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ABSTRACT

Background and Objectives: The purpose of the paper is to illustrate the real life clinical outcomes of a retrospective cohort of knee Osteoarthritis
(OA) patients treated with a novel laser disease management program; at the same time, to define the most effective operative procedure. The new laser
technique mimics the in-vitro benefits of Low-Level Laser Therapies (LLLT). The study compared the 3month efficacy and 6-month persistence of clinical
and functional benefits after application of laser energy either externally with a standard High Power Laser Therapy (HPLT) laser device (AG1 device,
FP3 version), or intra-articularly with the patented, low-energy AG8 intra articular fiber device (ultrasound-guided, same wavelengths, no handpiece). This
innovative laser device reduces to one hundredth the applied energy density. The pain suppressing efficacy of the LLLT-like laser FP3 procedure is intended
to act synergically with the strong biorestructuring and pain suppressing efficacy of natural origin polynucleotides (PN-HPT™ or Highly Purified Technology™)
injected before the laser session. PN-HPT™ are widely used in knee OA management for their persistent viscosupplementation properties overlapping those
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of high molecular weight hyaluronic acid.
Trial design: retrospective comparison of:

** Short term 3 month efficacy outcomes on pain and disability

** 6-month persistence of clinical improvements in two cohorts of patients with severe knee osteoarthritis. The active cohort knee OA patients (105
agonistic or recreative practitioners with persistent knee pain and disability resistant to conventional medical or physical therapies) were treated
with an innovative intra articular low-energy AG8 physical therapy protocol (ambulatory “AG8 Protocol 3" combined with a preliminary PN-HPT™
knee injection); the control-cohort patients (109 patients with knee disease of similar severity) were treated with a standard, multi frequency HPLT

ambulatory treatment protocol (FP3 device).

Outcome parameters: Western Ontario and McMaster Universities (WOMAC) assessments at baseline (T0) and after 2 weeks (T2) and 3 months (T3).
Secondary parameters: Nociceptive and neuropathic pain; assessment: standard 10 cm Visual Analogue Scale (VAS) immediately before and at the end of

each treatment session.

Results: Treatment with the AG8 protocol 3 / PN-HPT™ intra articular combination was associated with strongly significant short term (2 weeks) and
medium-term (3 months) benefits vs. controls treated with a conventional FP3 extra-articular treatment protocol both for the WOMAC Total Score and
WOMAC Pain and Function subscores. Benefits for the WOMAC Stiffness subscore were borderline non-significant. The subgroup analysis showed that the
2A (Grade-2 KL primary OA) and 2B (Grade-2 KL secondary (post-surgical) OA) mainly contributed to overall benefits.

Conclusion: The study showed the intra-articular Laser Needling® technique (ultrasound-guided AG8 laser device, Protocol 3 plus infiltration of a
facilitating agent such as intra-articular PN-HPT™ gel) to be more effective on knee OA pain than the traditional extra-articular FP3 laser technique, with

special reference to pain associated with primary OA.

Keywords: FP3, knee osteoarthritis; Laser Needling®; Polynucleotides highly purified technology™; PN-HPT™

ABBREVIATIONS

AGS8: Multifrequency, 4 wavelength, needle tipped Fiber Power
3 (FP3) intra articular laser device; AP-1: Activator Protein 1; BMI:
Body Mass Index; FP3: Fiber Power 3; HKA: Hip Knee Angle; HPLT:
High Power Laser Therapy; KL: Kellgren Lawrence grade; I.A.L.T.:
International Association Laser Therapy; ICRP: International
Committee on Radiological Protection; IL-1: Interleukin-1; LLL:
Low-Level Laser; LLLT: Low Level Laser Therapy; LAMBA ()):
Wavelength; LASER: Light Amplification by Stimulated Emission
of Radiation; MAPK: Mitogen Activated Protein Kinases; NF-
kB: Nuclear Factor Kappa Light Chain Enhancer of Activated B
Cells; NSAIDs: Non-Steroidal Anti Inflammatory Drugs; OA:
Osteoarthritis; PNs: Polynucleotides; PN-HPT™: Polynucleotides
Highly Purified Technology™; PRP: Platelet Rich Plasma; TNF-
alpha: Tumor Necrosis Factor Alpha; VAS: Visual Analogue Scale;
WADA: World Anti-Doping Agency; WOMAC: Western Ontario
and McMaster Universities

