
Clinical assessment revealed progressive improvement with reduction 

in dimensions and proliferation in all three wounds. Results, illustrated 

in the table below, show progress of the right lower leg ulcer, with  

reduction in dimensions of the left heel and ankle wounds shown in the 

right-hand column 

An 80 year old female presented with a 6.5 month 

history of venous ulceration to the right medial lower 

leg. Since developing the ulcer she had received 

wound care using various advanced dressings in the 

community with nursing assistance. Following a 

comprehensive consultation that including health 

history and lower leg assessment with ankle brachial 

pressure  index (ABPI's) to determine safe level of 

compression (left leg 0.86, right leg 0.91), the leg was 

wrapped with various types of 2 layer compression 

systems.  After a short period of time the 2 layer 

compression bandages  were discontinued  due to 

discomfort. A Velcro-based adjustable compression 

garment was eventually implemented and tolerated 

well at 20-30mmhg. Numerous advanced dressings, 

which included antimicrobials to address signs of 

critical colonization when present, were used in 

addition to the compression garment for a 6 month 

period with minimal progress.  
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The Effect of Neuromuscular Electrical Stimulation (NMES) 
on Venous Leg Ulcers and a Pressure Ulcer 

A review of the literature indicates that 20% of 

venous leg ulcers do not heal despite being treated 

with high compression1. Significant costs are 

associated with the  management of VLU, therefore  

advances in treatment  approaches should be 

considered that may initiate or accelerate a healing 

response,  reducing cost and time to heal. 

 

After 6 months a portable NMES device was added to 

the existing treatment plan every day for a period of 4 

weeks starting at 2 hours a day for the first 3 days and 

progressing to a maximum of 4 hours per day.  
 

METHODS 

RESULTS 

The patient showed minimal improvement with conventional 

compression garments and found them difficult to tolerate. 

Refractory venous leg ulcers, and a heel pressure ulcer were closed 

following 2.5 months of NMES treatment, with a 1 week break in 

therapy. Healing progressed with the usual dressings, and continued  

after the NMES was restarted. This case demonstrates that the 

NMES device may be a valuable addition to the treatment of 

refractory venous leg ulcers to expedite healing and reduce cost. 

Improving venous return is the goal of treatment for venous leg 

ulcers. Compression of the lower leg with stockings and multi-

layered bandages are well established and effective treatments based 

on evidence.   There are however limitations to compression therapy 

including  

• Individuals with diabetes, the elderly or those who have 

connective tissue disease may not be eligible1 

• Cost, compression therapy can be expensive and labour intensive 

• Many patients (approximately 18%) have significant difficulties 

donning compression stockings2 

 

Recently the NMES has been shown to substantively increase 

venous return and microcirculation of the legs3. The device used in 

this particular case study is a small, battery operated electrical 

stimulation device which is applied to stimulate the common 

peroneal nerve within the popliteal fossa, in turn activating the 

venous muscle pump of the lower leg. A study at St Bartholomew’s 

Hospital London with 30 healthy volunteers demonstrated that the 

device increased blood flow velocity up to fourfold, and 

significantly increased venous volume flow (P<0.01) at all 

stimulation levels, measured with ultrasound Doppler3. There was a 

corresponding increase in microcirculatory flow up to 20 fold when 

measured with the laser Doppler.  

 

The small size and portability of the device is beneficial for 

individuals as it allows for continuous treatment throughout the day 

without interruption  to daily activities. 

Treatment with the NMES device 

Wound care management using  advanced dressings and 

Velcro compression garment continued with the addition of 

the NMES device, every day for a period of 4 weeks starting 

at 2 hours a day for the first 3 days, and progressing to a 

maximum of 4 hours per day. The patient was fitted with the 

NMES (generation 1) device on both legs according to 

manufacturer’s instructions. A small amount of stimulation 

was reported down both legs, approximately 3 inches (7.62 

centimetres) below the NMES placement site.  A second 

generation NMES device was applied after 9 weeks of 

treatment while continuing with compression and local 

wound treatment. The patient reported stimulation down 

both legs and into the toes, however  no calf muscle or foot 

movement was observed.  The device  was worn for 2 hours 

each day for 14 days, which was then increased to 4 hours 

per day for approximately one week, with  removal after 

each session. Due to a miscommunication between 

caregivers, the patient was advised to stop wearing the 

NMES, however treatment with the device was restarted one 

week later at 2 hours per day. 
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Skin care 
beneath NMES 
device 

Photo taken Is compression 
worn? Type 

Additional 
Commments (Left 
heel and ankle 
measurements) 

June 2/14 4.8 x 2.0 x 0.3 cm granulation clear Fibular head x2 Gentle soap + H20 Yes Yes (velcro 20-30) Heel-   2.3x1.8x0.1 
Ankle- 1.2x1.2x0.1 

June 13/14 1.4 x 0.3 x 0.1 cm granulation Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same Heel-   2.6x1.6x0.1 
Ankle- 1.5x1.3x0.2  

June 19/14 0 x 0 x 0 cm -- Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same 
 

Heel-   2.2x1.5x0.1 
Ankle- 1.6x1.7x0.6 

July 3/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same 
 

Heel-  1.9x1.2x0.1 
Ankle- 1.4x1.2x0.3 
(NMES restarted) 

July 17/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same 
 

Heel- 1.2x0.6x0.1 
Ankle- 1.1x1.0x0.1 

July 22/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

No Yes same 
 

Heel- 0.7x0.4x0.1 
Ankle- 1.1x0.8x0.1 

Aug 10/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same 
 

Heel- 0x0x0 
Ankle- 0.7x0.4x0.2 

Aug 13/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

No Yes same 
 

Ankle- 1.0x0.9x0.1 

Aug 29/14 -- -- Clear Fibular head x2 
 

Gentle soap + H20 
 

Yes Yes same 
 

Ankle- 0x0x0 
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