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NEUROMUSCULAR ELECTRICAL STIMULATION 
 

 
Coverage for services, procedures, medical devices and drugs are dependent upon benefit 
eligibility as outlined in the member's specific benefit plan. This Medical Coverage Guideline must 
be read in its entirety to determine coverage eligibility, if any. 
 
The section identified as “Description” defines or describes a service, procedure, medical device 
or drug and is in no way intended as a statement of medical necessity and/or coverage. 
 
The section identified as “Criteria” defines criteria to determine whether a service, procedure, 
medical device or drug is considered medically necessary or experimental or investigational. 
 
State or federal mandates, e.g., FEP program, may dictate that any drug, device or biological 
product approved by the U.S. Food and Drug Administration (FDA) may not be considered 
experimental or investigational and thus the drug, device or biological product may be assessed 
only on the basis of medical necessity. 
 
Medical Coverage Guidelines are subject to change as new information becomes available. 
 
For purposes of this Medical Coverage Guideline, the terms "experimental" and "investigational" 
are considered to be interchangeable. 
 
BLUE CROSS®, BLUE SHIELD® and the Cross and Shield Symbols are registered service marks 
of the Blue Cross and Blue Shield Association, an association of independent Blue Cross and 
Blue Shield Plans. All other trademarks and service marks contained in this guideline are the 
property of their respective owners, which are not affiliated with BCBSAZ. 
 

 
Description: 
 
Neuromuscular Electrical Stimulation (NMES): 
NMES is a form of electrical stimulation that attempts to strengthen muscles weakened by disuse or relax 
muscle spasms secondary to central nervous system injuries or cerebral palsy. NMES is used at night 
during sleep to increase blood flow to the muscles in which fibers are atrophied. NMES can also be used 
in the outpatient setting as an adjunct therapy to treat muscle atrophy. 
 
NMES has been investigated for the treatment of dysphagia (e.g., VitalStim™), in conjunction with 
speech pathology services. Calibrated current is delivered by electrodes to motor nerves in the throat to 
re-educate muscles and improve swallowing function. 
 
Combination NMES/TENS Unit: 
A single device which provides both neuromuscular electrical stimulation to strengthen muscles and transcutaneous 

electrical nerve stimulation (TENS) to manage pain. Devices include, but are not limited to, AvivaStim XP
™

 and 
InTENSity™ Twin Stim® III. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Description: (cont.) 
 
Functional Neuromuscular Electrical Stimulation: 
Functional NMES is a treatment procedure that uses electrical impulses to activate paralyzed or weak 
muscles. Electrodes are placed transcutaneously or percutaneously and deliver stimulation by way of a 
control unit. 
 
Functional NMES has been investigated as a means to enable individuals with spinal cord injuries to 
stand or walk independently or to maintain healthy muscle tone and strength. It has also been 
investigated for neuromuscular re-education, for foot drop, to prevent or retard disuse atrophy, to 
decrease muscle spasms, to maintain or increase range of motion and to increase blood circulation. 
 
Devices include: 
 
▪ NESS H200® Hand Rehabilitation System 

A noninvasive, custom-fit orthosis that attaches to the forearm and wrist and connects to a control 
unit. Electrodes inside the orthosis deliver stimulation to help move the hand. 

 
▪ NESS L300® Foot Drop System 

A noninvasive leg cuff with electrodes that is worn below the knee. A gait sensor attaches to the shoe 
and lets the leg cuff know if the individual’s heel is on the ground or in the air. A handheld remote 
control allows for stimulation adjustment. 

 
▪ NESS L300® Plus System 

A noninvasive system that builds on the L300 Foot Drop System by adding a thigh cuff to give the 
individual greater control over bending and straightening their knee. 

 
▪ Parastep® Ambulation System 

Uses percutaneous stimulation to deliver electrical pulses to trigger action potentials at selected 
nerves at the quadriceps, common peroneal nerve, paraspinals and gluteals. Individual uses a walker 
or elbow-support crutches, wears the control unit in a belt and activates stepping through use of a 
finger-controlled switch. 

 
▪ Reciprocating Gait Orthosis (RGO) With Electrical Stimulation 

Uses a hip-knee-ankle-foot device linked together with a cable at the hip joint. 
 
