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Abstract

Background: Osteoarthritis (OA) is a degenerative disorder resulting from loss of joint cartilage
and underlying bone, which causes pain and loss of function. The treatment of knee OA is still a
challenge because of the poor self-regeneration capacity of cartilage. Recently, several studies
suggested that platelet-rich plasma (PRP) is safe and effective in primary knee osteoarthritis
(OA). However, the combination of platelet-rich plasma (PRP) and genicular nerve block (GNB)
would be beneficial in reducing post-PRP pain in patients with primary knee osteoarthritis. The
objective of this study was to observe the effectiveness of GNB in reducing pain associated with
PRP therapy in patients with primary knee osteoarthritis.

Methods: This Quasi-experimental study was carried out for 18 months after getting permission
from the Ethical Review Committee of Dhaka Medical College. The enrolled patients were
divided into two groups (25 in each group) by computer generation random number table. Group
A received intra-articular PRP only and Group B received GNB before PRP injection. The
patient’s pain was assessed by NRS score and the patient’s analgesic requirements in the first 24
hours after giving PRP was recorded. Finally, patient satisfaction was evaluated by a Likert scale
and compared between the groups.

Result: A total of 50 patients were included in this study. The NRS score was significantly
reduced after receiving PRP between the groups (P<0.05). The analgesic requirement was
significantly reduced in group B (P<0.05). However, the satisfaction rate was similar in Group
A and Group B after 3 months of PRP therapy.

Conclusion: Genicular nerve block with PRP is more effective in reducing post-PRP injection
pain in patients with primary knee OA.

Key words: Pain, Knee Osteoarthritis, Platelet Rich Plasma, Genicular Nerve Block, Numerical
Rating Scale.

Citation: Haque AKMA, Arefin MS, Hossain MA, Alam MM, Rimi RM, Haque MA, Akhtar
S, Mandal SK, Akhtaruzzaman AKM. Effectiveness of Genicular Nerve Block and Platelet Rich
Plasma versus Platelet Rich Plasma alone in Primary Knee Osteoarthritis: A Quasi-Experimental
Study. Bangladesh J Pain 2024; 4(1):04-11; doi:10.62848/bjpain.v4il.5719

www.bjpain.org




Bangladesh J. Pain 2024: vol. 4, no. 1

Introduction

In Bangladesh, one of the most prevalent joint disor-
ders is Knee osteoarthritis (OA)' which predominant-
ly affects middle-aged and elderly individuals. Osteo-
arthritis is a degenerative joint disorder with symp-
toms that can range from moderate to severe’ which
includes knee discomfort, restricted range of motion,
and stiffness in the knee joint**. When combined,
these symptoms make it difficult for patients to carry
out everyday tasks including walking, climbing stairs,
and even getting up from a seated posture®. Other
problems that OA patients may have include limb
misalignment, instability, stiffness, and audible joint
noises during movement (crepitation)®.

From a pathological perspective, knee OA is marked
by alterations in the structure of the knee joint and its
surrounding areas. There are significant structural
changes that occur in knee osteoarthritis. These
changes include the deterioration of cartilage and the
development of osteophytes. These processes can
trigger inflammation and lead to a breakdown of the
cartilage. Additionally, early surface changes can
occur, such as the formation of deep fissures and
erosion of the cartilage and subchondral bone forma-
tion”?.

Clinical guidelines recommend a range of non-surgi-
cal treatment options for knee OA like, non-pharma-
cological, pharmacological, and interventional man-
agements®!. The non-pharmacological approaches
include patient education and self-management, exer-
cise, weight management, walking aids (such as
crutches), bracing, shoe and sole modifications, local
temperature therapy (cooling or heating), acupunc-
ture, and electromagnetic therapy. On the other hand,
pharmacological treatment options include parac-
etamol, mnon-steroidal anti-inflammatory drugs,
opioids, and glucosamine and chondroitin sulfate.
Intervention techniques include invasive and non-in-
vasive modalities. Non-invasive options are intraar-
ticular (IA) injections, which may involve corticoste-
roids, viscosupplements, blood-derived products, and
neurolytic procedures like- local anaesthesia block,
alcohol neurolysis and radiofrequency ablation repre-
sent the final non-surgical option that can be consid-
ered9,10,12.

