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Most orthopaedic intervention for trauma or pathological processes is unambiguous. However, when
venturing into the realm of treatment for degenerative conditions or soft tissue injuries the indication for
treatment has mostly been supported by level 3 evidence in the top orthopaedic surgery journals.1 In the
past few of decades it has been concerning to see a growing number of treatments designed for end-stage
disease being applied to younger individuals. As life expectancy increases, the risks of multiple revision
interventions are likely and from a public health standpoint, more expensive, and predictably unsustainable.
Enter the possibility of minimally invasive interventions with lower morbidity and, if properly utilized,
adding critical time prior to end-stage disease intervention.
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The evidence to support the use of total joint
The purpose of this editorial is to acknowledge the
effort of investigators around the world by bringing arthroplasty, even today, is inconclusive as well. From
light to their significant contributions to the current the standpoint of demonstrated superiority, safety, cost
body of evidence. This data will ultimately be used to effectiveness as compared to non-operative therapy
improve the health and well-being of patients such as weight-loss and physical rehabilitation. Total
suffering from the debilitating and painful disease of joint replacement has demonstrated cost-effectiveness
osteoarthritis. These are relatively easy to administer that limits surgery to the just the most severe of cases.5-8
orthobiologic therapies that will provide meaningful The evidences of efficacy of orthobiologics are also
improvement in people’s lives.
inconclusive and are certainly evolving. The
Orthopaedic Surgeons (AAOS), American
compilations of studies, including randomized
Association of Hip and Knee Surgeons (AAHKS),
controlled trials, systematic reviews, and meta-analyses
Hip Society, and the Knee Society that have likened
completed to date are nothing short of impressive as
the treatment of orthobiologics to snake oil. This is
many of these investigations have come without
seen in the AAOS Now article published December
institutional support, and have been carried out over a
2020, and limited evidence stance communicated by
Browne et al. in the Journal of Arthroplasty, June relatively short period of time. Very few would argue
2019, position statement that asserts that the evidence that an autologous platelet-rich plasma (PRP) injections
available is limited to primarily patient testimonials was unsafe to patients. The same cannot be said of the
and expert opinions.2,3 Furthermore, they state that advocated standard of care, insurance approved,
only a limited amount of scientific evidences are antiquated

recurrent

corticosteroid

injections

available that supports the adoption of the clinical use recommended for arthritic knee joints as not harmful.9
of orthobiologics. Additionally, that rigorous trials

The appeal to the fallacious argument that because

need to be conducted to establish safety, efficacy, and insurance pays for a procedure, that it is actually safe,
cost effectiveness.
efficacious, regulatory approved, and cost effective.
Even without the rigorous review of published There are many examples in orthopaedic surgery where
literature and evidence, it is clinically evident that the established evidences conflicts with common
arthroplasty helps many patients. However, when practice, and insurance approval. Examples include:
concerning orthobiologics, these organizations have
knee arthroscopy for degenerative meniscus tears/
overlooked the available evidence contrary to the
osteoarthritis, arthroscopic subacromial decompression
position statements being made. The establishment of
for rotator cuff tear repair, lumbar fusion for lumbar
such a high clinical barrier of entry for orthobiologics,
disc disease, and total knee replacement for early stage
is a bit hypocritical, in consideration of the nature of
osteoarthritis after failing less than 6 weeks of standard
the benign treatment. Orthobiologics as a whole are
non-operative therapy. Arguments have been made that
far less invasive with fewer adverse events when
the expense of orthobiologics treatment of knee
compared to joint arthroplasty.
It is a rather
surreptitious fact that the clinical use of arthroplasty osteoarthritis (e.g., PRP) is predatory, expensive, and
was established, largely by trial and error over more has no evidence to support its use. We clearly know,
than 100 years instead of being established from that for knee OA, not only are PRP injections the
clinical trials.4
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most effective injectable treatment, but also not toward an accepted viable therapy, every injection
harmful to the patient. PRP does have a greater cost that is performed in a healthcare facility or clinic
as compared to hyaluronic acid, however, out to one should
year and comparatively, it is, cost effective.10,11

be

fully

characterized

for

cellular

components, cellular counts, viability, and sterility.