INTRODUCTION

Globally, hip and knee Osteoarthritis (OA) ranked as the eleventh
leading cause of disability among the 291 conditions investigated in
the Global Burden of Disease 2010 study, with the Years Lived with
Disability (YLDs) index almost doubling in less than 20 years, from
10.5 million YLDs in 1990 to 17.1 million in 2010 [1]. Nociceptive
pain is the dominant and earliest OA symptom, and control of pain,
the leading contributor to both disability and worsening quality of life,
is the paramount problem facing all OA specialists. All OA symptoms
pain, but also restricted range of motion and morning stiffness,
crepitus, instability, and joint deformities - ultimately originate from
disruption of the physiological balance between cartilage matrix
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reduction of inflammation and edema [4-6]. HPLT (High Power
Laser Therapy) laser devices have power outputs of some watts
per cm? are also active on inflammation and pro-inflammatory
cytokines, and have also been used for OA symptom relief,[7]
although with problems of energy dispersion and exaggerated rises
of tissue temperature [5]. Fiber Power 3 (FP3) lasers, extensively
used for pain relief in knee OA, are multi frequency HPLT devices
that concomitantly leverage three wavelengths in the red and near-
infrared 400 to 1,100 nm therapeutic range. This wavelength range
allows an intense tissue penetration of light energy while minimizing
untoward effects [8].

The innovative 4 wavelength, low-power, needle equipped
AGS8 intra articular (ultrasound-guided) fiber device that was
used in this retrospective comparative study (Italian patent No.
102015000027296) uses the same wavelengths (laser and/or light
emitting diode) of a standard FP3 device, but eliminates the FP3
handpiece. The AGS fiber device is the outcome of more than 25 years
of studies about the interaction between monochromatic Low Level
Laser (LLL) and intra-articular tissues [8].

Recently, the combined use of LLL and intra articular Hyaluronic
Acid (HA) injections was shown to prolong the functional joint
longevity of worsening knee OA [9]. Natural-origin polynucleotides,
highly purified fragments of linear DNA also known with the
acronym PN-HPT™ (PN-HPT™, Polynucleotides Highly Purified
Technology), have repeatedly shown to be either an alternative or a
complement to hyaluronic acid in knee OA and degenerative joint
disease of other sites even in long term studies [10-15]. PN-HPT™
deserved to be also tested as an alternative to HA in LLL/HA protocols
for pain and symptom relief in knee OA.
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The combination of PN-HPT™ infiltrations (CONDROTIDE®)
and laser treatments with the AGS8 intra articular laser device, both
echographically guided by a human operator, is patented under the
brand Laser Needling® and has been refined since 2014. This paper,
the first academic one about a Laser Needling® knee OA treatment
protocol, illustrates the retrospective comparison of outcomes (3
month efficacy and 6 month persistence) in real-life knee OA patients
treated with two laser OA management programs. Laser energy was
applied at the same wavelength either externally, with a standard
HPLT technique (multi-frequency FP3 laser), or intra-articularly
with a low-energy FP3-like AG8 device (Laser Needling® technique)
that allows to reduce to one hundredth the applied energy density.
The purpose of the retrospective comparison was to compare the
most frequently applied AG8 treatment protocol, which requires no
more than 2 or sometimes 3 short treatment sessions (a few minutes)
and is well defined in terms of number of sessions, laser applications
per session and time spacing between sessions, with a standard FP3
treatment protocol, which may require long daily sessions (20-30
minutes) targeted to the pain trigger points.

METHODS

Characteristics and features of the AGS8 intra articular laser
device:

* Remotely controlled (with microprocessor), multifrequency
continuous emission, class IIb (93/42) FP3-like laser device.

* Coherent light beams contemporarily emitted in three
wavelengths out of the four ones generated by the device,
all in the maximally biostimulating range (590-960 nm). All
wavelengths, previously tested with a standard HPLT FP3
device, were not associated with any local untoward effect.

» Energy application: either by traditional handpiece (power up
to 12 watts) or, more innovatively, with the help of a quartz
optical fiber (400 pm) and a single-use intra-articular 21G
needle.

