci. 2011;309(1-2):102-4. PMID: 21820131

Baracchini C, Perini P, Calabrese M, et al. No evidence of chronic cerebrospinal venous
insufficiency at multiple sclerosis onset. Ann Neurol. 2011;69(1):90-9. PMID: 21280079
Baracchini C, Perini P, Causin F, et al. Progressive multiple sclerosis is not associated
with chronic cerebrospinal venous insufficiency. Neurology. 2011;77(9):844-50. PMID:
21849656

Doepp F, Paul F, Valdueza JM, et al. No cerebrocervical venous congestion in patients
with multiple sclerosis. Ann Neurol. 2010;68(2):173-83. PMID: 20695010

Mayer CA, Pfeilschifter W, Lorenz MW, et al. The perfect crime? CCSVI not leaving a
trace in MS. Journal of neurology, neurosurgery, and psychiatry. 2011;82(4):436-40.
PMID: 21296899

Barreto AD, Brod SA, Bui TT, et al. Chronic cerebrospinal venous insufficiency: Case-
control neurosonography results. Ann Neurol. 2013;73(6):721-8. PMID: 23418024
Zivadinov R, Cutter G, Marr K, et al. No association between conventional brain MR
imaging and chronic cerebrospinal venous insufficiency in multiple sclerosis. AJNR
American journal of neuroradiology. 2012;33(10):1913-7. PMID: 22576891

Kostecki J, Zaniewski M, Ziaja K, et al. An endovascular treatment of Chronic Cerebro-
Spinal Venous Insufficiency in Multiple Sclerosis patients - 6 month follow-up results.
Neuro Endocrinol Lett. 2011;32(4). PMID: 21876515

Zamboni P, Galeotti R, Menegatti E, et al. A prospective open-label study of
endovascular treatment of chronic cerebrospinal venous insufficiency. J Vasc Surg.
2009;50(6):1348-58 e1-3. PMID: 19958985

Petrov I, Grozdinski L, Kaninski G, et al. Safety profile of endovascular treatment for
chronic cerebrospinal venous insufficiency in patients with multiple sclerosis. J
Endovasc Ther. 2011;18(3):314-23. PMID: 21679067

SUR109 | 15



50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

Ludyga T, Kazibudzki M, Simka M, et al. Endovascular treatment for chronic
cerebrospinal venous insufficiency: is the procedure safe? Phlebology / Venous Forum
of the Royal Society of Medicine. 2010;25(6):286-95. PMID: 21107001

Zamboni P, Galeotti R, Weinstock-Guttman B, et al. Venous angioplasty in patients with
multiple sclerosis: results of a pilot study. European journal of vascular and
endovascular surgery : the official journal of the European Society for Vascular Surgery.
2012;43(1):116-22. PMID: 21839654

Hubbard D, Ponec D, Gooding J, et al. Clinical improvement after extracranial
venoplasty in multiple sclerosis. Journal of vascular and interventional radiology : JVIR.
2012;23(10):1302-8. PMID: 22951366

Ulivelli M, Monti L, Ballerini M, et al. Prospective study of clinical, neurophysiological
and urodynamic findings in multiple sclerosis patients undergoing percutaneous
transluminal venous angioplasty. Clinical neurophysiology : official journal of the
International Federation of Clinical Neurophysiology. 2019;130(1):138-44. PMID:
30537671

Burton JM, Alikhani K, Goyal M, et al. Complications in MS Patients after CCSVI
Procedures Abroad (Calgary, AB). Can J Neurol Sci. 2011;38(5):741-6. PMID:
21856578

Mandato KD, Hegener PF, Siskin GP, et al. Safety of endovascular treatment of chronic
cerebrospinal venous insufficiency: a report of 240 patients with multiple sclerosis.
Journal of vascular and interventional radiology : JVIR. 2012;23(1):55-9. PMID:
22088659

FDA News Release: FDA issues alert on potential dangers of unproven treatment for
multiple sclerosis. [cited 1/5/2026]. 'Available from:" https://vascularnews.com/fda-
issues-alert-on-potential-dangers-of-unproven-treatment-for-multiple-sclerosis/.

