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Abstract

Background: Regenerative injection therapy, perineural
subcutaneous injection (PSI) of dextrose in low concentration
(5%) (D5W) to the subcutaneous nerves and low level laser
therapy (LLLT) are analgesic to nerve pain so muscles can
restore their normal function. They could be an alternative to
conventional symptomatic management of chronic muscu-
loskeletal conditions.

Aim of Study: To compare the benefit of PSI with D5W
and LLLT on pain modulation in patients suffering from
chronic knee osteoarthritis (OA).

Material and Methods: 100 patients aged 40-70 years,
either gender with mild to moderate osteoarthritis of knee
were studied. They were equally divided into two groups.
Group (I) received dextrose injection 5% in sterile water
(D5W) in determined points and group (II) received LLLT.
Pain intensity was determined by using visual analogue scale
(VAS) and Knee condition was evaluated on the basis of the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC).The pretreatment and post-treatment out-
comes were compared between two groups.

Results: At the end of the treatment, all patients reported
improvement in all parameters compared with pretreatment
scores. The PSI group injected with DSW showed a significant
reduction in pain scale and improved WOMAC scores after
end of the treatment compared to LLLT group.

Conclusion: PSI Injection or LLLT could significantly
decrease pain in patients with mild to moderate knee osteoar-
thritis and improve their functional status. PSI was more
effective to control pain in our patients.

Key Words: Perineural injection — Low level Laser — Knee
osteoarthritis.

Introduction

PAIN due to knee osteoarthritis (OA) is the most
distressing troublesome to patients. The source of
pain is not well understood. It is often of multiple
origins [1]. Patients are often refractory to usual
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conventional treatment and different types of intra-

articular injection. Researchers usually looking for
newer, safe conservative therapy to stop pain [2].
Prolotherapy (the term proli is Latin for "to grow");

was introduced as regenerative therapy via injection
of solution into or outside the joint space in order
to initiate repair and functional restoration of soft
tissues in the joint [3]. It was proposed that it had
a promising role in diminishing chronic pain of
neuropathic and musculoskeletal origin and was
associated with immediate pain relieving impact.

One of the suggested theories is that neuronal
friction may cause chronic constriction injury (CCI)

of nerves causing neuropathic pain (4). Perineural
subcutaneous injection (PSI) of dextrose in low
concentration (5%) to superficial CCI which is
near to the subcutaneous (under the skin) nerves

is analgesic to nerve pain so muscles can restore

their normal function [4]. In knee OA, positive
outcomes may be achieved by expanding this tech-

nique. PSI includes injections around periarticular
sensory nerves and particularly their points of
fascial penetration, where they pierce the subcuta-

neous plane [5]. Low-level laser therapy (LLLT)

is one of the safe and non-invasive methods which

have recently attracted the attention of many re-

searchers and specialists for treatment of knee OA
[6]. As regards the protective part of LLLT against
synovitis and cartilage degradation in rats [7] and
in humans [8]. It was recommended that LLLT may
play a double benefit as both an anti-inflammatory
impact and a stimulatory impact on tissue repair
that make it especially appropriate in osteoarthritis

treatment [9].

Objectives:

In response to the need for alternative safe
treatment methods for chronic osteoarthritis, the
aim of this study was to compare the efficacy of
subcutaneous injection of 5% dextrose (PSI) to
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LLLT on pain modulation in patients suffering
from chronic knee OA.

Material and M ethods

During 2016-2017, one hundred patients aged
40-70 years, either gender with mild to moderate
OA [Kéllgren-Lawrence (KL) grade | and I1] and
were dissatisfied with previous attempts at con-
servative treatment including non-steroidal ant
inflammatory drugs were studied. No patient where
dropped out. Patients with grade 111 & 1V OA,
malignancy, any knee injection within the last 3
months, body massindex (BMI) >45kg/m?, uncon-
trolled diabetes mellitus, arecent history of trauma
to the knee and any co-morbidity severe enough
to prevent participation in the study were excluded.
Before the treatment, the pain intensity was deter-
mined by using visual analogue scale (VAS), in
this scale, O indicated no pain and 10 indicated the
worst pain. Knee condition was evaluated on the
basis of the Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) which
varies between 0 and 96 points and in which lower
scores indicate better knee status.

