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Enthesopathy

A disease pathology at the “entheses”, i.e.
attachment sites of muscles, tendons, joint
capsules, ligaments and fascia to the bone.
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Mehallo, CJ, Drezner, JA, Bytomski, JR. Practical
management: Nonnonsteroidal i .
(NSAID) use in athletic

injuries. Clin ] Sport Med. 2006;16(2):170-4.

Chronic Tendon
Injuries (Tendinosis)
Associated with little or
no inflammation

There is no clear
evidence that NSAIDS
are effective in the
treatment of chronic
tendinopathy in the
long term.

Increased risk of side
effects with chronic use

Khan, KM, Cook, JL, Bonar, F, Harcourt, P,
Astrom, M. Histopathology of common
tendinopathies. Update and implications for
clinical management. Sports Med. 1999;

27(6):393-408
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Knee Replacements

Rate* of Total Knee Replacement for Persons Aged >65 Years, by Sex —
United States, 1979-2002
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J Bone Joint Surg Am. 2007 Apr;89(4):780-5.

Projections of primary and revision hip and knee arthroplasty in the United States from 2005 to
2030.

Kurtz S’, Ong K, Lau E, Mowat F, Halpern M.
@ Author information

Abstract

BACKGROUND: Over the past decade, there has been an increase in the number of revision total hip and knee arthroplasties performed in
the United States. The purpose of this study was to formulate projections for the number of primary and revision total hip and knee
arthroplasties that will be performed in the United States through 2030.

METHODS: The Nationwide Inpatient Sample (1990 to 2003) was used in conjunction with United States Census Bureau data to quantify
primary and revision arthroplasty rates as a function of age, gender, race and/or ethnicity, and census region. Projections were performed
with use of Poisson regression on historical procedure rates in combination with population projections from 2005 to 2030.

RESULTS: By 2030, the demand for primary total hip arthroplasties is estimated to grow by 174% to 572,000. The demand for primary total
knee arthroplasties is projected to grow by 673% to 3.48 million procedures. The demand for hip revision procedures is projected to double
by the year 2026, while the demand for knee revisions is expected to double by 2015. Although hip revisions are currently more frequently
performed than knee revisions, the demand for knee revisions is expected to surpass the demand for hip revisions after 2007. Overall, total
hip and total knee revisions are projected to grow by 137% and 601%, respectively, between 2005 and 2030.

CONCLUSIONS: These large projected increases in demand for total hip and knee arthroplasties provide a quantitative basis for future policy
decisions related to the numbers of orthopaedic surgeons needed to perform these procedures and the deployment of appropriate resources
to serve this need.
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- @ Serious complication rate of 8-16%

= Infection, blood clots, loosening of prosthesis,
fracture, revisions, and death
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N Engl J Med. 2015 Oct 22:373(17):1597-606. doi: 10.1056/NEJMoa1505467.

A Randomized, Controlled Trial of Total Knee Replacement.
Skou ST', Roos EM. Laursen MB, Rathleff MS, Arendt-Nielsen L, Simonsen O, Rasmussen S.
@ Author information

Abstract
BACKGROUND: More than 670,000 total knee replacements are performed annually in the United States; however, high-quality evidence to
support the effectiveness of the procedure, as compared with nonsurgical interventions, is lacking.

METHODS: In this randomized, controlled trial, we enrolled 100 patients with moderate-to-severe knee osteoarthritis who were eligible for
unilateral total knee replacement. Patients were randomly assigned to undergo total knee replacement followed by 12 weeks of nonsurgical
treatment (total-knee-replacement group) or to receive only the 12 weeks of nonsurgical treatment (nonsurgical-treatment group), which was
delivered by physiotherapists and dietitians and consisted of exercise, education, dietary advice, use of insoles, and pain medication. The
primary outcome was the change from baseline to 12 months in the mean score on four Knee Injury and Osteoarthritis Outcome Score
subscales, covering pain, symptoms, activities of daily living, and quality of life (KOOS4); scores range from 0 (worst) to 100 (best).

RESULTS: A total of 95 patients completed the 12-month follow-up assessment. In the nonsurgical-treatment group, 13 patients (26%)
underwent total knee replacement before the 12-month follow-up; in the total-knee-replacement group, 1 patient (2%) received only
nonsurgical treatment. In the intention-to-treat analysis, the total-knee-replacement group had greater improvement in the KOOS4 score than
did the nonsurgical-treatment group (32.5 vs. 16.0; adjusted mean difference, 15.8 [95% confidence interval, 10.0 to 21.5]). The total-
knee-replacement group had a higher number of serious adverse events than did the nonsurgical-treatment group (24 vs. 6, P=0.005).