Considering the wide variety of possible conservative
treatment strategies, two main areas of agreement
emerge: firstly, the most successful conservative care
of OA in the knee requires a combination of
pharmaceutical and non-pharmacological treatment
techniques, suitable to the specific needs of each
patient. Second, the core goals of conservative care
are constant throughout recommendations, with an
emphasis on pain relief, enhancing the quality of life
and function, and slowing the advancement of the
disease'*". To stop the progression of OA, there has
been an increasing amount of interest in investigating
alternative treatment approaches in recent years.

Biological therapies such as platelet-rich plasma
(PRP), bone marrow mesenchymal stem cells,
micro-fragmented adipose tissue, and mesenchymal
stromal/stem cells (MSC) are being used more and
more in the treatment of musculoskeletal problems.
These are growth factors that have been studied both
in vitro and in vivo as effective factors for the healing
of cartilage in OA with promising results”!*'5.
Growth factors are important for several aspects of
tissue  regeneration, such as  chondrocyte
proliferation, mesenchymal stem cell differentiation,
chemotaxis, and the synthesis of bone, cartilage, and
synovium. As such, they are vital to the process of
cartilage tissue remodeling and repair'®!”.

Platelet-rich plasma (PRP) is a biological treatment
derived from a patient's own blood plasma, enriched
with growth factors released from platelets and
embedded within an inherent fibrin scaffold. The
underlying principle behind the utilization of PRP is
to induce the natural healing process and tissue
regeneration through release of platelet-derived
growth factors directly at the treatment site!*!%!%,
Platelet-rich plasma (PRP) has demonstrated its
efficacy in the early stages of knee OA. But initially
after application of the PRP, it may be associated with
pain and swelling. Pain is usually intensified in the
first few days than the usual pain the patient has'2'.

In patients with chronic knee OA, a genicular nerve
block (GNB) has been shown in many studies to be
beneficial in reducing pain and enhancing knee
functionin®**. These therapy methods have been used
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in the superomedial, inferomedial, and superolateral
genicular nerve (SMGN, IMGN, and SLGN)
branches in earlier research’*?. Studies on the

efficacy of the GNB on knee OA revealed a reduction
in pain and improvement in knee function®*%.

As PRP causes severe pain in the first few days, GNB
can reduce the pain and suffering in between this
time*’. Thus, the purpose of this study was to examine
how well GNB relieves pain following PRP therapy
in individuals with knee OA.

Methods

This Quasi-experimental study was carried out at the
Pain Clinic in the Department of Anaesthesia, Pain,
Palliative and Intensive Care, Dhaka Medical College
and Hospital, Dhaka. The adult patient having
primary osteoarthritis of the knee was allocated
according to the selection criteria. The study period
was 18 months (April 2022 to September 2023). After
allocating patients with inclusion and exclusion
criteria, the total sample was grouped into group A
and group B by using a computer-generated random
number table.

After obtaining approval from the Ethical Review
Committee, DMCH, a total of 50 patients were
allocated according to the selection criteria. Study
subjects were divided into two groups (Group A: 25
patients received PRP and Group B: 25 patients
received PRP with GNB). A baseline physical
examination was conducted at the Pain clinic and
intensity of the pain was assessed by using NRS
score.

Procedures of PRP Therapy

Injections were performed in the affected knee with
PRP. PRP was obtained using the centrifuged
machine, specialized for PRP (TD4C PRP centrifuge,
Yingtai, Chaina). Twenty milliliters of the patient’s
blood was obtained via venepuncture and mixed with
1 ml of anticoagulant citrate dextrose formula. The 20
ml of anticoagulated blood was put into two separated
disposable tubes with 10 ml each and centrifuged at
2200 rpm in a dedicated centrifuge machine (TD4C
PRP centrifuge, Yingtai, China). The Plasma was
separated and again 2nd centrifugation was done with
3200 rpm. Finally, 3-4 ml of PRP was obtained from
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the lower 1/3rd of the disposable tube.