▪ WalkAide® 

A noninvasive, self-contained unit worn below the knee. Uses sensor technology to analyze the 
movement of the leg and foot and stimulates the common peroneal nerve as it passes near the head 
of the fibula below the knee. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Description: (cont.) 
 
▪ Functional NMES Exercise Bicycle 

Uses computerized Functional Electrical Stimulation (FES) to enable an individual with a spinal cord 
injury to actively pedal a stationary bicycle for exercise and conditioning. Functional NMES exercise 
equipment systems include, but are not limited to: 

 

- ERGYS®, ERGYS 2®, ERGYS 3®, REGYS® Rehabilitation Systems from Therapeutic Alliances, 
Inc. 

- RT300-S, RT300-SP FES Motorized Cycle Ergometers from Restorative Therapies, Inc. 
 
Therapeutic Neuromuscular Electrical Stimulation: 
Therapeutic NMES uses electrical pulses by way of skin contact adhesive electrodes housed in a 
garment. It uses continuous current pulses to stimulate the nerves in the quadriceps area of the body. 
The pulses are intended to cause muscular contraction through the application of electrical stimulation to 
the peripheral nervous system. 
 
Therapeutic NMES has been investigated as a post-surgical means of re-educating and strengthening the 
quadriceps muscle, improving knee stability, treating quadriceps atrophy and assisting with pain 
management. It has been investigated for use in helping avoid or delay surgery as well. 
 
Devices include: 
 
▪ NeuroTech® Kneehab™ 

A battery operated, portable neuromuscular electrical stimulator two-piece garment that is wrapped 
around the individual’s quadriceps above the knee. It is a one-program unit. 

 
▪ Kneehab XP Conductive Garment 

A portable, two-channel transcutaneous electrical muscle stimulator garment that uses multipath®, a 
technology that enables the garment to deliver quadriceps contractions. The garment is fastened 
around the thigh and above the kneecap. 

 
▪ Kneehab XP Controller 

Designed to work in conjunction with the Kneehab XP Conductive Garment to deliver highly focused 
quadriceps contractions, the Kneehab XP Controller (Type 411) is a portable, two-channel 
transcutaneous electrical muscle stimulator incorporating multipath. 

 
▪ Kneehab XP® 

Uses multipath for quadriceps strengthening and improved knee stability and transcutaneous 
electrical neuromuscular stimulation (TENS) for pain management. Works by re-educating and 
strengthening the quadriceps muscle through cycles of contraction and relaxation. This device also 
uses a garment wrapped around the thigh. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Criteria: 
 
Neuromuscular Electrical Stimulation: 
 
Requests for NMES/TENS combination units must meet both the criteria for NMES and the criteria 
for TENS. For TENS, see BCBSAZ Medical Coverage Guideline, “Transcutaneous Electrical Nerve 
Stimulation (TENS)”. 
 
 Neuromuscular electrical stimulation is considered medically necessary for ANY of the following: 
 

1. Prevent or retard disuse atrophy after > 4 weeks immobility (e.g., bed rest, casting of a body part) 
when nerve supply to the muscle is intact, including brain, spinal cord and peripheral nerves 

2. Muscle atrophy contracture due to scarring of soft tissue as in burn lesions and hip replacement 
surgery 

3. Relax muscle spasms that are secondary to central nervous system injuries or cerebral palsy 
 
 Neuromuscular electrical stimulation for treatment of the following conditions is considered 

experimental or investigational based upon: 
 

1. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes, 
and 

2. Insufficient evidence to support improvement of the net health outcome, and 
3. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives, and 
4. Insufficient evidence to support improvement outside the investigational setting. 

 
These conditions include, but are not limited to: 

 
▪ Dysphagia 
▪ Scoliosis 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Criteria: (cont.) 
 
Functional Neuromuscular Electrical Stimulation: 
 
 Functional neuromuscular electrical stimulation for the following indications is considered 

experimental or investigational based upon: 
 

1. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes, 
and 

2. Insufficient evidence to support improvement of the net health outcome, and 
3. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives. 
 

