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Total knee arthroplasty (TKA) is one of the most commonly conducted surgeries in the 
United States. Typically, TKA is conducted to relieve pain from patients with 
long-standing osteoarthritis. Postoperative knee pain is a common issue after TKA. For 
some patients, postoperative knee pain exceeds the normal 3–6-month phase and 
becomes chronic. Pain is typically managed with the use of medications and physical 
therapy. In this case, we describe the use of peripheral nerve stimulation (PNS) of the 
saphenous and superior lateral genicular nerves for a patient experiencing chronic 
postoperative knee pain utilizing SPRINT PNS technology. 

INTRODUCTION 

Total knee arthroplasty (TKA) is one of the most commonly 
conducted surgeries in the United States. The total preva-
lence of TKA by age 80 in the population was 10% with 
prevalence higher among women than men.1 Over 5 million 
individuals receive a TKA in the United States each year.1 In 
general, the procedure is conducted on patients with severe 
osteoarthritis (OA) that is refractory to conservative treat-
ment. Conservative management of OA typically consists of 
pain control with the use of NSAIDs or acetaminophen and 
physical therapy which can control progression of the con-
dition and prevent the need for surgical intervention.2 In 
many cases, conservative therapy and pharmacological op-
tions are unable to resolve knee pain, and further interven-
tion may become necessary. Some common interventions 
include administration of intra-articular corticosteroid in-
jections. Past research has concluded that corticosteroid in-
jections for the management of knee pain in osteoarthri-
tis is variable and typically only provides pain relief for a 
few weeks.3 In addition, the use of corticosteroid injections 
should be limited to once every three months. Therefore, 
when patients become refractory to conservative treatment, 
a TKA is typically conducted to relieve pain and progression 
of the condition. 

TKA is typically conducted in patients with symptomatic 
osteoarthritis in a minimum of two of the three components 
of the knee.4 In patients with symptomatic osteoarthritis in 
only 1 component of the knee, a partial knee arthroplasty 
(PKA) can be considered. The goal of the procedure is to 
provide pain relief for patients experiencing symptoms 
from osteoarthritis. 

Despite the goal of the procedure to provide pain relief, 
in many cases patients experience postoperative chronic 

knee pain after surgery. Per the International Association 
for the Study of Pain (IASP), chronic pain is defined as pain 
that lasts more than 3 months.5 In general, post-operative 
pain after a TKA subsides after 3-6 months.6 Therefore, pa-
tients experiencing pain for greater than 6 months post-
operatively, can be defined as experiencing chronic pain. 
Though medication management is a typical treatment for 
postoperative pain, various other treatments such a genicu-
lar nerve block and peripheral nerve stimulation for chronic 
knee pain have shown promising results.7,8 

Peripheral nerve stimulation (PNS) is a pain manage-
ment procedure that uses electrical currents to target spe-
cific nerves. Research has shown that PNS is effective in the 
treatment of a variety of chronic pain conditions. Typically, 
PNS consists of an electrode that is implanted next to the 
nerve of choice, which can then be stimulated with the goal 
of providing pain relief. 

In this case, we present the use of PNS targeting the su-
perior lateral genicular nerve and the saphenous nerve for a 
patient with severe postoperative knee pain after TKA. We 
chose to utilize a temporary 60-day PNS system. (SPRINT 
PNS System [SPR Therapeutics, Inc., Cleveland, Ohio]). This 
device is implanted for 60 days and then removed at the end 
of therapy with the goal of achieving longstanding pain re-
lief. 

CASE PRESENTATION 

The patient was a 73-year-old female with a history of 
chronic knee pain after TKR on her left knee 10 months 
prior. The patient noted that her pain was burning and stab-
bing in nature. She reported a pain score of 10/10 intensity 
on numerical rating scale. She tried conservative manage-
ment with physical therapy, acetaminophen, nonsteroidal 
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anti-inflammatories, membrane stabilizers, and opioids. 
Even with opioid therapy the patient averaged a pain score 
of 8/10 intensity and reported significant pain and impaired 
functionality. The patient was offered PNS utilizing the 
SPRINT PNS system and agreed to pursue this therapy. 

