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ABSTRACT

Introduction: Knee pain secondary to osteoarthritis is a common pathology reflecting on the

capacity of undertaking daily activities. Among non-surgical procedures, intra-articular
corticosteroids represent an alternative complementary therapy. However, blocking the ge-
nicular nerves is a recently described technique, easily applied for clinical management.
Objectives: To compare efficacy of both intra-articular corticosteroid and genicular block
for chronic knee pain. Methods: 20 patients with osteoarthritis were evaluated for: 1) the
intensity of pain; 2) the quality of sleep; 3) the capacity to undertake daily activities. Two
groups were formed randomly, the first submitted to intra-articular blocking and the second
to blocking the genicular nerves. A solution of plane 90 mg lidocaine 1%, and dexametha-
sone 10 mg was standard and used for intervention in both procedures to a final 10-ml vo-
lume. After a weekly appraisal for 12 consecutive weeks, the patients were recalled and
submitted to another proposed procedure and in this way, all the patients acted as their own
control (a “crossover” study design). In the following weeks, as also in the pretest, the in-
tensity of pain, the quality of sleep and the capacity of undertaking daily activities were
evaluated. Results: Both the intra-articular block and the genicular nerves block resulted
equally in important reduction of pain during 11 weeks, with similar improvement in the
quality of night sleep, and in the capacity of daily activities (p < 0.05). Conclusions: The
blocking of the genicular nerves was a safe alternative, minimally invasive and highly effi-
cient, similar to the intra-articular corticosteroid.
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1. INTRODUCTION

Osteoarthritis related knee pain is one of the most common musculoskeletal problems in elderly pa-
tients with an estimated prevalence of 24% [1, 2]. When conservative treatment has failed, different
non-pharmacological and surgical treatment options are attempted. Intra-articular corticosteroid injection
is one of the options suggested in the guidelines for the treatment of knee osteoarthritis [3, 4]. However,
repetitive intra-articular corticosteroid injections have been reported to lead to various complications in-
cluding deterioration of the articular cartilage, crystal-induced synovitis, fat necrosis, tissue atrophy,
haematoma, vascular necrosis, and sepsis [5-9]. Recently, genicular nerve block has recently become a
promising treatment option in the management of osteoarthritis related knee pain [10-12]. This procedure
aims to provide pain relief by inhibiting the nerve fibers that innervate the knee joint. Nevertheless, there
is no comparison between the efficacy of intra-articular block and genicular block of the knee. This study
was designed to evaluate analgesia and quality of life in both procedures.

2. METHODS

A total of 20 patients with the diagnosis of knee osteoarthritis were included in the study during the
years 2013-2017. The inclusion criteria were to have experienced dominant knee pain for more than 6
months, a diagnosis of radiologically verified grade III or IV osteoarthritis according to the Kellgren-Lawrence
Grading Scale with prominent narrowing in the medial compartment of the tibiofemoral joint space. Ex-
clusion criteria were determined as a history of knee surgery, experiencing acute knee pain with inflamma-
tion findings, connective tissue disease affecting the knee joint, a serious psychiatric disorder or neurolog-
ical disease, sciatica, current use of anticoagulant drugs, and having received intra-articular steroid or
hyaluronic acid injection within the previous 3 months. All participants signed the informed consent
form. Approval for the study was granted by the Local Ethics Committee. The study was prospective,
cross-matched. Ten patients started the study with genicular block, followed by intra-articular block after
12-weeks. The other 10 patients were the reverse.

Genicular Nerve Block injections were performed under fluoroscopic guidance, in which needle
placement was successfully applied with reference to bony landmarks (Figure 1 and Figure 2). The course
of the superior medial genicular nerve (SMGN) is that it curves around the femur shaft and passes be-
tween the adductor magnus tendon and the femoral medial epicondyle, then descends approximately 1 cm
anterior to the adductor tubercle. The inferior medial genicular nerve (IMGN) is situated horizontally

Figure 1. Genicular Nerve Block under fluo-
roscopic guidance, antero-posterior vision.
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Figure 2. Genicular Nerve Block under fluo-
roscopic guidance, perfil vision.

around the tibial medial epicondyle and passes beneath the medial collateral ligament at the midpoint be-
tween the tibial medial epicondyle and the tibial insertion of the medial collateral ligament.

All patients were evaluated for: 1) the intensity of pain (Pain visual analog scale 0 - 10 cm); 2) the
quality of sleep (Numerical scale 0 - 10 cm); 3) [13] the capacity to undertake daily activities (0 - 10 cm).
For all measures, zero meant no pain at all, or the best night sleep, or best performance of daily activities,
varying to 10 cm (worse pain, worse night sleep and worse capacity for performing daily activities. Two
groups were formed randomly, the first submitted to intra-articular blocking and the second to blocking
the genicular nerves. Related to the quality of sleep, each patient acted as his/her own control, comparing
the quality before and after the blocks. A solution of plane 90 mg lidocaine 1%, and dexamethasone 10 mg
was standard and used for intervention in both procedures to a final 10-ml volume. After a weekly ap-
praisal for 12 consecutive weeks, the patients were recalled and submitted to another proposed procedure
and in this way all the patients acted as their own control (a “crossover” study design). In the following
weeks, as also in the pretest, the intensity of pain, the quality of sleep and the capacity of undertaking daily
activities were evaluated.

The power of the study was based upon preliminary data. We hypothesised that the genicular block
technique would increase time of analgesia by 70% compared to the intra-articular corticosteroid with a
beta value of 80% and an alpha value of 0.05, these assumptions would require at least 12 patients. P < 0.05
was considered significant. Data are expressed as means * SD, unless otherwise stated.