The modulated energy emission generates a steadily excited
electromagnetic field with the same bio stimulating effects, at the
target joint tissues below the skin and muscle planes, which are
elicited by LLLT [8]. The 21G needles of variable length eliminate
all phenomena of light refraction and reflection in superficial tissue
layers, thus minimizing tissue overheating and the loss of efficacy due
to energy dispersion. This allows energy densities that are much lower
than those required with standard FP3 devices; the light scattering at
the tip of the needle is only associated with some local vasodilatation
and does not perturbate the steady bio stimulating effect of the
electromagnetic field [8].

All intra-articular AG8 protocols mimic the outcomes and
evidences of LLLT in-vitro studies, reduce the in-vivo energy exposure
of tissues to one hundredth of that associated with standard HPLT
techniques, and reduce the length and number of laser sessions.
Moreover, all AG8 protocols are in full agreement with the guidelines
of the International Commission on Radiological Protection (ICRP,
European Union Official Gazette, L 013, 17th January 2014) and
analogous regulatory documents [16] concerned with minimization
of body exposure to ionizing and non-ionizing electromagnetic
radiation. Indications and contra-indications of AG8 protocols are
the same of any physical therapy; at the same time, AG8 protocols
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are also an infiltrative therapy with the contra indications of all
infiltrative therapies.

Study design

Five AGS8 intra articular protocols have so far been studied,
with variable dosimetry of the three active wavelengths of the
multifrequency AG8 laser device as a function of the target tissue
volumes and the musculoskeletal conditions to be treated. When
taking volumes to be treated and energies required into consideration,
the “AG8 Protocol 3” is ideal for the treatment of painful disorders
of the knee and shoulders. The “AG8 Protocol 3”, combined with a
preliminary PN-HPT™ knee injection, was the ambulatory protocol
applied to 105 agonistic or recreative practitioners of sports activities
like tennis, running and bicycle with persistent knee pain and
disability resistant to conventional medical or physical therapies.
Controls were a cohort of 109 FP3 treated knee OA patients with
disease of similar severity. The two prospective cohorts of ambulatory
subjects were collected over 36 months (March 2015 to March 2018),
with an individual short term “efficacy follow up” of 3 months and a
“persistence follow up” of any symptom improvement of 6 months.

Table 1 illustrates the cohort demographics of the patients of the
AGS Protocol 3 / PN-HPT™ treatment program, classified as non-
responders to previous knee OA pain-control standard strategies.
A two week wash out period was required before admission to the
AG8 Protocol 3 / PN-HPT™ program. No other medical or physical
therapy was administered concomitantly to the combined treatment
program; antipyretics for common respiratory disorders arising
between control visits. The mean age of the 55 female and 54 male
subjects of the FP3 control cohort was 47,89 + 12,37 (p = 0.065 vs.
AGS8 Protocol 3/ PN-HPT™ cohort).

Patient Selection and Categorization and Study Procedures

All enrolled patients with degenerative OA had tibiofemoral
lesions and refused surgery, including prosthetic implantation.

A. Inclusion criteria: Patients with compromised efficiency
in sports activities due to persistent pain and disability despite
previous medical or physical therapies; up to Kellgren and Lawrence
radiographic Grade-3 OA (joint space narrowing < 2 mm, moderate
multiple osteophytes, some initial sclerosis and possible deformity of
bone ends) [17].

B. Exclusion criteria: Patients less than 25 or more than 75
years old; Kellgren and Lawrence radiographic Grade-4 OA;
patellofemoral chondropathy and OA with patellar instability and
vertical gonalgia; very severe varus and valgus knee (hip-knee-ankle
angle, HKA >20°);[18] rheumatologic disorders (psoriatic arthritis,
etc.); patients in treatment with corticosteroids or anticoagulants,
thrombocytopenia or coagulopathies; local or systemic infections;
usual contra indications to physical therapies such as tumors,
pregnancy and psychiatric disorders. Previous surgery for lesions of
the anterior cruciate ligament or traumatic meniscal injuries did not
prevent screened patients from inclusion.

The retrospectively enrolled patients were divided into 9
subgroups according to the etiology of knee pain-age-related and
degenerative, past selective or total meniscectomy and/or ligament
repair, tibial plateau fracture and osteosynthesis, axial defects (HKA
< 20°) with overweight: [18-20].