These indications include, but are not limited to: 
 

 A technique to provide ambulation  

 Treatment of upper limb paralysis  

 Activation of muscle groups in the forearm to produce functional movement patterns in the hand 

 Foot drop 
 
 Functional neuromuscular electrical stimulation as a technique for exercise and/or conditioning is 

considered exercise equipment and, therefore, a benefit plan exclusion and not eligible for 
coverage. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Criteria: (cont.) 
 
Therapeutic Neuromuscular Electrical Stimulation: 
 
 Therapeutic neuromuscular electrical stimulation for all indications, before or after surgery, is 

considered experimental or investigational based upon: 
 

1. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes, 
and 

2. Insufficient evidence to support improvement of the net health outcome, and 
3. Insufficient evidence to support improvement of the net health outcome as much as, or more 

than, established alternatives. 
 

These indications include, but are not limited to: 
 

 Adjunctive treatment in the management of acute, post-surgical or post-traumatic pain 

 Adjunctive therapy in reducing the level of pain and symptoms associated with osteoarthritis of 
the knee 

 For early post-surgical quadriceps strengthening and improved post-surgical knee stability 
secondary to quadriceps strengthening 

 For increasing local blood circulation 

 For symptomatic relief and management of chronic, intractable pain 

 For management of intractable pain and relief of pain associated with arthritis 

 To re-educate the quadriceps muscle 

 To maintain or increase range of motion of the knee joint 

 To prevent or retard disuse atrophy in the quadriceps 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Resources: 
 
1. 8.03.01 BCBS Association Medical Policy Reference Manual. Functional Neuromuscular 

Stimulation.  Re-issue date 02/13/2014, issue date 03/31/1996. 
 
2. Arnold PB, McVey PP, Farrell WJ, Deurloo TM, Grasso AR. Functional electric stimulation: its 

efficacy and safety in improving pulmonary function and musculoskeletal fitness. Arch Phys Med 
Rehabil. Jul 1992;73(7):665-668. 

 
3. Belanger M, Stein RB, Wheeler GD, Gordon T, Leduc B. Electrical stimulation: can it increase 

muscle strength and reverse osteopenia in spinal cord injured individuals? Arch Phys Med 
Rehabil. Aug 2000;81(8):1090-1098. 

 
4. Beom J, Kim SJ, Han TR. Electrical Stimulation of the Suprahyoid Muscles in Brain-injured 

Patients with Dysphagia: A Pilot Study. Ann Rehabil Med. Jun 2011;35(3):322-327. 
 
5. Bhambhani Y, Tuchak C, Burnham R, Jeon J, Maikala R. Quadriceps muscle deoxygenation 

during functional electrical stimulation in adults with spinal cord injury. Spinal Cord. Oct 
2000;38(10):630-638. 

 
6. Bioness Inc. Accessed 11/13/2008. 
 
7. Bulow M, Speyer R, Baijens L, Woisard V, Ekberg O. Neuromuscular electrical stimulation 

(NMES) in stroke patients with oral and pharyngeal dysfunction. Dysphagia. 2008 Sep 
2008;23(3):302-309. 

 
8. Burridge JH, Taylor PN, Hagan SA, Wood DE, Swain ID. The effects of common peroneal 

stimulation on the effort and speed of walking: a randomized controlled trial with chronic 
hemiplegic patients. Clin Rehabil. Aug 1997;11(3):201-210. 

 
9. Carnaby-Mann GD, Crary MA. Examining the evidence on neuromuscular electrical stimulation 

for swallowing: a meta-analysis. Arch Otolaryngol Head Neck Surg. 2007 Jun 2007;133(6):564-
571. 

 
10. Carnaby-Mann GD, Crary MA. Adjunctive neuromuscular electrical stimulation for treatment-

refractory dysphagia. Ann Otol Rhinol Laryngol. 2008 Apr 2008;117(4):279-287. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Resources: (cont.) 
 
11. Crary MA, Carnaby-Mann GD, Faunce A. Electrical stimulation therapy for Dysphagia: descriptive 

results of two surveys. Dysphagia. 2007 Jul 2007;22(3):165-173. 
 