CONCLUSIONS: In patients with knee osteoarthritis who were eligible for unilateral total knee replacement, treatment with total knee
replacement followed by nonsurgical treatment resulted in greater pain relief and functional improvement after 12 months than did
nonsurgical treatment alone. However, total knee replacement was associated with a higher number of serious adverse events than was
nonsurgical treatment, and most patients who were assigned to receive nonsurgical treatment alone did not undergo total knee replacement
before the 12-month follow-up. (Funded by the Obel Family Foundation and others; MEDIC ClinicalTrials.gov number, NCT014104089.).
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7 1 on 5-6 patients who had TKR felt they got
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Kee Replacement Was Not Cost

ective For Most Patients

BMJ. 2017 Mar 28;356:j1131. doi: 10.1136/omj j1131.

Impact of total knee replacement practice: cost effectiveness analysis of data from the
Osteoarthritis Initiative.

Ferket BS’. Feldman 22. Zhou J3. Qe EH4. Bierma-Zeinstra SM5'6. Mazumdar M°.
@ Author information

Abstract

Objectives To evaluate the impact of total knee replacement on quality of life in people with knee osteoarthritis and to estimate associated
differences in lifetime costs and quality adjusted life years (QALY's) according to use by level of symptoms.Design Marginal structural
modeling and cost effectiveness analysis based on lifetime predictions for total knee replacement and death from population based cohort
data.Setting Data from two studies-Osteoarthritis Initiative (OAl) and the Multicenter Osteoarthritis Study (MOST)-within the US health
system.Participants 4498 participants with or at high risk for knee osteoarthritis aged 45-79 from the OAI with no previous knee replacement
(confirmed by baseline radiography) followed up for nine years. Validation cohort comprised 2907 patients from MOST with two year follow-
up.Intervention Scenarios ranging from current practice, defined as total knee replacement practice as performed in the OAIl (with procedural
rates estimated by a prediction model), to practice limited to patients with severe symptoms to no surgery.Main outcome measures Generic
(SF-12) and osteoarthritis specific quality of life measured over 96 months, model based QALYSs, costs, and incremental cost effectiveness
ratios over a lifetime horizon.Results In the OAl, total knee replacement showed improvements in quality of life with small absolute changes
when averaged across levels of confounding variables: 1.70 (95% uncertainty interval 0.26 to 3.57) for SF-12 physical component summary
(PCS); -10.69 (-13.39 to -8.01) for Western Ontario and McMaster Universities arthritis index (WOMAC); and 9.16 (6.35 to 12.49) for knee
injury and osteoarthritis outcome score (KOOS) guality of life subscale. These improvements became larger with decreasing functional status
at baseline. Provision of total knee replacement to patients with SF-12 PCS scores <35 was the optimal scenario given a cost effectiveness
threshold of $200 000/QALY, with cost savings of $6974 ($5789 to $8269) and a minimal loss of 0.008 (-0.056 to 0.043) QALY's compared
with current practice. These findings were reproduced among patients with knee osteoarthritis from the MOST cohort and were robust against
various scenarios including increased rates of total knee replacement and mortality and inclusion of non-healthcare costs but were sensitive
to increased deterioration in quality of life without surgery. In a threshold analysis, total knee replacement would become cost effective in
patients with SF-12 PCS scores <40 if the associated hospital admission costs fell below $14 000 given a cost effectiveness threshold of
$200 000/QALY.Conclusion Current practice of total knee replacement as performed in a recent US cohort of patients with knee
osteoarthritis had minimal effects on quality of life and QALY at the group level. If the procedure were restricted to more severely affected
patients, its effectiveness would rise, with practice becoming economically more aftractive than its current use.
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Epicranial aponeurosis (galea aponeurotica)

Occipital belly (occipitalis) of
occipitofrontalis muscle

Greater occipital nenve
(dorsal ramus of C2 spinal nenve)

Occipital artery

3rd (least) occipital nerve
(dorsal ramus of C3
spinal nenve)

Semispinalis capitis
muscle in posterior
triangle of neck

Splenius capitis muscle
in posterior triangle of neck

Posterior auricular arterny

Great auricular nernve
(cernvical plexus C2, 3)

Lesser occipital nenve
(cervical plexus C2, 3)