[EIH nttps://cx.doi.org/10.37871/jjssm.idl53



International Journal of Sports Science & Medicine a

ISSN: 2640-0936

(BMI: Body Mass Index; normal range 25 e 30 kg/m?).

Table 1: Characteristics of the prospective cohort treated with the intra-articular AG8 laser device (treatment Protocol 3) combined with intra-articular PN-HPT™

AG8 Protocol 3 / PN-HPT™ cohort demographics

Gender distribution

50 women, 55 men

58.4 £ 12.8 years

Mean age Males: 55,6 + 12.8
Females. 61.5+12.2
Age range 25to 75 years
Mean BMI 26.8 +2.1 kg/m?
Monolateral OA 39 patients
Bilateral OA 66 patients
Mean reduction of knee joint space 3+1Tmm

Definition of “non-responder”

Lack of satisfactory control of pain and related disability with either repeatedly
administered oral NSAIDs and/or opioids, intra-articular injections of
hyaluronans or corticosteroids or traditional physical therapies and rehabilitation
Previous side effects

Previous lack of compliance

o lstsubgroup [1A ]: Grade-1 Kellgren-Lawrence (KL) primary
OA

o 2nd subgroup [1B ]: Grade-1 KL secondary (post-surgical)
OA

o 3rd subgroup [1C ]: Grade-1 KL OA due to axial defects less
than 20° and overweight (still practicing non-agonist activity,
no significant problems in everyday social life)

o 4th subgroup [2A ]: Grade-2 KL primary OA
« 5thsubgroup [2B ]: Grade-2 KL secondary (post-surgical) OA

o 6th subgroup [2C ]: Grade-1 KL OA due to axial defects less
than 20° and overweight (no sports activity but still active in
everyday social life)

« 7th subgroup [3A ]: Grade-3 KL primary OA

o 8th subgroup [3B ]: Grade-3 KL secondary (post-surgical)
OA

o 9th subgroup [2C ]: Grade-3 KL OA due to axial defects less

than 20° and overweight (disruptive problems in everyday
life)

The number of patients in each subgroup is shown in Figure 1. The
age distributions in subgroups were close to the age distribution of
the overall cohort, with the expected lower mean ages in post-surgical
subgroups 1B and 2B (40.2 + 12.0 and 47.4 + 11.2, respectively) due to
enrolled patients as young as 25 in both subgroups. Bilaterally treated
patients (4 cases) were considered as independent assessments and
counted twice.

All enrolled patients gave their informed consent. No change
of the predefined, standard total energy per session or the number
of sessions were allowed under the AG8 Protocol 3; conversely, a
second irradiation in the same session with the same total energy
was permitted if needed, possibly modifying the angle of needle
insertion. The procedure was performed with standard commercial
21G needles and 40-um optical fibers with plastic guide and sterile
insertion through the usual portals of approach to the knee joint
(Figure 2). The echo guided procedure with a 3-13 MHz linear probe
was preferred in obese subjects or in case of abundant joint fluid. The
same protocol was applied to the FP3 treated patients. The settings of
the conventional HPLT extra-articular FP3 laser device were double
those adopted in the AG8 Protocol 3 / PN-HPT™ program.
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Baseline and follow-up assessments -Western Ontario and
McMaster Universities (WOMAC) assessments (WOMAC version
3.1 for the knee), were carried out at admission (baseline, T0) and after
2 weeks (T2) and 3 months (T3). A standard 10-cm Visual Analogue
Scale (VAS) were used to assess nociceptive pain, respectively,
immediately before and at the end of each session. A telephone VAS
interview was carried out after 6 months to assess persistence of pain
benefits, if any.

Laser Needling® sessions to counteract pain, muscle contracture,
and edema were followed by at least 8 weeks (4 sessions per week) of
domiciliary self training over the 3 month follow up, starting from
the second week, to help the recovery of the knee joint function and
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Figure 1: Number of patients in the nine subgroups defined according to the
etiology of the knee pain.
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muscle strength with the help of standard passive and isometric
concentric and eccentric active muscle reinforcement techniques.