We know that the autologous use of mesenchymal The injectate should be created from a written,
stromal

cells,

mixed

soft

tissue

progenitors standardized

protocol

that

is

reproducible,

administered both in the same day procedures, or transparent, and meets all medicinal labelling
when culture expanded are safe, with minimal requirements. To date, this is rarely done.
adverse events as demonstrated in a multi-centric Additionally,

the

tracking

of

orthobiologics

study of over 2,000 patients with average time of attendant complications and adverse events as well
follow-up of more than 8 years.12 Although the as outcomes have to be universally recorded and
efficacy of the use of mesenchymal stromal cells are compiled to provide short-term, intermediate, and,
also not conclusive, the results of a recent meta- most importantly, define long-term outcomes of
analysis of 35 studies in over 2,000 patients seems to treatment. In addition, close attention has to be
suggest efficacy in improving pain, self-reported given to observing and recording the patient factors
function, and cartilage quality. However, as outlined that may have significant impact on outcome. This
by the authors, better quality studies are warranted as task is far more challenging, especially for the
heterogeneity and risk of bias were high.13 As far as community-based practitioner, but despite the
cost effectiveness is concerned, this is an area difficulty, the data is being collected. Finally,
requiring

significant

development,

especially orthobiologics use has to demonstrate that it will

concerning the use of mesenchymal stromal cells and lower the cost of disease management in specified
mixed soft tissue progenitors, however investigators time frames if it is to complement and or supplant
are quite aware of its importance.14

existing treatment.

The focus of many investigators is to understand the

REFERENCES

area where these orthobiologic therapies complement

1. Buford D, Tulpule S, Hyder J, Boot H. The
average level of evidence of papers published
in six orthopedic journals. Bio Orthop J
[Internet].
2020
Dec.9
[cited
2021
Mar.7];2(1):e48-e50. Available from: https://
biologicortho.com/index.php/ BiologicOrtho/
article/view/9
2. American Academy of Orthopaedic Surgeons,
AAOS Now, Position statement on the use of
emerging biologic therapies. December 2020.
Accessed
February
2021:
https://
www.aaos.org/aaosnow/2020/
dec/research/
research05/
3. Browne JA, Nho SJ, Goodman SB, Della Valle
CJ. American Association of Hip and Knee
Surgeons, Hip Society, and Knee Society
Position Statement on Biologics for Advanced
Hip and Knee Arthritis. J Arthroplasty.
2019;34:1051-1052.

existing non-operative treatments, augment current
surgical intervention, or provide critical bridge to
end-stage disease conditions resulting in arthroplasty.
Typically, for 40-55 year-old individuals, but also to
provide viable alternative therapies to elderly patients
60 - 70 year-olds that do not want to undergo
arthroplasty.15
In the face of the desire and great efforts to
integrate

orthobiologics

into

readily

accepted

treatments, there remains considerable work to
demonstrate further, their safety, efficacy, and cost
effectiveness. In order to accomplish these goals

Bio Ortho J Vol 3(1):e5–e8; April 6, 2021.
This article is distributed under the terms of the Creative Commons
Attribution-Non Commercial 4.0 International License. ©Murrell.
e7
Tulpule_WKBK.indd 3

