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SUMMARY - Background: Therapeutic genicular nerve block (TGNB) is both an effective and
safe treatment procedure for pain related to chronic osteoarthritis of the knee (OA). It is most com-
mon amongst the elderly. It is characterized by joint stiffness, pain and disability.

Aim: The aim of this study was to examine the analgesic and functional impact of ultrasound-guid-
ed TGNB in patients with chronic knee OA and to evaluate the efficacy of local anesthetics and cor-
ticosteroids.

Patients and methods: The study included 20 patients. Pain was assessed according to the nu-
merical pain scale (NRS), and improvement of the functional capacity was assessed according to
the WOMAC Index (Western Ontario and McMaster Universities Osteoarthritis Index). SLGN,
SMGN and IMGN were identified, and 3 mL of a mixture of local anesthetic (ropivacaine 0.75%)

and corticosteroid (triamcinolone 40 mg) were applied to each nerve.
Results: The average NRS value before TGNB was 5.1, and the WOMAC score was 58.55. After
the TGNB was performed, NRS was 2.4 (47% decrease in pain intensity) and WOMAC was 30.1

(51% decrease in the intensity of ailment).

Conclusion: TGNB is effective and not harmful in treating pain and enhances the functional
capacity in patients with knee OA. The clinical benefits of corticosteroid administration suggest that

it may be an appropriate adjuvant in TGNB for knee OA.
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Introduction

Knee osteoarthritis (OA) is a degenerative joint
disease which is typically a result of wear and tear of
the articular cartilage of the knee'. It is most prevalent
among elderly patients®. Based on the etiology, knee
osteoarthritis can be subdivided into primary and sec-
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ondary. Primary osteoarthritis is characterized by de-
generation of articular cartilage without any clear rea-
son. Secondary osteoarthritis is usually a result of an
atypical concentration of force throughout the joint,
or it can be the outcome of post-traumatic causes or
abnormal articular cartilage’.

Common clinical signs of knee OA include pain
that worsens with activity, joint rigidity and tumes-
cence and pain after prolonged sitting or resting. The
treatment for knee OA starts with conservative meth-
ods and advances to surgical treatments when conven-
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tional medicine fails*. Patients with OA are usually
treated with several pharmaceutical and nonpharma-
ceutical interventions, generally in combination*”.

Therapeutic genicular nerve block (TGNB) is a suc-
cessful and secure procedure in treating pain in knee
OA?S. The corticosteroids are usually added as an adju-
vant to local anesthetic because they strengthen the pro-
longation of the analgesic effect, despite their question-
able analgesic effect on peripheral nerve block. Howev-
er, one study advocated an addition of corticosteroids to
local anesthetic in TGNB because it had a similar effect
as RF ablation of genicular nerves”.

Several studies have reported the successful perfor-
mance of ultrasound guided TGNB®®. This procedure is
based on the recent anatomical research showing that
genicular nerves are usually followed by genicular ar-
teries. Ultrasound-guided TGNB yielded convincing
minimization of pain intensity and better function of
the knee joint®®.

The aim of our study was to determine the effica-
cy of the addition of corticosteroids to local anesthetic

during ultrasound-guided TGNB.

Patients and methods

This study was conducted from November 2021 to
April 2022 at the Clinical Hospital Center Rijeka. All
of the patients who were a part of the study gave writ-
ten consent for inclusion in the study. Patients aged 47
through 85 years of age who showed symptoms of knee
pain were included in the study. After clinical and ra-
diological assessments, the study comprised enrolled se-
nior patients who had chronic knee pain (i.e., moderate
or strong knee pain intensity that lasted over 3 months)
and radiologically evaluated tibiofemoral OA according
to the Kellgren-Lawrence grade 2-4. The intensity of
pain was assessed according to the numerical pain scale
NRS (1-10 points), and functional capacity was as-
sessed according to the WOMAC Index (Western On-
tario and McMaster Universities Osteoarthritis Index).

The following patients were excluded from the
study: patients with acute knee pain, previous knee sur-
gery, connective tissue diseases that had an impact on
the knee, severe neurological or mental diseases, prior
therapy that included hyaluronic acid injections or ste-
roids, sciatica, use of anticoagulant therapy, and patients
previously treated with electroacupuncture.