Statistical analysis

All analyses were performed with the STATA/SE 12.1 software
(StataCorp LLC, 4905 Lakeway Drive, College Station, Texas 77845-
4512, USA). The efficacy parameters assessed were:

WOMAC total score and WOMAC pain, joint stiffness, and
function subscores; assessment: total score and subscores after 2
weeks (T2) vs. baseline (T0).

VAS pain scores: Scores after 1 and 2 weeks (T1 and T2) and after

3 ISSN: 2640-0936

3 months (T3) vs. baseline (T0).

Differences between semi-quantitative scores were analyzed with
the one tail non parametric Mann Whitney U-test with a p < 0.05
significance threshold.

RESULTS
Overall comparisons

Table 2 summarizes the outcomes of the short term, 2-week
retrospective comparisons. Differences vs. baseline were strongly
significant both for WOMAC Total Score and WOMAC Pain and
Function subscores and borderline non-significant for the WOMAC

Table 2: WOMAC Total Score, WOMAC Pain, Function and Stiffness subscores at baseline (T0) and after 2 weeks (T2) and 3 months (T3, but only for VAS nociceptive
pain scores) after the intra-articular AG8 Protocol 3 / PN-HPT™ and extra-articular FP3 treatment sessions (n = 105 and n = 109, respectively). Statistically significant
differences are highlighteded by .

PARAMETERS AGS8 (3) / PN-HPT™ protocol A FP3 protocol p
WOMAC Total Score
TO 73.39+6.86 69.65 + 5.90
T2 55.33+7.08 51.99+7.23
Difference vs. baseline (T2-T0) -20.06 £ 5.15 -17.66 £ 6.09 = p =0.00002
WOMAC Pain subscore
T0 15.45+2.75 13.77 £ 3.67
T2 8.50 £2.89 7.61+4.00
Difference vs. baseline (T2-T0) -6.94 +2.45 -6.17 £2.23 2> p=0.005
WOMAC Function subscore
T0 50.73 +7,91 49.27 £ 8,5
T2 40.73+8,39 40.64 + 9,51
Difference vs. baseline (T2-T0) -10.00 £ 3,55 -8.62 +4,97 > p=0.0001
WOMAC Stiffness subscore
TO 4.28+1.52 3.8311.45
T2 1.96+£1.18 1.66£1.2
Difference vs. baseline (T2-T0) -2.31+0.89 -2.17+£0.75 p=0.071
VAS
TO 7.10£1.05 6.11+2.11
T1 4.07+1.35 3.33+1.88
T2 3.68+ 1.57 3.25+2.00
T3 3.62+1.58 3.45+1.87
Difference vs. baseline (T1-T0) -3.03+1.20 -2.78 +1.89 p=0.62
Difference vs. baseline (T2-T0) -3.42£1.59 -0.86+0.63 2> p=0.043
Difference vs. baseline (T3-T0) -3.48 +1.59 -2.66 £ 1.95 > p=0.0038

Table 3: Significant comparison of WOMAC Function subscores and VAS nociceptive pain scores after 2 weeks (T2) vs. baseline (T0) [ intra-articular AG8 Protocol
3/ PN-HPT™ vs. extra-articular FP3 treatment protocols ] in the 2A subgroup (Grade-2 KL primary OA). Statistically significant differences are highlighteded by .

::Rsﬁr;zﬁs AG8 (3) / PN-HPT™ protocol (n = 18) prnp:‘:‘z)“' p
WOMAC Function subscore
TO 53.39+7.26 48.14+10.18
T2 43.519.65 40.93+£9.59
Difference vs. baseline (T2-T0) -9.89+473 -7.21+4.48 = p =0.008
VAS
TO 7.06 +1.30 6.5+1.29
T1 3,78+1.22 3.36 +2.06
T2 3.7+1.91 3.29+2.09
T3 3.17+1.76 3.71+1.94
Difference vs. baseline (T1-T0) -3.28 £1.07 -3.14+1.1
Difference vs. baseline (T2-T0) -3.39+1.97 -3.21+0.27
Difference vs. baseline (T3-T0) -3.89+1.88 -2.79+0.97 = 0.012
SCIRES Literature - Volume 4 Issue 2 - www.scireslit.com Page - 034 m https://dx.doi.org/10.37871/ijssm.id53