No pre-medications or sedatives were administered.
Each patient was placed in the supine position with a
pillow under the popliteal fossa to alleviate
discomfort. The examined area was prepared and
draped according to standard sterile techniques, and
the 12 MHz linear transducer (SonoSite M-Turbo)
was covered with sterile plastic or gloves. The
transducer was first positioned transverse or
longitudinal plane to the knee just above the patella
and moved up or down to identify the suprapatellar
recess. Then the probe was turned 90 degrees into the
axial or sagittal plane to visualize the exact location
for the injection. Before the injection of the PRP, the
skin will be anesthetized with 1 ml of 1% Lidocaine
infiltration. The 3-4 ml of PRP was injected.

The patients were also instructed to limit the use of
their affected knee (limit within basic household
activities, no long-standing or walking, and keep the
knee at rest as long as possible) for 72 hrs
post-injection, after which normal activities could
resume. They were advised for cold compression
around the knee joint for 10-15 min or according to
their tolerability to cold for the next 48-72 hours. No
standardized physical therapy protocol was used
during the treatment and post-injection phases.

USG-guided GNB Procedures

The transducer was first placed parallel to the long
bone shaft and moved up or down to identify the
epicondyle of the long bone and the probe was placed
middle to the junction of the shaft and the epicondyle.
The genicular arteries were identified at the junctions
of the epicondyle and the shafts of the femur and tibia
as a pulsatile anechoic shadow and then confirmed
with colour doppler ultrasound. Accordingly, GNB
target points were next to each genicular artery
because each genicular nerve lies together along with
each genicular artery.

Before performing the GNB, the skin was
anaesthetized by 1 ml of 1% Lidocaine infiltration.
After using the colour doppler to confirm the
genicular artery, the needle was inserted in the plane
of the ultrasound probe in the long-axis view. After
confirming the placement of the needle-tip next to a
genicular artery, a gentle aspiration was performed,
and 2 mL of 0.25% Bupivacain injection was
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administered. This method was used to inject a total
of 6 mL of 0.25 % bupivacaine at 3 target sites: the
superior lateral, superior medial, and inferior medial
genicular nerves. After the completion of GNB, PRP
was introduced into the suprapatellar recess as the
previously described process.

NRS was assessed before the procedure and after 24
hours of the procedure during the PRP application.
The NRS score and the total amount of analgesic
required (paracetamol in grams) after each session of
PRP in both groups were assessed over the telephone
after 24 hours of the procedure. The satisfaction was
investigated with a rating scale from very dissatistied
to highly satisfaction by Likert’s scale.

Statistical analysis

Data were statistically described in terms of mean +
standard deviation (£SD), or frequencies and
percentages when appropriate. Comparison of
numerical variables between the study groups was
done using Student t- test for independent samples.
For comparing categorical data, Chi square test was
performed. P-values less than 0.05 was considered
statistically significant. All statistical calculations

were done using computer programs SPSS (Statistical
Product and Service Solutions; IBM SPSS statistics
version 29.0.2.0).

Results

This prospective quasi experimental study included
50 patients with primary knee OA. The data were
collected before and after PRP injection. Data like
demographic and clinical status was collected from
the patient’s record file. NRS score, analgesic
requirements in first 24 hours after giving PRP, and
patient’s satisfaction score were collected.

The mean age of the patients of group A and group B
was 57.2+496 years and 55.0£4.85 years,
respectively. Most of the patients were female in both
groups (68.0% in group A and 60.0% in group B). The
average BMI of group A was 25.4+2.35 and group B
was 25.5£2.26. There was no statistical difference
observed in case of demographic characteristics of
patients of both groups (Table-I).

Bangladesh J. Pain 2024: vol. 4, no. 1

Table I: Demographic characteristics of patients of
both groups (n=50).