Kyaw L, Lai NM, lyer SG, et al. Percutaneous transhepatic interventional therapy of
portal vein stenosis in paediatric liver transplantation: A systematic review of efficacy
and safety. Pediatr Transplant. 2022;26(2):e14187. PMID: 34724594

Vedantham S, Millward SF, Cardella JF, et al. Society of Interventional Radiology
position statement: treatment of acute iliofemoral deep vein thrombosis with use of
adjunctive catheter-directed intrathrombus thrombolysis. Journal of vascular and
interventional radiology : JVIR. 2009;20(7 Suppl):S332-5. PMID: 19560020

Jaff MR, McMurtry MS, Archer SL, et al. Management of massive and submassive
pulmonary embolism, iliofemoral deep vein thrombosis, and chronic thromboembolic
pulmonary hypertension: a scientific statement from the American Heart Association.
Circulation. 2011;123(16):1788-830. PMID: 21422387

Ortel TL, Neumann I, Ageno W, et al. American Society of Hematology 2020 guidelines
for management of venous thromboembolism: treatment of deep vein thrombosis and
pulmonary embolism. Blood Adv. 2020;4:4693-738. PMID: 33007077

O'Donnell TF, Jr., Passman MA, Marston WA, et al. Management of venous leg ulcers:
clinical practice guidelines of the Society for Vascular Surgery (R) and the American
Venous Forum. J Vasc Surg. 2014;60(2 Suppl):3S-59S. PMID: 24974070

American College of Radiology Appropriateness Criteria® for radiologic management of
lower extremity venous insufficiency- Update. [cited 12/27/2024]. 'Available from:'
https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria.

American College of Radiology Appropriateness Criteria® for radiologic management of
lower extremity venous insufficiency. [cited 12/27/2024]. 'Available from:'
https://acsearch.acr.org/docs/69507/Narrative/.

SUR109 | 16


https://vascularnews.com/fda-issues-alert-on-potential-dangers-of-unproven-treatment-for-multiple-sclerosis/
https://vascularnews.com/fda-issues-alert-on-potential-dangers-of-unproven-treatment-for-multiple-sclerosis/
https://www.acr.org/Clinical-Resources/ACR-Appropriateness-Criteria
https://acsearch.acr.org/docs/69507/Narrative/

64. Vedantham S, Weinberg I, Desai KR, et al. Society of Interventional Radiology Position
Statement on the Management of Chronic Iliofemoral Venous Obstruction with
Endovascular Placement of Metallic Stents. Journal of vascular and interventional
radiology : JVIR. 2023;34(10):1643-57.e6. PMID: 37330211

65. Vedantham S, Benenati JF, Kundu S, et al. Interventional endovascular management of
chronic cerebrospinal venous insufficiency in patients with multiple sclerosis: a position
statement by the Society of Interventional Radiology, endorsed by the Canadian
Interventional Radiology Association. Journal of vascular and interventional radiology :
JVIR. 2010;21(9):1335-7. PMID: 20800776

CODES

Codes Number Description

CPT 36481 Percutaneous portal vein catheterization by any method

37238 Transcatheter placement of an intravascular stent(s), open or percutaneous,
including radiological supervision and interpretation and including angioplasty
within the same vessel, when performed; initial vein

37239 ; each additional vein (List separately in addition to code for primary

procedure)

37248 Transluminal balloon angioplasty (except dialysis circuit), open or
percutaneous, including all imaging and radiological supervision and
interpretation necessary to perform the angioplasty within the same vein; initial
vein

37249 ;each additional vein (List separately in addition to code for primary

procedure)
HCPCS (2623 Catheter, transluminal angioplasty, drug-coated, non-laser
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