Sternocleidomastoid muscle

Trapezius muscle

FPosterior cutaneous branches
of dorsal rami of C4, 5, 6 spinal nerves

Suboccipital Triangle

Rectus capitis posterior minor muscle

Rectus capitis posterior major muscle

Semispinalis capitis muscle
(cut and reflected)

Vertebral arteny (atlantic part)

Obliquus capitis
superior muscle

Suboccipital nenve (dorsal ramus
of C1 spinal nerve)

Posterior arch of atlas (C1 vertebra)

Occipital artery

Obliquus capitis inferior muscle

Greater occipital nerve (dorsal
ramus of C2 spinal nenve)

Splenius capitis muscle
(cut and reflected)

3rd (least) occipital nerve
(dorsal ramus of C3 spinal nenve)

Longissimus capitis muscle

Splenius cervicis muscle

Semispinalis cenvicis muscle

Semispinalis capitis muscle (cut)

Splenius capitis muscle (cut)
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Sternocleidomastoid

Splenius capitis

Levator scapulae

Splenius cervicis

lliocostalis cervicis

Longissimus thoracis

Iliocostalis thoracis

Spinalis

Dorsal rami

ostalis lumborum

Semispinalis capitis

Sternocleidomastoid (sternomastoid)

Levator scapulae

Spinalis
Longissimus

lliocostalis

10th rib

The three columns
of erector spinae

Transversus aponeurosis

Gluteus medius

Gluteus maximus
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= Asked them to map out where they
felt the pain
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by George S. Hackett MD.

DERMATOMES OF REFERRED PAIN
FROM LUMBOSACRAL AND PELVIC JOINT LIGAMENTS
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Prolotherapy Regeneration of Hip Cartilage

Prolotherapy can bring a significant amount of pain relief and healing in
severely degenerated joints.
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Prolotherapy of the Ankle Ankle

sprain is the most common ligament injury in
athletes. Prolotherapy can shorten the recovery time
and help ensure complete healing.
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Splenius capitis
Levator scapulae
Rhomboids
Supraspinatus
Trapezius
Deltoid
Infraspinatus
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Triceps

Serratus posterior
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Splenius cervicis

lliocostalis thoracis
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and lumborum

lliocostalis lumborum
Gluteus medius
Internal oblique
External oblique
Gluteus minimus

Gluteus maximus origin
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; \ @—rQuadratus femoris
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mprovement maintained at 52 weeks

Scarpone, M, Rabago, D, Zgierska, A, et al. The efficacy of prolotherapy for lateral
epicondylitis: a pilot study. Clin ] Sport Med. 2008; 18:248-254.
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VS ELTATTO OS¢ ‘;']a?,&' M. Schoene, BS. SPINE 2004, 29; 19, 2126-2133

“Transient increase in pain and stiffness are
likely with such treatment, but serious adverse
events are unlikely.”



2rolotherapy for “Nonspecific Back Pain”
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anesthetic or saline is not a placebo, but a
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dications

Arthritis Shoulder
Arthritis Hip
Arthritis Knee

dylitis Elbow Arthritis

itis Wrist Wrist/ Ankle

is Hip . Meniscal Tears
Tendinitis . Almost Anywhere

Achilles Tendinitis
- Plantar Fasciitis
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lular bone & | Stimulates undifferentiated mesenchymal
rophages, | cell proliferation; regulates collagen
trophils SUESE

EGF

(Epidermal Growth
actor)

Platelets, macrophages,
mesenchymal cells,
chondrocytes, osteoblasts

Promotes growth and differentiation of
chondrocytes and osteoblasts;mitogenetic
for mesenchymal cells

Platelets, osteoblasts,
endothelial cells, macrophages

Mitogenetic for mesenchymal cells and
osteoblasts; stimulates chemotaxis and
mitogenesis; regulates collagenase
secretion and collagen synthesis

latelets, macrophages,
onocytes

Stimulates endothelial
chemotaxis/angiogenesis; regulates
collagenase secretion

VEGF

(Vascular
Endothelial Growth
Factor)

Platelets, endothelial cells

Increases angiogenesis and vessel
permeability; stimulates mitogenesis for
endothelial cells

CTGF

(Connective Tissue
Growth Factor)

Platelets through endocytosis
from extracellular bone marrow

Promotes angiogenesis, cartilage
regeneration, fibrosis and platelet adhesion
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Viarrow Stem Cells

Tow contains both Hematopoetic and
stem cells (MSC), and many
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environmental stimuli such as cytokines
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onse of tissue injury.
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