All patients were instructed in the use of the NRS,
ranging from 0 to 10 (0 = no pain, 10 = worst pain imag-
inable), and how to complete the WOMAC question-

naire.
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Every participant was laid down on their back (su-
pine position) with a pillow placed under the back side
of the knee (popliteal fossa) to ease unpleasantness. The
knee was sterile draped and clothed. A 12 MHz linear
transducer (LOGIQ_S7, GE Healthcare, Chicago, Illi-
nois, US) was equipped with a sterile plastic cover. The
ultrasound probe was then placed alongside the femur
and tibia, and both the epicondyles were identified. The
genicular arteries are usually located near the junctions
of the epicondyle and the shafts of the long bones. The
exact position of genicular arteries was verified with col-
or Doppler ultrasound. Respectively, the target points
of the GNB should be beside each genicular artery due
to the superior lateral, superior medial and inferior me-
dial genicular artery travelling alongside each genicular
nerve. Following the use of color Doppler to establish
the genicular artery, the needle was introduced “in-
plane” of the ultrasound probe in the long-axis view. The
correct needle-tip placement close to a genicular nerve
was additionally confirmed by sensory nerve stimulation
performed with a nerve stimulator (Braun, Kranenborg,
Germany), and 3 mL injection volume was adminis-
tered, with a total of 9 mL of ropivacaine 0.75% (Rop-
ivacaine Molteni 7.5 mg/ml, L Molteni & C Firenza,
Italia) and triamcinolone 40 mg (Kenalog, Krka, Novo
Mesto, Slovenia) in the vicinity of the superior lateral,
superior medial and inferior medial genicular nerves.

Following the successful performance of GNB and
the alleviation of the pain, every patient was instructed
to reduce the usage of formerly given analgesics.

'The study was approved by Ethical Committee and
is in accordance with the ethical standards of the Hel-
sinki Declaration. Written signed and dated informed
consent was obtained from each participant.

Statistical analysis

Twenty patients who had chronic knee pain due to
OA and Kellgren-Lawrence grade 2-4 based on radiol-
ogist evaluation were enrolled into the study. The study
was completed by all participants.

Following the successful performance of the GNB,
data collected from all participants was evaluated. The
majority of the patients did not experience any unpleas-
antness or severe pain during the procedure. Additional
medication was not needed by any patient after the pro-
cedure was performed. Additionally, no postprocedural
complications were reported.

The demographic characteristics of the participants
are shown in Table 1.
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Table 1. The demaographic characteristic of the patients

DEMOGRAPHIC CHARACTERISTIC OF THE PATIENTS
Average age of patients (years) 71.7

Gender (m/f) 18 (90%) / 2 (10%)
BMI (kg/m?) 32.9

NRS 5.1

WOMAC score 58.5

Figure 1. Ultrasound-guided identification of GNB target sites (SGN and the accompanying genicular artery).

The primary results comprised the changes from
baseline levels of knee pain and four weeks after
TGNB, measured using NRS. The baseline values
of NRS ranged from 4-8 (average value 5.1) before
TGNB was performed. Four weeks after the block,
the NRS values ranged from 1 to 4 (average value 2.4;
a 47% reduction in pain intensity).Secondary results
included measurement of knee functional changes us-
ing the WOMAC (Western Ontario and Mc Master
Universities Osteoarthritis Index) score’. The baseline
WOMAC score values before TGNB were 44 to 96
(average value 58.55). The measured WOMAC scores
values four weeks after TGNB ranged from 14 to 55
(average value 30.1; a 51% functional improvement in
knee function).
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Discussion

TGNB can be successfully performed under ul-
trasound guidance. The genicular arteries (superior
lateral, superior medial and inferior medial) can be
effortlessly identified using color Doppler, and serve
as the landmarks for genicular nerves®'°. However, the
genicular nerves usually travel alongside the genicular
arteries and are visible on the ultrasound scans. In our
study, the position of the needle tip was additionally
confirmed by nerve stimulation.

Bony landmarks are commonly used for the tar-
geting of the genicular nerves using fluoroscopy, as
the genicular nerves are situated in their vicinity.
These landmarks determine the average position of
the genicular nerves, but some anatomic variations
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Figure 2. The values of NRS pain scores of patients before and after undergoing TGNB. NRS 1 is the baseline value
before TGNB, NRS 2 is the value after TGNB was performed.
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Figure 3. The WOMAC scores patients before and after receiving TGNB. WOMAC 1 is the baseline value before TGNB,

WOMACQC 2 is the value after TGNB was performed.

are present in certain cases. Additionally, the deter-
mination of these bony landmarks using fluorosco-
py is occasionally very complex due to the fact that
there can be some anatomical variations. Ultrasound
for the imaging of the genicular nerves usually uses
genicular arteries because they are situated alongside
each other, representing an alternative for bony land-
marks. Because of the real-time ultrasound display,
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the successfulness of this method is increased.

