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Intro:
• Osteoarthritis (OA) is most prevalent in individuals 60 years or 

older and approximately 10% of the individuals in this age 
group receive a total knee arthroplasty (Petterson & Snyder-
Mackler 2006). 

• Total Knee Arthroplasty (TKA) is the most common treatment 
for OA. There are about 400,000 TKAs being performed in the 
United States in 2003 alone (Petterson & Snyder-Mackler
2006). 

• Quadricep Muscle Strength is 50-60% lower postoperatively 
despite getting the patients into physical therapy less than 48 
hours after surgery (Levine et al. 2013)

• Neuromuscular Electrical Stimulation (NMES) has been found 
to prevent atrophy of the muscles in patients who are 
recovering from or awaiting TKA surgery (Avramidis, 
Popotonasios & Malizos 2011). 

Methods:
• The databases that were used were CINAHL and PubMed
• The keywords used within the databases were:

• ((((muscle strength) OR muscle stability)) AND 
(((neuromuscular electrical stimulation) OR electric 
stimulation) OR estim)) AND (((knee arthroplasty) 
OR total knee replacement) OR knee replacement).

Author, Year Study Type Sample Size Intervention Results Outcome: Did 

muscle strength 

increase after 

using NMES?
Avramidis et al. 

(2011)

Randomized 

Controlled Trial

70 patients who 

received TKA, 

ages 60 and 75

NMES done twice 

daily for 2 hours, 

starting 2 days 

postoperatively, along 

with physiotherapy 

Increase in American 

Knee Society function 

score at 6 weeks 

(P=.001) and 12 weeks 

(P=0.001) between 

control group and 

experimental group.

Yes

Demircioglu et 

al. (2015)

Randomized 

Controlled Trial

60 patients with 

knee OA, ages 

not specified

Home exercise 

program using NMES 

for 30 minutes 5 days 

a week for 4 to 6 

weeks

TUG scores were 

significantly better in 

NMES group at one 

month follow up 

(P=0.04) but no 

significant difference 

at the 3 month follow 

up (P>0.05)

Yes

Levine et al. 

(2013)

Randomized 

controlled trial

70 patients 

scheduled for 

elective TKA, 

ages older than 

18

Physiotherapy 

exercises given 

preoperatively as well 

as NMES use 14 days 

preoperatively and 60 

days postoperatively

For the knee society 

score, the 95% CI after 

6 months is -3.78 to 

10.93. For the get up 

and go test, the 95% CI 

after 6 months is -

1.068 to 1.848.

Yes

Mizner et al. 

(2004)

Case Series 8 patients, 

average age of 

67

ROM and mobility 

exercises, as well as 10 

NMES elicited 

quadriceps 

contractions added to 

each visit (18 visits).

Average percent 

increase of increase in 

the knee that received 

arthroplasty is 228%

Yes

Petterson et al. 

(2006)

Case Study 1 male patient 

who received 

TKA, aged 62 

years old 

Treatment began 13 ½ 

months after surgery: 

Strength rehabilitation 

along with 10 

contractions each 

treatment session (18 

visits)

Patient’s volitional 

muscle activation 

increased from 0.83 

before treatment to 

0.97 after treatment. 

Left quadricep muscle 

is only 4% weaker than 

right quadricep 

muscle.

Yes

Stevens-Lapsley 

et al. (2012)

Observational 

experimental 

investigation

30 patients who 

received NMES 

after TKA, ages 

50 to 85 

NMES applied twice a 

day at maximum 

tolerable intensity for 

15 contractions 

starting 48 hours after 

surgery and ending 6 

weeks postoperatively

6.5 weeks 

postoperatively found 

a relationship with 

intensity and strength 

(R^2=0.25)

Yes

Stevens-Lapsley 

et al. (2012)

Randomized 

controlled trial

66 patients who 

received TKA, 

ages 50 to 85

Standard 

rehabilitation along 

with NMES applied 

twice a day for 15 

contractions starting 

48 hours 

postoperatively

Preoperatively there 

was no difference in 

muscle strength 

between control and 

NMES group with a 

mean change of 1.66 

in the NMES group and 

1.50 in the control 

group, standard 

deviations were 0.52 

and 0.43 respectively

Yes

Walls et al. 

(2010)

Pilot Study 14 patients 

undergoing TKA 

for knee 

osteoarthritis, 

aged 50 to 75

Standard 

rehabilitation along 

with NMES usage 20 

minutes every other 

day for 2 weeks and 

then usage for 20 

minutes per day for 5 

days a week for 6 

weeks after the initial 

2 weeks

Quadricep muscle 

strength decreased by 

4% in the NMES group 

compared to 12% in 

the control group 

(P>0.05) 12 weeks 

postoperatively.

Yes

Results:
• Eight articles were reviewed and all eight showed a 

positive correlation between muscle strength and the 
use of NMES in people who have received TKAs

• Four randomized controlled trials, one case study, one 
case series, one pilot study, and one observational 
experimental investigation

Discussion:
• Research suggests that NMES prevents atrophy of the 

muscles which increases muscle force, and it shows that 
NMES is equally or more effective than physiotherapy

• Strengths: Four of the eight articles are randomized 
controlled trial, which gives them a high level of 
evidence, and all the articles were published in the past 
15 years, which means the research is recent

• Limitations: Three of the studies had small population 
sizes, there was a small number of articles found on this 
subject

• Future research should focus on whether the intensity 
of the NMES impacts the muscle strength and where 
NMES works best

Table 1: Summary of Included Studies

Figure 1: What a portable NMES machine looks like

Major Findings:

There is a correlation with 
Neuromuscular Electrical 

Stimulation and quadricep 
muscle strength after a total 

knee arthroplasty.