Patients were randomly divided into two equal
groups: Group (I) received dextrose injection and
group (I1) received LLLT. All participants signed
the free and informed consent term of the study.
Injection Intervention for the group (1): Knee was
examined, landmarks were determined. Under
sterile condition, a pal pation-guided subcutaneous
injection of a buffered dextrose 5% in sterile water
(D5W) in determined points was injected using
0.5mL of solution with a 25-gauge needlein 4
points around the knee (Fig. 1) where the periartic-
ular nerves exit the joint capsule. Two points were
located at upper lateral and medial parts of the
kneejoint, one point at aline medial to knee and
one point located at the head of the fibula. Addi-
tional points were added to patients complain of
pain aong the saphenous nerve on physical exam-
ination. We repeated injection after 1 week and
according to participant improvement injection,
weekly apart, atotal of 4 injections were received.
No post-injection analgesics were provided to
participants. Treatment was provided for the group
(IM) included LLLT treatments on 8 points, with a
dose of an energy of 6 Jpoint for 60 seconds, with
atotal dose of 48 Jin each session. The selected
eight points are the medial and lateral epicondyles
of the tibia and femur, the medial and lateral knee
joint gap, and the medial edge of the tendon of the
biceps femoris and semitendinosus musclesin the
popliteal fossa. LLLT therapy was administered 2
times/week for 3weeks with alow power laser

(power 50mW, continuous wave, wavelength 830
nm). Finally, the pretreatment and post-treatment
outcomes were compared between two groups.

Satistics:

Demographic characteristics are demonstrated
as mean * standard deviation (continues data). The
statistical analyses consisted of chi-square, repeated
measure ANOVA, t-test, and paired t-test; a p-
value less than 0.05 were considered significant.
Statistical analysis was performed by using SPSS
statistical difference software ver. 15.0.

Fig. (1): Points of periarticular injection around the knee.

Results

In this study, from November 2016 to December
2017, atotal of 100 patients were assessed they
were randomized in two equal groups. The base
line characteristics of patients are presented Table
(1), shows that no statistically significant difference
between the demographic data between the two
groups. Table (2), shows that there was no differ-
ence between the 2 groups according to VAS and
WOMAC scores before treatment. VAS score shows
significant improvement (p<0.001 in group | treated
with peri-articular injection than group Il treated
by LLLT at end of the treatment. Also, WOMAC
score improved after treatment in both groups.
Comparing both groups, patients that were treated
with peri-articular injection had significant im-
provement p<0.0001. WOMAC subscales are pre-
sented in Table (2).

Table (1): Comparison of Demographic data between the two
groups (no=100).

Variable Group | Group Il p-value
Age 59.2£12.4 59.4+152 0.349
Sex: Male/Female 21/29 22/28 0.492
Body massindex, Kg/m?  313%12 31.9+09 0.752
Duration of pain 7.5+0.9 8.2+0.8 0.1

(before treatment/month)
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Table (2): Comparison of VAS & WOMAC subclasses between the two groups.

. p-vaue p-value
Variables (SD) Group | Groupll (within groups)  (between groups)
VAS
Before treatment 7.31%£16 7.81tal.71 <0.0001 * * 0.15
After treatment 5.00+2.27 5.90+£2.68

WOMAC, total score;
Before treatment 46.66+13.12 45.28+10.28 <0.0001*** 0.77
After treatment 36.22+12.2  38.36+12.88

Pain:
Before treatment 1142394  9.22%+2.2 <0.0001*** 0.69
After treatment 7.52+4.25 9.56+5.36

Siffness:
Before treatment 2.33+1.02 3.56+1.8 <0.0001*** 0.7
After treatment 1.8410.94 3.78+1.73

Function:
Before treatment 34.55+9.1 33.6+5.85 <0.0001*** 0.89
After treatment 26.4419.29  26.78+8.43

VAS: Visual Analogue Scale (0-10).

WOMAC: Western Ontario McMaster University Osteoarthritis Index (0-96).