The administration of corticosteroids for pain
control for TGNB is important because it influenc-
es the procedure success rate. In several meta-anal-
yses, corticosteroids, mostly dexamethasone, have
been used with local anesthetics for peripheral nerve
blocks”®. The usage of corticosteroids provides longer
and more extended postoperative analgesia, prolongs
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its analgesic duration, and lowers the pain scores in
comparison with local anesthetic alone®. The addi-
tion of a corticosteroid, particularly in TGNB, en-
ables functional improvement and reduction of knee
pain. Qudsi-Sinclair et al. reported that knee pain
that can last for up to 6 months was alleviated by an
addition of corticosteroids in patients who still felt
pain even after total knee replacement arthroplasty
(TKRA). The same effect can be achieved with a ge-
nicular nerve radiofrequency’. In addition, the central
sensitization of dorsal horn neurons, which are the
main cause of chronic pain development, can be de-
creased with the use of corticosteroids (also known
as “wind down phenomena”). Subsequently, TGNB
depletion in concentrations of proinflammatory sub-
stances (substance P and nerve growth factor in the
synovium) was observed. The blockade of pain stimu-
li conduction in afferent C fibers of the joint was also
depleted after TNGB™.

Alterations in nociceptive processing and neuro-
plastic brain pathway mechanisms represent an indi-
rect way in which corticosteroids achieve better results
in peripheral nerve block'?. This observation led to Af-
ridi et al.” reporting that a single corticosteroid shot
in the greater occipital nerve produced two possible
outcomes. The first possible result was a complete re-
sponse, e.g., being pain free in 22% patients, an eftect
lasting for about 20 days. The second possible result
was a reduction of pain in over 30% patients, lasting
for about 45 days in patients who were showing symp-
toms of an initial headache prior to the injection.

Thus, prolonging the outcome of local anesthetic
usage and improving the knee function in the short-
term may be achieved with the addition of a cortico-
steroid during TGNB for chronic knee pain'. In any
case, the effects of local anesthesia alone were still far
better than the previously mentioned inclusion of cor-
ticosteroids'. If the potential harmful influences are
considered, local anesthetics containing corticoste-
roids could be beneficial in the course of TGNB for
chronic knee OA>,

This study had numerous limitations. Firstly, the
concentration of postprocedural plasma cortisol was
not assessed. Even though a single dose of cortico-
steroids was used, depression in cortisol levels could
still have developed in several cases. However, neither
the optimal steroid dose or optimal type is currently
known, so our data would therefore need to be validat-
ed in future studies.

38

Secondly, patients were followed up for four weeks
after the study was carried. Studies carried out recent-
ly have generally performed follow-up on the patients
for approximately 3 months to judge the short-term
outcomes. Therefore, a longer follow-up might be nec-
essary to evaluate the effect on pain intensity result-
ing from TGNB as well as functional improvement
among patients who have chronic knee OA.
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Sazetak

TERAPEUTSKI BLOK GENIKULARNOG ZIVCA ZA LIJECENJE KRONICNE BOLI KOD PACIJENATA S
OSTEOARTRITISOM KOLJENA

V. Orli¢ Karbiéi A. Sustict

Terapijski genikularni blok (TGNB) siguran je i u¢inkovit terapijski postupak u lije¢enju kroni¢ne boli povezane s osteo-
artritisom (OA) koljena. Uobicajeno OA koljena pogada osobe starije zivotne dobi, a karakterizira ga bol, otok i ukoCenost
zahvacenog zgloba.

Cilj je prikazati uéinkovitost TGNB pod kontrolom ultrazvuka, i sigurnu primjenu kombinacije lokalnog anestetika
i kortikosteroida u lije¢enju bolesnika sa kroni¢nom boli uslijed OA koljena procjenom analgetskog ucinka i pobolj$anja
funkcijske sposobnosti ispitanika

Ispitanici i metode Prikazom je obuhvaceno 20 bolesnika. Intenzitet boli je procijenjen koriste¢i numericku skalu boli
(NRS), a funkcijski kapacitet primjenom WOMAC indeksa (Western Ontario and Mc Master Universities Osteoarthritis
Index). Pri izvodenju TGNB ultrazvukom se prikazu SLGN, SMGN i IMGN, i na svaki aplicira 3 ml mjesavine lokalnog
anestetika (ropivacain 0,75%) i kortikosteroida (triamcetan 40 mg).

Rezultati Prosje¢na vrijednost NRS prije izvodenja TGB iznosila je 5,1, a vrijednost WOMAC scora 58,55. Nakon
ucinjenog TRG prosjecna je vrijednost NRS bila 2,4 (47% smanjenje intenziteta boli), a WOMAC scora 30,1 (51% sman-
jenje intenziteta tegoba).

Zaklju¢ak Ultrazvuéno vodena TGNB je sigurna, u¢inkovita i lako primjenjiva metoda u lijecenju kroni¢ne boli i pobol-
jsanju funkcijskog kapaciteta u bolesnika s OA koljena. Stovise, primjena kortikosteroida sugerira kako su prikladan adjuvans
lokalnom anestetiku pri izvodenju TGNB.

Klju¢ne rijeci: kronicna bol, osteoartritis koljena, genikularni Zivci, ultrazvuk, terapijski genikularni blok, NRS, WOMAC
indeks
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