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loads will be transferred to the disc and ligamentous 
structures and may lead to repetitive wear, causing a 
breakdown in this passive support system.12-13 

A n atomy      a n d  F u n c t i o n :

The pelvis is a bony ring, composed of  two hip (innominate) 
bones, which are made up of  the fused ilium, ischium and 
pubis, and the sacrum, which is in the center between 
the innominates posteriorly. There are two sacroiliac 
(SI) joints, and the sacrum and innominates are joined 
posteriorly by the synovial-lined sacroiliac joints, and the 
innominates are joined anteriorly by the symphysis pubis, 
a fibrocartilaginous articulation.14 The pelvis is a highly 
significant part of  the body that transfers loads between 
the ground and the spine, as well as transfers loads between 
the upper and lower extremities, through the spine and 
thoracolumbar fascia.15 The shape and orientation of  the 
articular surfaces has been described by Vleeming et al., as 
contributing to the relative passive stability of  these joints, 
known as “form closure.”16 Normal forces applied to the 
SI joints can enhance stability, dubbed “force closure” by 
Vleeming et al17 but poor stability in the SI joint can lead 
to dysfunctions in the lumbar spine and hip. 

R ole    of   t h e  L i g ame   n to  u s  Sy  s tem    
a s  i t  o c c u r s  i n  L B P :

One of  the major low back stabilizers is the iliolumbar 
ligament (IL), which unites the low lumbar spine with the 
ilium and sacrum.18 The ligament will resist the motion 
of  L4 and L5 on the ilium and sacrum.19-20 The IL has 
been described as one of  the most important ligaments 
for sacroiliac stability.19 It will also resist anterior motions 
of  the ilium on L5 and will also help in stabilizing the 
L5 segmental level.21-22 The IL is also able to check side 
bending to the contralateral side.22 The IL can also aid 
in reducing the stresses on the low lumbar discs.23-24 The 
long dorsal sacro-iliac ligament (LD) joins the sacral 
crest inferiorly, with the PSIS and iliac crest superiorly.18, 

25 It functions to keep the sacrum from moving dorsally 
(counternutation) with respect to the ilium. The LD is 
linked to pain in the SI joint and also with patients who 
experience pain in the posterior portion of  their pelvis.26 
The sacrospinous ligament (SS) is a triangular band 
of  tissue that connects the ischial spine laterally, to the 
sacrum.27 The SS also separates the lesser and greater 
sciatic notch and resists anterior rotation of  the sacrum 
at the SI joint.27-28 (See Figure 1.) Painful stimulation of  
ligaments or joint capsules on the other hand, can reduce 
or eliminate muscle activity.8 We are just beginning to 

understand the complex interplay between Panjabi’s 
passive and active subsystems in providing spine 
stabilization. Physical damage to a ligament, i.e. a tear, is 
associated with pain. This pain can also inhibit muscles 
designed to protect joints which the ligament crosses, 
and can lead to joint instability and further ligamentous 
damage, in a vicious cycle.13 In these cases, the protective 
ligaments can become stressed and sore, leading to reduced 
function and potential joint instability19-20, 12, 22, 25, 29 which 
can affect a person’s job function or an athlete’s level of  
performance. Besides injury due to trauma, subtle factors 
which may lead to compromise of  the ligamentous system 
include the patient’s posture in both a sedentary and active 
environment.30 Studies show that if  a person slouches, 
stress on the iliolumbar ligament can lead to creep, which 
can compromise the stability of  the sacroiliac joints and 
the lumbar spinal segments.31 Cyclists for example, may 
not maintain their maximally flexed posture during the 
course of  a ride. Studies show that it can take up to 8 
hours to reverse the effects.31-32 After prolonged flexion, 
the muscular system takes time to rebound (minutes to 
hours) leaving the fascia, ligaments, and joints vulnerable 
to the stresses of  functional activities.11 A dysfunctional 
sacroiliac joint will impact activities involving hip motions 
such as squatting, kneeling, adduction, and external 
rotation of  the hip.34 

P rolot     h erapy   

Background: In the 1950s and 1960s Dr. G. S. Hackett 
discovered that he could reduce the back pain that a 
person was experiencing by injecting a hypertonic sugar 
solution around supporting ligaments.35-37 Prolotherapy is 

Figure 1. A transverse section through sacroiliac joints. Used 
with permission from Prolo Your Pain Away! Curing Chronic Pain with Prolotherapy, 
Third Edition; Ross A. Hauser, et al. Beulah Land Press, 2007, Oak Park, IL.
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defined as “the strengthening of  a disabled ligament or 
tendon by stimulating the production of  new bone and 
fibrous tissue cells”.35, 38-39 Prolotherapy is most appropriate 
for patients who have CLBP and pelvic instability, 
ligamentous laxity and for those patients who retain a 
particular correction for too short a period of  time to be 
functional. There is a paucity of  longitudinal studies for 
alternative medical treatments and Prolotherapy is one 
of  those alternatives. The adjunctive use of  Prolotherapy 
was shown to help reduce the pain from CLBP over a 16 
year period.40 Studies also support the growth factors used 
as components of  Prolotherapy to stimulate the affected 
tissues.41 Prolotherapy has helped patients with unstable 
sacroiliac joints, knee pain, hip pain, plantar fasciitis and 
even lateral epicondylitis.41-45, 35-37, 39 

How    doe   s  t h e  P rolot     h erapy      pro   c e s s  work    ?