Characteristics Group A(n=25) Group B(n=25)

Age (years) 57.2+4.96 55.0+4.85

Gender 8(32.0%) 10 (40.0%)

17(68.0%) 15(60.0%) 0.556

25.442.35 25.542.26 0.951

BMI (kg/m?)

Values are expressed as Mean+SD and within parenthesis percentage (%) over
column in total.

After considering Kellgren-Lawrence grade (K-L) by
radiology; most of the patients both of group A
(68.0%) and group B (60.0%) belonged to grade II.
On the first visit to the pain clinic, group A patients
had a mean NRS score of (4.88+0.726) and group B
had a mean NRS score (of 4.92+0.702). No signifi-
cant statistical difference was observed between the
groups. (Table-II).

Table II: Comparison of clinical data of the patients
between the two groups (n=50).

Clinical parameters Group A(n=22) Group B(n=23) p-value

Kellgren- Grade 11 0.556
Lawrence

grade(K-L)

17(68.0%) 15(60.0%)

Grade IIT | 8(32.0%) 10(40.0%)

NRS score before PRP 4.88+0.726 4.92+0.702 0.844

Values are expressed as Mean+SD and within parenthesis percentage (%) over
column in total.

Table III: Comparison of NRS score between the two
groups after 24 hrs of PRP (n=50)

Group A(n=25)

Group B(n=25) p-value

Before PRP 4.88+0.726 4.92+0.702 0.844

24hrs after PRP | 5.76+1.96 3.06+1.47 <.001

Values are expressed as Mean+SD.

After 24 hours of PRP NRS score was increased in
group A. But reduction of the NRS was seen in group
B. After 24hrs of PRP NRS score was (5.76£1.96) in
group A, and NRS score was (3.06+1.47) in group B.
The difference was statistically significant between
the two groups (p <0.001). (Table-I1I).
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Table IV: The amount of analgesic (gm) required in
the first 24 hrs after PRP (n=50).

Groups The amount analgesic (gm) p-value

Group A(n=25) 2.56+0.507

1.20+0.645

Group B(n=25)

Values are expressed as Mean+SD

When considering the analgesic required by the
patients in the group, it was found that the analgesic
requirement had reduced in the patients of group B
after the application of PRP. The mean amount of the
analgesic required by the patients in the first 24 hrs
after PRP was higher in group A (2.56+0.507) than
the group B (1.20+0.645). That was statistically
significant as the p-value was <0.001 (Table IV).

Table I'V: Comparison of Patient satisfaction by Likert’s
scale 3 months after PRP between the groups (n=50).

Level of satisfaction | Group A
(n=25)

4(16.0%)

Group B
(n=25)
5 (20.0%)

p-value

Very Satisfied

Satisfied 11 (44.0%) | 10 (40.0%)

Neutral 2(8.0%) |3 (12.0%)

Dissatisfied (20.0%) 4 (16.0%)

Very Dissatisfied 3 (12.0%) 3 (12.0%)

Values are expressed as within parenthesis percentage (%) over the column in total.

In group A, 16.0% were very satisfied and 44.0%
were satisfied 3 months after PRP therapy. In group B,
20.0% of patients were very satisfied and 40.0% were
satisfied 3 months after PRP therapy. On the other
hand, 20.0% of patients in group A were dissatistied
and 12.0% of patients were very dissatisfied. In group
B, 16.0% of patients were dissatisfied and 12.0%
were very dissatisfied 3 months after PRP therapy. No
significant difference was observed (p>0.05).

Discussion

Osteoarthritis (OA) is one of the most common
causes of knee pain in adults, and is the leading cause
of musculoskeletal pain and locomotive disability in
Bangladesh and as well as all over the world'. The
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focus of OA treatment is to alleviate pain, enhance
joint mobility, minimize physical limitations, enhance
quality of life, slow down joint damage, and provide
patients with education on managing this condition®.
In our study, the combination of GNB with PRP thera-
py might help to achieve the objectives.