12. Geeganage C, Beavan J, Ellender S, Bath PM. Interventions for dysphagia and nutritional 

support in acute and subacute stroke. Cochrane Database Syst Rev. 2012;10:CD000323. 
 
13. Gerrits HL, de Haan A, Sargeant AJ, van Langen H, Hopman MT. Peripheral vascular changes 

after electrically stimulated cycle training in people with spinal cord injury. Arch Phys Med 
Rehabil. Jun 2001;82(6):832-839. 

 
14. Gritsenko V, Prochazka A. A functional electric stimulation-assisted exercise therapy system for 

hemiplegic hand function. Arch Phys Med Rehabil. 2004 Jun 2004;85(6):881-885. 
 
15. Hausdorff JM, Ring H. Effects of a new radio frequency-controlled neuroprosthesis on gait 

symmetry and  rhythmicity in patients with chronic hemiparesis. Am J Phys Med Rehabil. 2008 
Jan 2008;87(1):4-13. 

 
16. Holcomb W, Rubley MD, Girouard TJ. Effect of the simultaneous application of NMES and HVPC 

on knee extension torque. J Sport Rehabil. 2007 Nov 2007;16(4):307-318. 
 
17. Holmes SR, Gudridge TA, Gaudiani JL, Mehler PS. Dysphagia in severe anorexia nervosa and 

potential therapeutic intervention: a case series. Ann Otol Rhinol Laryngol. Jul 2012;121(7):449-
456. 

 
18. Huckabee ML, Doeltgen S. Emerging modalities in dysphagia rehabilitation: neuromuscular 

electrical stimulation. N Z Med J. 2007 2007;120(1263):U2744. 
 
19. Innovative Neurotronics. Accessed 11/12/2008. 
 
20. Kiger M, Brown CS, Watkins L. Dysphagia management: an analysis of patient outcomes using 

VitalStim therapy compared to traditional swallow therapy. Dysphagia. 2006 Oct 2006;21(4):243-
253. 

 
21. Kushner DS, Peters K, Eroglu ST, Perless-Carroll M, Johnson-Greene D. Neuromuscular 

Electrical Stimulation Efficacy in Acute Stroke Feeding Tube-Dependent Dysphagia During 
Inpatient Rehabilitation. Am J Phys Med Rehabil. Mar 8 2013. 

 
22. Lee SY, Yang HE, Yang HS, Lee SH, Jeung HW, Park YO. Neuromuscular Electrical Stimulation 

Therapy for Dysphagia Caused by Wilson's Disease. Ann Rehabil Med. Jun 2012;36(3):409-413. 
 
23. Long YB, Wu XP. A randomized controlled trail of combination therapy of neuromuscular 

electrical stimulation and balloon dilatation in the treatment of radiation-induced dysphagia in 
nasopharyngeal carcinoma patients. Disabil Rehabil. Mar 2013;35(6):450-454. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Resources: (cont.) 
 
24. Mohr T, Podenphant J, Biering-Sorensen F, Galbo H, Thamsborg G, Kjaer M. Increased bone 

mineral density after prolonged electrically induced cycle training of paralyzed limbs in spinal cord 
injured man. Calcif Tissue Int. Jul 1997;61(1):22-25. 

 
25. Neurotech. Muscle Rehabilitation Kneehab XP®. Accessed 03/20/2012. 
 
26. Neurotech. Kneehab XP® Advanced Therapy for Quadriceps Strengthening and Pain 

Management. Accessed 03/20/2012. 
 
27. O'Keeffe DT, Lyons GM. A versatile drop foot stimulator for research applications. Med Eng Phys. 

2002 Apr 2002;24(3):237-242. 
 
28. Power ML, Fraser CH, Hobson A, et al. Evaluating oral stimulation as a treatment for dysphagia 

after stroke. Dysphagia. 2006 Jan 2006;21(1):49-55. 
 
29. Ragnarsson KT. Physiologic effects of functional electrical stimulation-induced exercises in spinal 

cord-injured individuals. Clin Orthop Relat Res. Aug 1988(233):53-63. 
 
30. Shaw GY, Sechtem PR, Searl J, Keller K, Rawi TA, Dowdy E. Transcutaneous neuromuscular 

electrical stimulation (VitalStim) curative therapy for severe dysphagia: myth or reality? Ann Otol 
Rhinol Laryngol. 2007 Jan 2007;116(1):36-44. 