The normality of the data was evaluated by the Shapiro Wilkings test. Demographic data was de-
scribed. Quality of sleep, daily activities and analgesia time was evaluated by t-student (analgesia) or Wil-
coxon Matched Pairs test (sleep and capacity). P<0.05 was considered significant. Adverse effects were de-
scribed.

3. RESULTS

The final data set included 16 subjects (total of 22 knees; 6 bilateral, 10 unilateral). Four of the pa-
tients did not get proper data collection and were excluded from the final evaluation.

Demographic data and routine oral drugs prescription are described in Table 1 and Table 2. All pa-
tients were taking daily combination of paracetamol and/or dipyrone prior to the interventional proce-
dures (p > 0.05).

The time of analgesia defined as time from the block until time when pain VAS > 3 cm is described in
Table 3 (p > 0.05). Both procedures resulted in 11 weeks of effective analgesia (p > 0.05). The sleep pattern
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Table 1. Demographics descritption.

Age Weight Height Time of pain

(age) (Kg) (cm) (months)
Mean 65.18 71.81 166.25 8.93
STD 9.03 10.6 7.65 4.55

STD-standard deviation.

Table 2. Demographics description.

Religion Gender Race . . .
Daily pain rescue analgesics
(CouE) MouPF W ouB
C-13 M-6 W-11 Dipyrone
Numb
umber P-3 F-10 C-5 Diclofenac

C-catholic, P = protestant; M-male; F-female; W-white, B-black.

Table 3. Time of adequate analgesia since the block until VAS > 3 cm.

TA-IA TA-Gen

(weeks) (weeks)
Mean 10.87 11.31
STD 2.47 2.46

STD-standard deviation, P > 0.05, IA-Intra-articular, Gen-Genicular block.

and the physical routine activities were quantified by patients using the VAS (0 - 10 cm) and were equally
improved during controlled pain for both techniques, as quantified by the VAS scale by patients (p > 0.05).
Related to the night sleep quality (Table 4), patients referred that when pain was under control, the night
sleep was equally nice and comfortable for both groups (Table 3, p > 0.05), however uncomfortable during
the periods of stronger pain with many times of arousal (p < 0.05). Similarly, the routine physical capacity
was also equally improved for both treatments when pain was under control (p < 0.05 when compared to
the uncontrolled pain period) (Table 5).

Related to adverse effects, all patients referred difficulty to sleep during the first night sleep when each
block was performed, however, the day was not tiring, and all patients referred good disposition for activi-
ties (p > 0.05).

4. DISCUSSION

Intra-articular corticoid has become widely used in the treatment of knee osteoarthritis [3]. However,
sometimes, patient may not apply for it due to previous knee arthroplasty, previous knee infection, or even
viscosupplementation failure. Surgical procedures are generally performed in cases unresponsive to the
conservative treatment options, however, before performing the joint replacement, both intra-articular
corticosteroid and genicular nerve blocks were demonstrated to be equally effective for pain control, re-
sulting in 11 weeks of pain relief (VAS < 4 cm), associated to a better night sleep pattern and a better per-
formance of routine daily activities [10-12]. Genicular nerve ablation with radiofrequency has recently
become a promising treatment option in the management of osteoarthritis related knee pain [10-12],
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Table 4. Night sleep pattern quality during the adequate periods of analgesia or without proper
analgesia.

Sleep pattern without

) Sleep patter under IA Sleep pattern under-Gen
proper analgesia (VAS- 0 - 10 cm) (VAS- 0 - 10 cm)
(VASO0-10cm)

Mean 6.025 3.13 3.25
STD 1.34 0.81 0.77

[A-intraarticular, Gen-Genicular, STD-standard deviation, P < 0.05 (comparison between IA and Gen-
block prior to the study). VAS-Visual analog scale 0 - 10 cm (VAS 0 - 10 cm, were zero means “best sleep
pattern” until 10-cm which meant “worse sleep pattern™).

Table 5. Capacity for routine daily activities during the adequate periods of analgesia or without
proper analgesia.

C ity without
p:f)’::; Zrzllge:: Capacity under IA Capacity under-Gen
VASO0-10 VASO0-10
(VAS 0 - 10 cm) ( om) ( om)
Mean 7.63 3.56 3.19
STD 1.15 0.89 0.63

IA-intraarticular, Gen-Genicular, STD-standard deviation, P < 0.05 (comparison between IA and Gen-
block prior to the study). VAS-Visual analog scale 0 - 10 cm (VAS 0 - 10 cm, were zero means “best rou-
tine daily activity” until 10-cm which meant “worse routine daily activity”).

however this as not the scope of the actual study. We were interested to compare the efficacy of the well
demonstrated intra-articular corticosteroid compared to the recent described technique of genicular
blocks at the knee.

The nerve supply of the knee joint is provided by various articular branches. It was described by 2
groups of articular branches in the knee: the anterior and posterior groups. The nerves in the anterior
group are the articular branches of the femoral, the common peroneal and the saphenous nerve. The post-
erior group consists of the articular branches of the tibial, the obturator, and the sciatic nerves. The tibial
nerve projects articular branches at the popliteal fossa and is mainly responsible for innervation of the
medial and posterior aspect of the knee joint [14-16]. The articular branches of the common peroneal
nerve innervate the inferolateral and anterolateral aspect of the articular capsule. The saphenous nerve
gives sensation to the anteroinferior side of the capsule [14-16].

To our knowledge, this was the first randomized study to compare the analgesic efficacy of both pro-
cedures in patients radiologically verified grade III or IV osteoarthritis according to the Kellgren-Lawrence
Grading Scale. We propose that because both technique resulted in similar efficacy, the intraarticular in-
jection would block the same peripheral nerves terminals, compared to a more proximal block when the
geniculate block was performed.

DISCLAIMERS

The views expressed in the submitted article are from the authors and not from the institution or
funder.
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