The demographic characteristics were comparable in
the two studied groups. Most of the patients in both
groups were female. No significant difference was
observed in the case of mean BMI between the
groups. A similar result was observed by Sampson et
al., (2010)*'. They observed the age range of the
enrolled patients at the pre-injection visit was 18 — 87
years with a median of 51.8 years. The average body
mass index for participants was 25.0 kg/m?, with a
range of 20.9 —32.5 kg/m2. There was significant
improvement in the VAS scale after 1-year reassess-
ment and patient satisfaction survey was filled out at
the 1-year follow-up to assess patient satisfaction.
Eight of the 13 patients achieved their individual
goals with the injection which also resembles with
this study.

Kim et al. (2019) found that K-L grade II was 64.3%
in one group but the other group had 43.3%3. They
also found the duration of symptoms 14 vs 12 months
between the groups. When the baseline pain score, no
significant difference was observed in NRS-11
between the groups. The above observations were
matched with this study. Others studies also compared
VAS and NRS for the studied groups before the
procedure. They also observed no significant differ-
ence between the groups?**°.

This study observed that the NRS score was reduced
in both groups after completing treatment. However
the reduction of NRS score was more in group B after
24 hours of post-PRP and that was significant

between the groups (p <0.05). Another study
assessed the therapeutic efficacy of TENS vs ultra-
sound-guided GNB in patients with Knee OA%. The
study found that after continuous 3 weeks of daily
TENS therapy, knee pain improved from a mean VAS
of 7.35 (£0.81) at baseline to 3.66 (+1.14) at the end
of 1 month. Whereas, after a single session of GNB,
the mean VAS improved from a baseline value of 7.41
(£0.86) to 2.87 (£0.92) at the end of 1 month. Thus,
GNB shows a significantly better result in improving
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knee pain than TENS therapy at 1 month. However, at
the end of 3 months, the VAS in both groups again
became comparable (p = 0.21)*. This reduction in
VAS score was consistent with our findings where
NRS score was reduced. Other studies where
US-guided GNB were performed show significant
reduction of NRS score from 2 weeks to 12
weeks?¥34, So, GNB may be a better option to
reduce the pain intensity as well as improve pain after
the PRP.

In our study, we have performed GNB under ultra-
sound guidance, which has been reported to be safer
and superior to the traditional fluoroscopic guided
procedure, especially in the presence of anatomic
variations of the genicular nerves. Previous studies
mentioned that direct visualization of the needle
position and trajectory using ultrasound can guarantee
a successful GNB because of proper localization of
the injected nerve®. In addition, ultrasound is consid-
ered portable and affordable and does not expose the
patient or investigator to radiation®*3¢,

Elashmawy and colleagues observed that after 1 and 6
months from the injection, VAS and NRS scores were
significantly improved in patients who underwent
US-guided GN alcohol neurolysis compared to those
with GNB. The improvement was remarkable after
the 1st month in both groups but after 6 months only
in the GN alcoholic neurolysis group™.

This study showed patients who received GNB before
PRP, had less analgesic requirements in the first 24
hours in each session. Similarly, the study had showed
that only 2 patients in the GNB group experienced
pain at the site of the injection and received parac-
etamol with resolution by the first week, and where
PRP group had more pain score which responded to
ice packs and paracetamol requirement was high?. Tt
was found that analgesia requirements were signifi-
cantly decreased in the GNB group more than in the
Intra-articular injections PRP group in all follow-up
sessions®’.

After 3 months of PRP therapy, the satisfaction rate
was similar in group B and the group A. Other studies
showed significantly higher satisfaction in the GNB
group in comparison to the control group in the 3rd
and 6th months*’. Follow-up values of the likert scale
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showed better satisfaction when compared to their
basal value in each group®.

From this study, it is evident that PRP combined with
ultrasound-guided GNB is more successful than PRP
alone in treating patients with primary knee OA in
terms of pain reduction after the PRP injection and
reduced analgesic needs.

Conclusion

Genicular nerve block reduces post-PRP injection
pain in primary knee OA. It also reduces the analgesic
requirements rather than solely using PRP.
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