 
31. Sheffler LR, Chae J. Neuromuscular electrical stimulation in neurorehabilitation. Muscle Nerve. 

May 2007;35(5):562-590. 
 
32. Sheffler LR, Hennessey MT, Naples GG, Chae J. Peroneal nerve stimulation versus an ankle foot 

orthosis for correction of footdrop in stroke: impact on functional ambulation. Neurorehabil Neural 
Repair. 2006 Sep 2006;20(3):355-360. 

 
33. Suiter DM, Leder SB, Ruark JL. Effects of neuromuscular electrical stimulation on submental 

muscle activity. Dysphagia. 2006 Jan 2006;21(1):56-60. 
 
34. Sun SF, Hsu CW, Lin HS, et al. Combined neuromuscular electrical stimulation (NMES) with 

fiberoptic endoscopic evaluation of swallowing (FEES) and traditional swallowing rehabilitation in 
the treatment of stroke-related dysphagia. Dysphagia. Dec 2013;28(4):557-566. 

 
35. Tan C, Liu Y, Li W, Liu J, Chen L. Transcutaneous neuromuscular electrical stimulation can 

improve swallowing function in patients with dysphagia caused by non-stroke diseases: a meta-
analysis. J Oral Rehabil. Jun 2013;40(6):472-480. 

 
36. TEC Clearinghouse News. Therapeutic Neuromuscular Electrical Stimulation (NMES). 

03/02/2012. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Resources: (cont.) 
 
37. VitalStim Therapy System Web Site. Accessed 2006. 
 
38. Voigt M, Sinkjaer T. Kinematic and kinetic analysis of the walking pattern in hemiplegic patients 

with foot-drop using a peroneal nerve stimulator. Clin Biomech (Bristol, Avon). 2000 Jun 
2000;15(5):340-351. 

 
39. Weber DJ, Stein RB, Chan KM, et al. BIONic WalkAide for correcting foot drop. IEEE Trans 

Neural Syst Rehabil Eng. 2005 Jun 2005;13(2):242-246. 
 
FDA 510K Summary for NESS H200 (previously referred to as Handmaster): 
 

- FDA-approved indication: Maintenance or increase of range of motion, reduction of muscle 
spasm, prevention or retardation of disuse atrophy, muscle re-
education, and increase local blood circulation in patients suffering 
from upper limb paralysis due to C5 spinal cord injury. It is also 
indented to provide hand active range of motion and hand function. 

 
FDA 510K Summary for NESS L300: 
 

- FDA-approved indication: To provide ankle dorsiflexion in individuals with drop foot following an 
upper motor neuron injury or disease. During the swing phase of gait, 
the NESS L300 electrically stimulates muscles in the affected leg to 
provide dorsiflexion of the foot, thus it may improve the individual’s 
gait. The NESS L300 may also facilitate muscle re-education, 
prevent/retard disuse atrophy, maintain or increase joint range of 
motion and increase local blood flow. 

 
FDA 510K Summary for NESS L300 Plus: 
 

- FDA-approved indication: To provide ankle dorsiflexion and knee flexion or extension in 
individuals with foot drop and thigh muscle weakness, following an 
upper motor neuron injury or disease. During gait the L300 Plus 
System electrically stimulates muscles in the affected leg to provide 
dorsiflexion of the foot and knee flexion or extension, thus it may 
improve the individuals’ gain. The L300 Plus System may also: 
facilitate muscle re-education, prevent/retard disuse atrophy, maintain 
or increase joint range of motion, increase local blood flow. 
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NEUROMUSCULAR ELECTRICAL STIMULATION (cont.) 
 
Resources: (cont.) 
 
FDA 510K Summary for Neurotech Kneehab Type 410: 
 

- FDA-approved indication: Muscle re-education of the quadriceps, maintaining or increasing range 
of motion of the knee joint, prevention or retardation of disuse atrophy 
in the quadriceps 

 
FDA Premarket Approval Database for Parastep Ambulation System: 
 

- FDA-approved indication: Electrical stimulation for paraplegics. 


