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Abstract: Background/Objectives: Knee osteoarthritis (OA) is a progressive and disabling
musculoskeletal disorder characterized by the degeneration of joint cartilage, leading to reduced
range of motion and diminished quality of life. Globally, knee OA is estimated to account for
approximately 80% of all osteoarthritis cases. The current standard of care is to provide conservative
treatment with medication and lifestyle changes, but when they fail, surgical intervention may be
required. Approximately 69% of patients with knee OA undergo total knee replacement surgery.
Methods: The patient in this case study is an 85-year-old female who failed standard conservative
care, presenting with advanced knee OA, poor posture, and an antalgic gait. The patient opted for
regenerative medicine-focused care prior to seeking surgical intervention. The protocol included
several regenerative therapies, pulsed electromagnetic field therapy (PEMF), myofascial release
therapy, red light-emitting diode treatment (red light therapy), and a connective tissue transplant
with a Wharton’s jelly tissue allograft. Results: Prior to treatment, the patient reported extreme pain.
At the 3-month follow-up, she noted substantial pain reduction, and by the 12-month mark, reported
complete resolution of pain. At a 5-year follow-up, the patient continued to report the absence of knee
pain. Conclusions: This study observes the sustained improvement in pain and functional outcomes
following a multimodal care approach. Aligning complementary regenerative protocols to target root
causes instead of focusing on symptom management could improve outcomes-based care practices
and should be further studied.
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1. Introduction

Osteoarthritis (OA) is one of the most common rheumatologic disorders. The global prevalence
of symptomatic OA is estimated at 240 million individuals, 10% of men and 18% of women 60 years
or older [1]. Specifically, knee OA accounts for four-fifths of all known OA cases worldwide and is
projected to rise exponentially [2]. By 2050, the global population of individuals suffering from knee
OA is estimated to be 642 million [3]. Knee OA significantly decreases the quality of life in an
individual, causing them to be more susceptible to sedentary lifestyles, which are detrimental to
aging adults. Risk factors for knee OA include a higher BMI index, being over 40 years of age, a
history of knee trauma, and being female gender [4]. Identification of these risk factors and symptoms
related to knee OA is critical for proper clinical care. The standard of care currently consists of
conservative symptom management with injectable steroids or medication, followed by surgical
intervention. Approximately 69% of patients with knee OA undergo total knee replacement surgery
[5]. Recently, there has been an increase in research dedicated to finding alternative noninvasive
therapies to combat the rising number of OA cases each year. Regenerative medicine, a term coined
in 1999 by William Haseltine, is one such popular approach to alternative medicine [6]. The goal of
regenerating or replacing damaged tissue is a paradigm shift from primarily symptom management.

Regenerative therapies can include methods that reduce inflammation and promote overall
tissue health, like photobiomodulation (PBMT) with laser and light therapies or pulse
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electromagnetic field (PEMF) therapy. The application of PBMT has shown positive results in patients
suffering from diabetic ulcers, neck issues, and neurocognitive challenges linked to aging; findings
from a 2023 study revealed that PBMT is particularly effective in addressing knee osteoarthritis,
notably in its early stages [7]. PEMF therapy provides technological advances in pain reduction,
targeting unaddressed knee muscle weakness. A randomized control trial using PEMF therapy in
knee OA patients reported significant drops in pain [8]. Additionally, myofascial release techniques
(MRT) can increase the range of motion in patients with knee OA. In a study by Antohe (2024), it was
noted that there is a direct connection between the use of MRTs and a patient's range of motion,
suggesting that an increase in motion range is improved through MRTs [9]. Other regenerative
therapies, such as platelet-rich plasma (PRP) and intra-articular hyaluronic acid injections (IA-HA)
have been introduced to help with the prevention and symptom management of knee OA. However,
despite the growing popularity of these therapies, current literature does not provide substantial
evidence of positive outcomes. According to a 2020 IA-HA study by Miyazaki and a 2023 PRP study
by Shahid, there is no significant difference between the placebo and test groups [10,11]. Further
research is needed to determine the best practices for incorporating regenerative techniques into the
standard care of knee OA.

Direct tissue supplementation with donated, autologous, or synthetic homologous connective
tissues is another facet of regenerative medicine. Wharton’s jelly (W]J) is a connective tissue in the
umbilical cord, comprising collagen types L III, and V, along with growth factors, hyaluronic acid,
cytokines, and proteoglycans, crucial for the repair and supplementation of the connective tissue [12].
The composition of Wharton's jelly resembles that of human cartilage, being predominantly made up
of collagen type I, with lesser proportions of types IIl and V [13]. Intra-articular cartilage serves to
relieve pressure while minimizing deformation, harm, and friction; in comparison, W] provides
cushioning and support for the umbilical vasculature to prevent harm from torque, tension, and
external forces [14]. The 2022 study by Davis observes promising results for the application of W] to
knee OA. From this retrospective study, a significant number of individuals reported increased
overall functionality and joint mobility [15]. Using multiple regenerative practices together can
improve overall patient outcomes; though many practices implement this methodology already, the
literature is lacking. This case study outlines a regenerative-based protocol on an 85-year-old female
patient with grade 4 Knee OA.
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2. Materials and Methods

Patient description

85-year-old female presenting with lower back, knee, foot, and general leg pain on the left side.
The patient has arthritis and poor posture with an antalgic gait. This case study covers the modalities
used to address the patient's complaints about her left knee.

