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Introduction

Abstract
Objective: Osteoarthritis is a chronic progressive disease that can be
treated with several conservative and surgical methods. One commonly
used surgical method is total knee arthroplasty. However, some patients
have persistent annoying pain afterward. The aim of our study was to
investigate the effectiveness of radiofrequency treatment accompanied
by fluoroscopy in patients who underwent total knee arthroplasty and
had no other reason for their persistent pain.
Material and methods: Twenty-eight patients who had undergone
total knee arthroplasty for osteoarthritis were retrospectively analyzed
and included in the study. Patients who are dissatisfied after total knee
arthroplasty procedure, were performed radiofrequency ablation by
fluoroscopy. All patients were examined in terms of visual analog scale
(VAS) and Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) scores preoperatively and 2 weeks and 1 and 3 months
postoperatively.
Results: The VAS and WOMAC scores at postoperative week 2
and months 1 and 3 were statistically significantly different than the
preoperative values for all patients (P=0.001).
Conclusion: Patients with persistent pain after total knee
arthroplasty obtained good results in terms of pain and knee function
after conventional radiofrequency ablation accompanied by fluoroscopy
but more studies with more patients are needed.
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Among the types of chronic arthritis, osteoarthritis
is one of the most common complaints at admission to a
hospital or a visit to an outpatient orthopedics and pain
clinic. This condition, which restricts a patient from
performing the activities of daily living and impairs the
quality of life, causes irreversible joint damage. Among
the several predisposing factors for osteoarthritis,
foremost are obesity and a long life-span [1,2].
Although osteoarthritis can occur in the hips, knees,
ankles, and shoulders, most patients visit the outpatient
clinic complaining of knee pain. Patients also visit the
clinic with complaints of limited ability to move, muscle
weakness, and even the inability to walk. All these
conditions can prevent a patient from walking, climbing
stairs, or even sitting [2].
Treatment of osteoarthritis includes conservative
exercises, weight loss, lifestyle changes, the use of
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nonsteroidal anti-inflammatory drugs (NSAIDs), and
knee injections [3]. Depending on indications, patients
with recalcitrant osteoarthritis can undergo arthroscopic
debridement, high tibial osteotomy, unicondylar knee
arthroplasty, and total knee arthroplasty. Total knee
arthroplasty can be successful in patients for whom all
other osteoarthritis treatments did not work. However,
despite the outstanding results from total knee arthroplasty,
some patients still have persistent pain after the procedure
[4].
In addition to the above-mentioned treatments,
radiofrequency (RF) ablation has become popular for
relieving chronic pain from osteoarthritis [5]. It is also
used to treat other chronic pain such as spinal pain,
trigeminal neuralgia, and cancer pain. It was used safely
in a patient group for which initial conservative treatment
for knee osteoarthritis failed and in whom surgery could
not be performed.
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The aim of our study was to investigate the effects of RF
treatment on patients who still had pain following total knee
arthroplasty that was performed after they did not respond to
conservative treatment of their osteoarthritis and who frequently
visited the outpatient clinic because of the persistent pain.

Material and methods

This study was a retrospective analysis of prospectively
cooled data and has been approved by the IRB of the authors’
affiliated institutions.
The study included 28 patients who had previously visited
our clinic for osteoarthritis, did not respond to conservative
treatment, had a total knee arthroplasty, and still had persistent
pain. Data from the 28 patients were analyzed retrospectively.
All patients were trained on the Visual Analog Scale (VAS) and
the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) before the procedure and were given VAS and
WOMAC scores before surgery and 2 weeks, 1 month, and 3
months after surgery.
An additional criterion for a patient to be included in the
study was that at least 6 months had to have passed after surgical
treatment. We investigated X-ray films, infection parameters,
and additional pain-inducing pathologies of our patients. The
X-ray films were examined for component compatibility,
relaxation, pathological fracture, and periprosthetic fracture.
Possible infections were excluded by examining sedimentation,
C-reactive protein values in blood samples taken from the
patients, and infection parameters in synovial fluid.
After routine examination, the intervention area of all
patients was sterilized with stain and draped. The patients were
administered 1 mg midazolam and 0.05 mcg fentanyl under
sedoanalgesia in the operating room before fluoroscopy. Local
anesthesia was also administered to the intervention area. The
patients were placed in a supine position with a small pillow
placed under the popliteal fossa to support the knee. The
tibiofemoral joint was visualized using fluoroscopy to detect
the possible locations of the suprapatellar nerve in the middle
of the lower end of the femur and the genicular nerves in the
medial and lateral regions of the femur and the medial tibia.
The lower femur and upper tibia were sterilized. Cutaneous and
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a

Results

Twenty-eight female patients between 60 and 75
(mean=67.5) years of age participated in the study. The
preoperative VAS and WOMAC scores of all patients were
calculated. There was a statistically significant difference
between the preoperative VAS (P=0.001) and WOMAC
(P=0.001) scores of all patients and those scores 2 weeks, 1
month, and 3 months after surgery (Table 1).

Mean age of patients in malignant and benign
groups are shown.