International Journal of Sports Science & Medicine a

ISSN: 2640-0936

Table 4: Significant comparison of VAS pain scores after 3 months (T3) vs. baseline (T0) [intra-articular AG8 Protocol 3 / PN-HPT™ vs. extra-articular FP3 treatment
protocols] in the 2B subgroup (Grade-2 KL secondary (post-surgical) OA) Statistically significant differences are highlighteded by =.
E’Z‘Rs’:'l:':iﬁs AGS (3) / PN-HPT™ protocol (n = 20) pr’n':‘;tg)“' P
VAS
TO 7.45+0.83 6.26 +1.14
T1 42+1.15 3.0+1.38
T2 3.95+1.88 2.96 +1.55
T3 3.9+1.29 3.48 £ 1.41
Difference vs. baseline (T1-T0) -3.25+1.21 -3.26+1.21
Difference vs. baseline (T2-T0) -3.5+2.26 -3.3+0.64
Difference vs. baseline (T3-T0) -3.55+1.54 -2.78+1.31 > 0.044

Figure 2: Fiber insertion and intra-articular diffusion of the laser radiation.
Author’s photograph.

Stiffness subscore. As regards the main investigated symptom, pain,
significant improvements of the VAS efficacy scores were recorded,
in agreement with WOMAC Pain subscores, after 2 weeks; VAS
nociceptive pain scores improvements persisted after 6 months (data
not shown).

The patients allocated to the Laser Needling® technique with
the AG8 laser device (Protocol 3) facilitated by the intra-articular
injection of PN-HPT™ verbally reported improvements in pain
already a few hours after the first treatment session.

Subgroup comparisons

Short-term (WOMAC Pain subscore) and medium-term (VAS
score) in the 2A subgroup showed statistically significant differences
between the AG8 Protocol 3/ PN-HPT™ and FP3 treatment protocols
(Table 3). The AG8 / PN-HPT™ treatment protocols showed pain
benefits also in the 2B subgroup (Grade-2 KL secondary (post-
surgical) OA) (Table 4).

Safety and drop outs

Summarizing, no intra-articular side effects; minor laser induced
local hyperemia was frequent, but transient in no more than a few
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hours. Three patients, subjectively satisfied of the first treatment
session despite the feeble 2-point VAS reduction, refused the second
Laser Needling® session after 7-10 days.

DISCUSSION

The overall results of the study may be summarized as follows:
in combination with an intra articular PN-HPT™ gel injection as
facilitating agent, the intra-articular Laser Needling® technique,
centered on the LLL-like properties of the low energy, ultrasound-
guided FP3-like AG8 intra-articular laser device (treatment protocol
3), is more effective, on the pain associated with knee OA, than the
extra articular High Power Laser Therapy (HPLT) with a AG1 laser
device, FP3 version. This is especially true for the pain associated with
primary OA more than for secondary OA. This higher efficacy, which
the exploratory VAS interviews seemed to confirm to extend over
a 6 month follow up (data unreported), develops over time despite
a concomitant reduction to one hundredth of the applied energy
density compared with the AG1 technique. Several participants could
resume their amateur sports activity after a few weeks; the protocol
might also be especially useful in young subjects or subjects with
concomitant disorders. The outcomes of this first Laser Needling®
study seem to suggest strong efficacy on pain after 2 weeks, a possibly
somewhat more selective efficacy on function (statistical significance
only in the 2A or Grade-2 KL primary OA subgroup), and poor
efficacy on joint stiffness. However, this is also the case for the extra
articular FP3 traditional treatment option. Overall, outcomes of both
laser strategies are poor on knee OA pain associated with overweight
or varus-valgus deformities.

Promotion of tissue regeneration, reduction of inflammation, and
relief of pain by all LLL devices including AG8 are not associated with
any ablative or thermal mechanism, but with the cytochemical changes
that follow the light absorption by cells (photochemical effects)[4].
Increased nitric oxide release and tissue perfusion, and suppression
of pro-inflammatory cytokines, mediators and related pathways like
Tumor Necrosis Factor Alpha (TNF-alpha), Interleukin-1 (IL-1) and
the related Mitogen Activated Protein Kinases (MAPK) pathway are
prominent candidates among outcomes of LLL treatments [21-23].
The same might be true for transcription factors NF-kB and AP-1,
activators of pro-inflammatory genes in chondrocytes [21-23]. This
intracellular effects may well explain the favorable outcomes of LLL
therapy in the control of knee OA pain [24-26].