SD : Standard deviation.
Discussion

Both perineural subcutaneous injection (PSI)
and LLLT are emerging harmless approaches which
can be effectively utilized in mild to moderate
knee OA [10] . PSI isan injection of buffered dex-
trose 5% (D5W) solution close to subcutaneous
peripheral nervesin order to quick relieve of pain
such as knee OA to restore its normal function [11].
Usual injection sitesin knee OA were at superficial
CCI of the anterior femoral cutaneous nerve of the
thigh, obturator nerve, and saphenous nerve [11].
A new review described the efficacy of dextrose
prolotherapy than injection of local anesthesia and
exercise program [12]. A comparative study in 2017,
presented a prominent decrease in WOMAC scores
in peri- articular injection than intra-articular forms
[5]. A practically identical outcome was recorded
in the previous report in 2013, in which dextrose
injection accomplished a significant change in the
WOMAC composite score [13].

LLLT isatype of photo-biomodulation therapy
in which low-frequency continuous laser of typi-
cally 540 hundred-830nm wavelengths [10], utilized
for stimulation of the process of healing and di-
minishing of pain. Previous studiesusing LLLT
has shown its effectiveness in dealing with Achilles
tendonitis [14], cervical pain [15], lumbar pain and
newly on agonizing mild to moderate osteoarthritis
kneejoint [6].

In response to the requirement for more up to
date, safe, aternative modalities of management
for chronic pain associated with knee osteoarthritis,

given the current drugs with side effects, we seek
to compare the use of PSI prolotherapy and LLLT
benefits.

Our results showed that both PSI and LLLT
can be effectively used as rapid management of
pain associated with knee OA. The improvement
in all patients we reported reflected by VAS and
WOMAC scores, further, our patientsin PS| group
showed a statistically significant and clinically
relevant impact on the pain scale and improvement
of total WOMA C and subclasses scores at end of
the study compared with LLLT group. Our results
demonstrated that the improvement in WOMAC
scores is consistent with the previous study [11] of
knee OA using PSI. We compared the effect of PSI
to LLLT, both had pain modulation effect. In the
present study, we did not recommend the use post-
treatment anal gesic drugs to observe the improve-
ment of patients with the management.

A superior impact of peri-articular prolotherapy
on the WOMAC score and diminishing of knee
disability compared with intra-articular injections
was recorded [11], also pain score was significantly
lower at 5-month visitsin the peri-articular group
they studied compared with the intra-articular
group [11] . In 2007 Lyftogt, utilized similar idea
and treated joint pain and swelling in OA by inhib-
iting neurogenic inflammation using dextrose pro-
lotherapy [16] . The peri-articular injection was
recommended to be a simple technique, effective
and safe. Applying it could avoid some problems
could occur with intra-articular injection [11] par-
ticularly in some compromised patients.
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Comparing application of active LLLT 2/week
continuous wave and a dose of 6Jcm? over 4 weeks
to placebo LLLT [17], it was found that patients
treated with the active diode laser demonstrated
significant improvements in pain, and knee flexion
compared with the control sham group. Franico et
al., [18] reported limitation of the clinical trials
available involving both LLLT and prolotherapy
injections used adjunctively. Our patients treated
with LLLT showed significant improvement in
pain and WOMAC scores, but it was less significant
compared to group | treated with PSI. No one of
our patients studied showed side effects. Dextrose
is inexpensive and safe complementary treatment
to decrease pain. Taking into consideration that
intra-articular injections have serious complications
such as septic arthritis, PSI could be a substitute.

Conclusion:

PSI Injection or LLLT could significantly de-
crease pain in patients with mild to moderate knee
osteoarthritis and improve their functional status.
PSI was more effective to control pain in our
patients.

Recommendations:

Although neural Prolotherapy is an effective
novel and evolving treatment for non-malignant
persistent pain, based on sound neuroscientific
principles, it may be a short time and pain will
recur to prevent this problem for patients, we
recommended body posture and daily activities
correction, isometric quadriceps setting exercise,
healthy dieting and weight control and lifestyle
modification. Additional studies are required to
detect the precise mechanism of PSI on pain mod-
ulation.
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