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DDD is a progressive condition



È Acute/sub -acute condition

È Typically due to macrotrauma (partial or 
complete tendon tear)

È Inflammation present 

È Predictable healing response for partial tears
Á Inflammation, proliferation, maturation phases

ÁType I collagen is produced (thicker and forms 
bundles)



È Chronic condition

È Typically due to microtrauma (repetitive 
loading) 

È No or minimal inflammation

ÁAngiofibroblastic changes (angioneogenesis)

ÁScattered vascular in-growth

ÁType III collagen is produced (thinner and does not 
form bundles)



È A disease pathology at theòenthesesó, i.e. 
attachment sites of muscles, tendons, joint 
capsules, ligaments and fascia to the bone.



È The bodyõs responseto enthesopathy is 
inflammation and subsequent calcification

È Locations: knees, hips, shoulders, ankles, spine, 
etc

È The diagnosis is made by palpation, Xrays, 
ultrasound, and diagnostic injection





Histopathological Changes ñTendinitis vs. 
Tendinosis

Rees J D et al. Rheumatology 2006;45:508-521
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Radiographic ChangesñNormal vs. Tendinosis
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È Acute Tendon Injuries 
(Tendinitis)

È Numerous studies 
supporting short term 
effectiveness for acute 
injuries (<7-14 days)

È Mainstay of treatment 
È Anti -inflammatory, 

antipyretic, analgesic 
properties

È Mehallo , CJ, Drezner, JA, Bytomski , JR. Practical 
management: Nonnonsteroidal
antiinflammatory drug (NSAID) use in athletic 
injuries. Clin J Sport Med. 2006;16(2):170-4.

È Chronic Tendon 
Injuries (Tendinosis)

È Associated with little or 
no inflammation

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

È Increased risk of side 
effects with chronic use

È 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.



È Mainstay of treatment for musculoskeletal 
disorders

È Prevents lysosomal enzyme releaseand 
inhibits neutrophils and inflammatory 
mediators

È Typically results in short term relief only 

È Risks for prolonged steroid use include tendon 
rupture and avascular necrosis





Trauma



NSAIDs











Ibuprofen OTC 1984

Ibuprofen introduced in US 1974





È In 2006, approximately 700,000 total knee 
replacements per year in the US
ÁEstimated 1-1.5 million total knee replacements in 

2017 in the US

ÁProjected 3.5 million knee replacements per year in 
2030, just in the US

È 95% increase in persons 65 years old and older
Á205% increase in persons 45 to 64 years old

È Serious complication rate of 8-16%
Á Infection, blood clots, loosening of prosthesis, 

fracture, revisions, and death





È Very lackluster results

È Knee replacement compared to PT

È By the end of the year:

Á3 of 4 patients with moderate to severe arthritis  in 
PT decided they were well enough that they did not 
need replacement

ÁOnly 1 on 5-6 patients who had TKR felt they got 
more than 15% functional improvement



































The History of Regenerative 
Injection Therapy (Prolotherapy ) 

Started with Hernia Repairs

Installation of irritating substances into a pathologic, fluid 
filled cavity has been known since Aurelius Cornelius Celsus
(25 B.C.ð50 A.D.) described the injection of saltpeter 
(potassium nitrate), to cure hydroceles and hernias.

Hernia



È 75 medical students 

ÁYou could do anything you wanted 
with medical students in those days

È Injected with 1cc 6% hypertonic 
saline into the midline spinous 
ligament

ÁAsked them to map out where they 
felt the pain





È General surgeon who practiced 
in Canton, Ohio

È Published Ligament and Tendon 
Relaxation Treated by Prolotherapy
in 1956

È Term was derived from 
Proliferativeóñòto grow by 

rapid production of new parts, 
cells, buds, or offspringó
ÁInduction of fibroblast 

proliferation and collagen 
synthesis, resulting in 
ligamentous hypertrophy

ÁNow also called 
ΓRegenerative Injection 
TherapyΔ (RIT)



Third edition





È Osmotics : Dextrose, Glycerin, Zinc Sulfate
ÁOsmotic rupture of cells; up -regulates expression 

of platelet-derived growth factors

È Irritants: Guaiacol, Tannic acid, Pumice 
Á Local cellular irritation 

È Chemotactics: Sodium morrhuate (cod liver 
extract) 
ÁChemotactic attraction of inflammatory mediators 

and sclerosing of pathologic neovascularity

È Neurolytics : Phenol, Dextrose 25%
ÁDenervate the periosteal nerves

Banks, A. A rationale for prolotherapy . Journal of Orthopedic Medicine 1991: 13(3): 
54-59.