The patient was positioned supine, and the left leg was 
prepped and draped in a sterile fashion. Utilizing a 12 MHz 
linear ultrasound transducer, the saphenous nerve was 
identified and marked. The saphenous nerve is a sensory 
branch of the femoral nerve that supplies sensory innerva-
tion over the medial knee as well as infrapatellar branches 
to the knee joint. The PNS lead was placed near the saphe-
nous nerve and secured after satisfactory paresthesia test-
ing. The superior lateral genicular nerve was then targeted 
utilizing fluoroscopy. A lateral fluoroscopic view was ob-
tained, and the introducer needle was advanced into the re-
gion of the superior lateral genicular nerve. The lead was 
repositioned until a satisfactory paresthesia was reported 
over the lateral aspect of the knee. The leads were then se-
cured without complications. 

The patient reported significant pain relief 3 days into 
her trial. She noted improvement in activity and function-
ality as she was now able to do outdoor activities and do 
her normal activities of daily living without having to take 
medications. She stated her pain was improved 80% after 
1 month of therapy. After 2 months of therapy the patient 
presented for her follow up and reported 90% improvement 
in her pain scores. Additionally, she had discontinued all 
pain medications. Her leads were subsequently removed 
without complications. The patient has continued to report 
significant improvement in pain and functionality 2 months 
after lead removal and is still off all pain medications. 

DISCUSSION 

Given the traditional use of opioids and medication man-
agement for treatment of chronic post-operative knee pain, 
there exists a need for research on the use of alternative 
methods for pain relief in patients who undergo TKA. Our 
literature search led to several research studies that used 
PNS for pain relief postoperatively after a TKA. One study 
conducted by Ilfeld et. al observed the use of percutaneous 
peripheral nerve stimulation for the treatment of postoper-

ative pain following total knee arthroplasty.9 In the study, 
seven subjects underwent treatment with ultrasound 
guided PNS postoperatively with stimulation delivered to 
the femoral and sciatic nerves. Results from the study 
showed that in six of the seven subjects, the average daily 
pain scores the first two weeks was rated as <4 and a large 
majority of the subjects discontinued opioid use within the 
first week postoperatively. Given the positive results from 
the study in reducing pain and opioid usage, the use of 
PNS should be strongly considered early in the postopera-
tive course. 

Although not conducted after a TKA, another study by 
Ilfred et. al observed the use of PNS of the femoral nerve 
for postoperative analgesia following anterior cruciate liga-
ment (ACL) reconstruction. In this study, patients were ran-
domized to receive PNS or sham for 5 minutes.10 Overall, 
results showed that the use of PNS was able to provide ad-
equate pain relief and reduced opioid usage in patients un-
dergoing ACL reconstruction. The importance of this study 
is to demonstrate the utility of PNS for a variety of knee 
surgeries and should not be limited to patients undergoing 
TKA. 

CONCLUSION 

Although postoperative knee pain after TKA can be typical 
in the short term, many patients experience chronic knee 
pain after surgical intervention. Chronic knee pain post-
operatively has been traditionally managed medically with 
opioids or other pain medications. Given the prevalence of 
postoperative chronic knee pain, alternative non-opioid in-
terventions should be utilized earlier in the treatment algo-
rithms to provide patients with an alternative form of pain 
management. Our case demonstrates the utility of periph-
eral nerve stimulation targeting the superior lateral genicu-
lar nerve and the saphenous nerve for a patient with chronic 
postoperative knee pain after TKA. We believe that PNS is a 
viable option for postoperative chronic pain complaints and 
should be considered before resorting to opioid therapy for 
chronic knee pain after surgery. 
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