Case history

The patient previously received a cortisone injection and three rounds of hyaluronic acid with
no relief. The patient was recommended for total knee replacement but declined surgical
intervention.

Physical examination results
At the initial visit on 11/13/2018, the patient reported a VAS(visual analog scale) score of 10, and
the temperature in the left knee registered at 88.7 degrees Fahrenheit.

Results of pathological tests and other investigations
The patient received an initial X-ray on 6/25/18 showing bone-on-bone loss of cartilage space on
the lateral side of both knees with genu valgus.

Patient Care Plan

Beginning on 11/13/2018, the patient received the following therapies 6 times over two weeks,
concluding on 11/27/2018: 250-watt Cold laser Therapy, PEMF, Myofascial release therapy, and red
light therapy. On 12/11/2018, the patient received a 2cc intra-articular application, 1cc of 1 to 24
dilution suspended W] tissue allograft mixed with 1cc sodium bicarbonate 5%. The application was
done laterally at the highest point of inflammation, 88.7 vs. 80 medially. Immediately following the
application, the patient received 250-watt Cold laser Therapy, Pulsed electromagnetic field,
Myofascial release therapy, and red light therapy. The patient then received two final rounds of the
same aforementioned laser, PEMF, myofascial release, and red light therapies, one month and three
months after the W] application. The patient had at-home instructions to incorporate a keto diet,
drink alkaline water, and apply a 30-minute daily at-home light diode panel.

3. Results

The patient reported a VAS score of 10 at the first visit and a score of 2 one month later at the WJ
application visit, but noted little to no functionality improvement. At the three-month visit following
the W] application, the patient reported a 90% pain improvement and an 85% improvement in
functionality of the joint. Six months following the W] application, a follow-up X-ray was conducted,
showing improved cartilage space. Twelve months following the W] application, the patient reported
a VAS score of zero. The five-year x-ray shows 50% medial / 100% distal joint space degradation,
which is still an improvement from the initial state, but additional W] tissue supplementation may
be beneficial. At the five-year follow-up, the patient reported no pain and had maintained full
functionality of the affected knee.
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Figure 1. A: The first X-ray taken on 6/25/18 shows bone-on-bone loss of cartilage space. B: The second X-ray
taken on 6/26/19, six months after the W] allograft placement, shows improved cartilage space. C: The final X-
ray was taken on 5/13/24 at the five-year follow-up. Some continued degeneration of the cartilage space is shown,

but the patient did not experience decreased functionality.

4. Discussion

Incorporating regenerative medicine into patient care requires a shift in focus to the root causes
of pain in the specified disorder. In the case of knee OA, hypertrophic changes in the bone cause
cartilage thinning and deterioration across the joint, leading to inflammation, swelling, stiffness, and
pain [16]. Knee OA can not be repaired unassisted because repetitive adverse forces on the knee cause
synovial macrophages and then local chondrocytes, osteocytes, and fibroblasts to dysregulate and
stop the normal healing and repair process [17]. Chronic inflammation advances tissue degeneration,
causing pain and decreased functionality of the joint. The combination of regenerative practices in
this protocol aims to combat both inflammation and tissue degeneration.

Light, laser, electric, and massage therapies were implemented before and after tissue
supplementation with Wharton's Jelly. Beginning with myofascial release therapy (MRT), the patient
received trigger point massage to improve range of motion, pain, and electrical muscle activity [18].
Following the MRT, the patient received red light therapy, also known as photobiomodulation
therapy. A comprehensive review of the mechanisms and efficacy of PBM by Zhang in 2023
concluded that PBM reduces pain, swelling, and stiffness in patients with OA by promoting cell
activity and functional normalization by regulating a number of cellular responses, including
promoting mitochondrial ATP production, releasing intracellular nitric oxide, and regulating
immune cell secretion of inflammatory cytokines [19]. Following PBM, the patient received class 4
laser therapy, which has been shown to be an effective modality in the treatment of patients with
knee OA pain based on its analgesic, anti-inflammatory, and anti-edematous properties [20]. The
patient then received PEMF therapy, which, in recent studies, has been reported to result in a
reduction in pain and improvement in function [21]. The combination of these therapies aims to
reduce patients' inflammation and pain as well as regulate and normalize the biochemical processes
occurring in an arthritic knee.

A W] connective tissue allograft was used to address tissue loss in the joint space. The allograft
comes from the connective tissue in human umbilical cords. The graft was purchased from
Regenative Labs (Pensacola, FL, USA), which uses minimal manipulation processing according to the
FDA's 361 guidelines for tissue processing to ensure the connective tissue maintains its structural
integrity post-processing [22]. WJ's primary function in the umbilical cord is cushioning and
protecting. When used alone to replace intraarticular cartilage, it has shown significant
improvements in patient pain scales for multiple musculoskeletal locations such as hip, SI, and knees
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[23-25]. While the literature on W] connective tissue allografts still requires additional randomized
trials for dosing protocol development, the information available shows promising results for
regenerative medicine.

5. Conclusions

The use of W] tissue allografts alongside other regenerative practices, such as laser and light
therapies, could maximize patient outcomes for musculoskeletal issues like those presented in this
study. Recent literature on individual regenerative methods shows positive results. Aligning
complementary regenerative protocols to target root causes instead of focusing on symptom
management could improve outcomes-based care practices and should be further studied.
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