12/3/20 5:58 PM

Orthobiologics: Filling the Gaps in Current Orthopaedic Surigical Treatment

4. Knight SR, Aujla R, Biswas SP. Total Hip
Arthroplasty - over 100 years of operative history.
Orthop Rev (Pavia). 2011;3:e16.
5. Lim HC, Adie S, Naylor JM, Harris IA. Randomised
trial support for orthopaedic surgical procedures.
PLoS One. 2014;9:e96745. Erratum in: PLoS One.
2015;10:e0144682.
6. Skou ST, Roos EM, Laursen MB, Rathleff MS,
Arendt-Nielsen L, Simonsen O, Rasmussen S. A
Randomized, Controlled Trial of Total Knee
Replacement. N Engl J Med. 2015;373:1597-606.
7. Ferket BS, Feldman Z, Zhou J, Oei EH, BiermaZeinstra SM, Mazumdar M. Impact of total knee
replacement practice: cost effectiveness analysis of
data from the Osteoarthritis Initiative. BMJ.
2017;356:j1131.
8. Mari K, Dégieux P, Mistretta F, Guillemin F, Richette
P. Cost utility modeling of early vs late total knee
replacement in osteoarthritis patients. Osteoarthritis
Cartilage. 2016;24:2069-2076.
9. McAlindon TE, LaValley MP, Harvey WF, Price LL,
Driban JB, Zhang M, Ward RJ. Effect of Intraarticular Triamcinolone vs Saline on Knee Cartilage
Volume and Pain in Patients With Knee
Osteoarthritis: A Randomized Clinical Trial. JAMA.
2017 16;317:1967-1975.
9. McAlindon TE, LaValley MP, Harvey WF, Price LL,
Driban JB, Zhang M, Ward RJ. Effect of Intraarticular Triamcinolone vs Saline on Knee Cartilage
Volume and Pain in Patients With Knee
Osteoarthritis: A Randomized Clinical Trial. JAMA.
2017 16;317:1967-1975.
10. Migliorini F, Driessen A, Quack V, Sippel N, Cooper
B, Mansy YE, Tingart M, Eschweiler J. Comparison
between intra-articular infiltrations of placebo,
steroids, hyaluronic and PRP for knee osteoarthritis: a
Bayesian network meta-analysis. Arch Orthop
Trauma Surg. 2020 Jul. doi: 10.1007/s00402-02003551-y. Epub ahead of print.

11. Samuelson EM, Ebel JA, Reynolds SB, Arnold
RM, Brown DE. The Cost-Effectiveness of
Platelet-Rich Plasma compared with hyaluronic
acid injections for the treatment of knee
osteoarthritis. Arthroscopy. 2020;36:3072-3078.
12. Centeno CJ, Al-Sayegh H, Freeman MD, Smith
J, Murrell WD, Bubnov R. A multi-center
analysis of adverse events among two thousand,
three hundred and seventy-two adult patients
undergoing adult autologous stem cell therapy
for orthopaedic conditions. Int Orthop.
2016;40:1755-1765. Erratum in: Int Orthop.
2018;42:223.
13. Iijima H, Isho T, Kuroki H, Takahashi M,
Aoyama T. Effectiveness of mesenchymal stem
cells for treating patients with knee
osteoarthritis: a meta-analysis toward the
establishment
of
effective
regenerative
rehabilitation. NPJ Regen Med. 2018;3:15.
14. Gobbi A, Dallo I, Rogers C, Striano RD,
Mautner K, Bowers R, Rozak M, Bilbool N,
Murrell WD. Two-year clinical outcomes of
autologous microfragmented adipose tissue in
elderly patients with knee osteoarthritis: a multicentric, international study. Int Orthop. 2021
Mar 2. doi: 10.1007/s00264-021-04947-0. Epub
ahead of print.
15. Murrell WD, Anz AW, Badsha H, Bennett WF,
Boykin RE, Caplan AI. Regenerative treatments
to enhance orthopedic surgical outcome. PM R.
2015;7:S41-S52.

Bio Ortho J Vol 3(1):e5–e8; April 6, 2021.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©Murrell.
e8

Tulpule_WKBK.indd 4

Patients

With

Knee

Osteoarthritis:

A

WF,2.Boykin
RE, Caplan AI. Regenerative
Mar
doi: 10.1007/s00264-021-04947-

12/3/20 5:58 PM