Based on this background of elective anti-inflammatory activity,
the Laser Needling® procedure candidates for a distinctive role in the
earliest phases of OA development, with special reference to pain,
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when anatomical damages are still minor and interference with the
biochemical mechanisms leading to pain may be highly fruitful.

The PN-HPT™ based (CONDROTIDE®) gel formulation injected
as indispensable complement to the Laser Needling® procedure, is
a transparent, colorless, viscoelastic solution of highly hydrophilic
PN-HPT" (concentration: 40 mg in 2 mL in single-use, apyrogenic,
2 mL glass prefilled syringes). PN-HPT" have long-term persistent
moisturizing, viscoelastic and viscosupplementation properties
comparable to high-molecular weight hyaluronic acid [12]. All the
content of one prefilled syringe is usually injected; as HA, it helps to
diffuse by diffraction the monochromatic and concentrated radiant
energy all over the knee joint cartilage and inflamed synovium.

Yet the PN-HPT™ contribution might well extend beyond this
latter passive action. By steadily supplying nucleotides and other
precursors to chondrocytes, PN-HPT" maximize the trophic and
protective activities on knee chondrocytes and cartilage, in fact
more than HA [27,28]. Pain control after intra-articular injection
of polynucleotides is also more vigorous and rapid compared with
HA. [12-14]. PN-HPT™ might also conceivably slow the progression
of joint damage. Combined with the AGS8 intra-articular laser
protocol, the trophic activity on chondrocytes developed by PN-
HPT™ conceivably synergize with the photochemical effects of the
intra articular LLL device. Of course, elucidating the interesting,
and possibly quite likely, issue of synergy will need further, targeted
studies.

There are other procedural question marks that only future
studies will be able to solve. The ideal portal to access to the knee
joint cavity is a still undefined issue; other unclear issues are the ideal
number of intra articular energy administrations per session and
the real persistence of pain control over time. The outcomes of the
VAS interviews after 6 months, although suggestive and supported
by previous studies with LLL devices, [24] can be considered nothing
more than explorative and preliminary and in need of properly
designed investigation. Studies in other indications, eg. shoulder
disorders and overburden disorders of muscles and tendons, are also
warranted. The same can be said for combined administration with
other biological techniques like PRP (Platelet Rich Plasma) and stem
cell infusions.

As regards the long term acceptance of the Laser Needling®
technique in knee OA management, it needs no more than one or two
treatment sessions of a few minutes, compared with repeated, even
daily,long session of traditional laser devices targeted to pain trigger
points, and many patients asked to repeat the procedure over the next
15 months. Some of the other Laser Needling® benefits:

o Asan intra articular technique unaffected by skin pigments,
phototypes, the skin color, and tattoos have no relevance.

o The laser radiation can be easily targeted to the more
important area to be treated, even if deep or under bone
tissue, by modifying the needle inclination.

o The rapid and persistent anti-inflammatory effect of Laser
Needling® often avoids the need for corticosteroid injections,
with their adverse effects on cartilage as well as reporting
to the World Anti-Doping Agency (WADA). For the same
reason, Laser Needling® should be in the future considered
first choice in knee OA patients with concomitant diabetes
of hypertension. The same is true for young individuals with
borderline lesions of meniscus and joint cartilage before

surgery.
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o Eliminating the need for corticosteroid injections eliminates
steroid doping problems in individual practicing sports at
more than amateur level.

o No risks of allergy or drug intolerance: PN-HPT™ have no
potential for that [12-15].

o Energies involved are always well below the International
Committee on Radiological protection (ICRP) thresholds.

CONCLUSION

The intra-articular Laser Needling® technique (multi-channel
AGS laser device, Protocol 3) in combination with intra articular
PN-HPT™ gel injection (CONDROTIDE®, Mastelli Srl, Sanremo,
Italy) is a novel procedure, centered on the LLL-like properties of
the low-energy FP3-like AG8 device, mainly targeted to OA pain
control. The study showed the new intra-articular laser technique to
be more effective on knee OA pain than the traditional extra-articular
FP3 laser technique, with special reference to pain associated with
primary OA.
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