Table 1

VAS

subcutaneous anesthesia was achieved with 2% lidocaine.
A 10-cm 22-gauge 10-mm active-tip radiofrequency
thermocoagulation (RFT) cannula was inserted into each
genicular and suprapatellar nerve with the help of anteriorposterior and lateral fluoroscopy images and the location of the
cannula tip was monitored using anterior-posterior and lateral
fluoroscopy. Subsequently, reactions to sensory stimulation
with 50 Hz and motor stimulation with 2 V via the cannula
were investigated. These reactions included the sensations of
swelling, fullness, and change with sensory stimulation, and the
sensations of kick and movement with motor stimulation via the
cannula tip. After verifying the location of the cannula tip using
stimulation, conventional RFT at 80ºC (Celsius) was applied via
the cannula for 90 s. Complications and side effects (infection,
bleeding, and neurological damage) that arose from RFT were
recorded. Patients were asked not to undergo any other medical
treatment or physiotherapy for pain for 3 months.
Pain felt by patients who underwent total knee arthroplasty
and subsequently received RF treatment was measured 4 times
using the VAS and WOMAC. The descriptive statistics for these
measurements are expressed as mean ± standard deviation,
median (minimum-maximum). The difference between the
measurements made at certain times was examined using analysis
of variance on repeated measurements. Bonferroni correction
was used for binary comparisons between measurement times
to determine differential time levels in cases of statistically
significant differences between repeated measurements. In all
statistical analyses, the accepted significance level was P<0.05
and the statistical software IBM SPSS 22.0 (IBM Corp, Armonk,
NY, USA) was used.

Preoperative

8.35 ± 0.88
8 (7-10)
61.7 ± 19.9
66 (11.4-81.1)

2 weeks
postoperative
4.9 ± 2.9
5 (0-9)
43.1 ± 23.5
56.5 (10-75)

The values are the mean ± standard deviation and median (min-max).

Discussion

To the best of our knowledge, our study is one of only
a few that investigated the effect of RF treatment in patients
dissatisfied with the results of knee arthroplasty. Preoperative
and postoperative VAS and WOMAC scores were found to be
statistically different. Other studies have had successful results
with the application of RF to treat patients with osteoarthritis [69]. Our study of patients who underwent total knee arthroplasty
for osteoarthritis showed that RF can be used as an alternative
treatment in these patients who have persistent pain after surgery.
Because of its successful results, total knee arthroplasty
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1 month
postoperative
4.2 ± 2.6
3.5 (0-9)
38.3 ± 19.1
45 (10-72)

3 months
postoperative
3.7 ± 2.8
3 (0-9)
31.5 ± 15.7
30 (6.3-72)

P value
0.001

0.001

is a preferred procedure for treating patients with end-stage
osteoarthritis. However, there are still patients who have
pain after the procedure even though the underlying cause
is not obvious. One study found that approximately 53% of
patients who underwent total knee arthroplasty complained of
postoperative pain, 7% of whom reported that the postoperative
pain was worse than the preoperative pain [10]. The cause of this
pain, which negatively affects the quality of life of the patient,
is often not found.
Daily painkillers, neuropathic pain medication, and
exercise are some of the methods used to relieve pain after
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knee arthroplasty. Our study showed that RF is an alternative
treatment for patients in whom these treatments have failed.
Two studies have shown that RF treatment following knee
arthroplasty improved knee scores and functions [11,12]. Our
study also showed the positive effect of RF treatment on knee
pain, with significant changes in VAS and WOMAC scores.
Figure 1 - Flouroscopic view of radiofrequency procedure.

Radiofrequency treatment is based on the principle of
using thermal energy for sensory innervation of nerves and distal
nerve innervation [13]. In a randomized controlled study, Choi
et al. showed that pain and function scores had improved in 60%
of patients 3 months after treatment with RF [14]. Maria et al.
showed a 50% decrease in pain in 64% of patients at the end of 6
months and in 32% of patients at the end of 1 year.
In RF treatment, the superomedial (SM), inferomedial
(IM), and superolateral (SL) genicular nerves are targeted for
ablation. The inferolateral nerve cannot be ablated because it
is close to the common peroneal nerve [15,16]. In our study,
those 3 nerves and the suprapatellar nerve were ablated. We did
not ablate the inferior genicular nerve not to risk to damage the
peroneal nerve.

Ultrasound is usually used as a guide to the nerves in
studies investigating the effectiveness of RF treatment in patients
who underwent knee arthroplasty. In our study, we performed
RF treatment guided by fluoroscopy. However, studies have
found that nerve tracks are more visible and the procedure is
more effective when ultrasound is used [17,18].
Elderly patients undergo total knee arthroplasty to treat
osteoarthritis, which is accompanied by many comorbidities in
this patient group. These patients will need additional medication,
particularly NSAIDs. In our study, none of the patients had any
side effects, which suggests that RF treatment is safe and causes
no side effects in the elderly.
Our study has some limitations. Pain after total knee
arthroplasty remains a problem and its cause in some patient
groups has not been clarified. For this reason, we kept the patient
cohort homogeneous, which limited the number of patients
available. Second, this was a retrospective study. Third, we did
not use a control group. Cooled RF is another method that was
investigated by Bellini et al. They applied it to 9 patients who
showed a significant increase in knee function and scores [19].
We were unable to use cooled RF in our hospital. Perhaps this
method should be the subject of a future study. And we used
fluoroscopy to perform the radiofrequency, ultrasound would be
safer.
Another limitation is that we do not know what is the
reason of knee pain after total knee arthroplasty exactly.
To investigate where does pain come from, for example
patellofemoral pain, percutaneous nerve around knee irritation
or patient’s character, may effect our results or may direct us the
other treatment methods. The other limitations is the following
time, especially 6 months follow-up and patient satisfaction has
not been evaluated.
In this study we found that conventional RF ablation
accompanied by fluoroscopy yielded better results in terms of
pain and knee function for patients who had persistent pain after
total knee arthroplasty. However, for a definite conclusion on
efficacy, larger studies (with longer follow-up) are required.
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