The Prolotherapy procedure for the low back and 
sacroiliac joint is individualized depending on the 
patient’s presentation. In general, Prolotherapy injections 
of  a sclerosant solution are designed to promote ligament 
hypertrophy to better sustain the inherent stresses that 
are placed on them.47-48, 39 The ligament, or ligaments, to 
be targeted can be injected with a mixture of  solutions 
that can consist of  dextrose, Phenol Quinine and Urea 
(PQU), human growth hormone, Sarapin (the extract of  
the pitcher plant), Zinc sulfate, Silica Crystals, Sylnasol, 
and glycerine-phenol solution.39 (See Table 1 for a description 
of  the expected effects of  each component.) 

The solution is injected into the fibrosseous junction and 
has been shown to cause an infiltration of  fibroblasts37, 

39, 49-50 following the inflammation caused by the injected 
solution. Prolotherapy can be a useful treatment when the 
patient’s ligamentous laxity causes a loss of  stability within 
a specific joint.49 The fibroblasts will proliferate and this 
will lead to the re-organization of  these cells to lay down 
a new matrix of  collagen.41, 47, 51 Thus, the inflammation 
in this case is considered good and will aid in repairing 
the tissue, whether it be ligament or tendon.37, 49 When 
the cellular layer is re-established, the ligament and/or 
tendon will become stronger and give support to a specific 
joint.38-39 This healing process takes about six weeks, with 
most of  the tendon strengthening occurring in weeks 
two through four after the Prolotherapy treatment.36-37, 39 
During the six weeks period of  healing, in our protocol, 
treatments are usually every other week and there are 
between 20-25 injections per session.36-39 Total number of  
treatments is usually between three and six in a series.39 

The reported side effects are minimal, including injection 
site discomfort for a few days after the treatment.52 The 
treatments usually continue until the patient experiences 
pain relief, function increases, and the ligaments are 
not tender during the palpation exam. In some cases, 
treatments are ended if  there is no progress after four 
series of  injections.39

The purpose of  this case study was to determine whether 
or not our subject, who demonstrated specific ligamentous 
laxity in the iliolumbar, supraspinous, sacrospinous, and 
dorsal sacroiliac ligaments on clinical examination, would 
show improvement in ligamentous stiffness and tenderness 
after the Prolotherapy injections.

T reatme      n t

While many treatment alternatives have been proposed 
for pelvic pain and CLBP, few have demonstrated 
overwhelming efficacy. In a systematic review,53 Bronfort 
et al. found moderate evidence to support the use of  
spinal manipulative therapy for chronic low back pain. 
Similarly, Slade and Keating56 found support for trunk 
strengthening exercises for patients with CLBP. We chose 

Solute Name Solute Effect Frequency of use

Sylnasol Mild Irritant b,c Very little b,c

Dextrose Mild irritant b,c,e,f Frequently b,c,e,f

Procaine Analgesic a,b,c,d,e,f Commonly used 
a,b,c,d,e,f

Lidocaine Analgesic a,b,c,d,e,f Commonly used b,c

Sarapin Used to cause 
Irritation (also used 

for nerve irritation) b,c

Commonly used b,c

Zinc Sulfate Used to cause 
irritation in the tissue 

b,c

Occasionally b,c

Phenol antiseptic properties 
b,c

Commonly used b,c,f

Quinine Inflammatory agent 
b,c

Commonly used b,c

Urea Solubility agent b,c Commonly used b,c

Sodium Morrhuate Inflammatory agent 
a,b

Rarely b

Glycerin Irritant to the tissues 
b,c

Commonly used b,c

Table 1. Prolotherapy solutions and their effects and usage.

References: A Reeves, 2003, B Khan, 2008, C Tsatsos, 2002, D Scarpone, 2008,  
E Hackett, 1993, F Hauser, 2007 .
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to use a treatment model which included manual therapy 
(manipulation/mobilization) and Prolotherapy as the 
primary treatment regime with the patient exercising on 
his own. Prolotherapy treatment has been used for the 
treatment of  pelvic and CLBP48 and has been shown to 
target the affected ligamentous tissues.54, 36 Although the 
results of  previous double blinded studies on Prolotherapy 
for LBP have been mixed50 more recent evidence suggests 
that when combined with manual therapy and exercise, 
the efficacy of  the Prolotherapy treatment may be 
enhanced.55 

M et  h od  / M ater    i al  s

One male subject, 43 year-old, 69.5 cm tall, and 85.9 kg 
was included in this case study. The patient had a history 
of  playing competitive hockey for 20 years with multiple 
associated pelvis and lower back injuries. He wore a one-
half  inch lift in the left shoe due to a presumed leg length 
inequality. He underwent successful decompression 
laminectomy in December of  1999 to remove an L5-S1 
left posterior-lateral disc fragment, which was compressing 
the S1 nerve root. He also was an avid cyclist during 
his hockey years and continued to cycle competitively 
until a recent increase in his pelvis and LBP. On some 
occasions, especially after hard biking or working out, he 
reported a sensation of  “something shifting” in his pelvis, 
and afterwards was unable to walk normally or to work 
without pain. The patient was also not able to sit, flex his 
trunk, and side flex to the left without discomfort. Driving, 
cycling, and transitions from sitting to standing and from 
supine to sitting caused pain. For these reasons, he sought 
treatment from the primary author.

P h y s i c al   E xam   i n at  i o n

The primary author performed a biomechanical 
examination57-58 and determined that the patient had pain 
and limitation of  motion with side flexion to the left and 
flexion of  the lumbar spine. The lumbar segmental levels 
were checked for motion restrictions to determine if  there 
were any segmental dysfunctions, which can be defined 
as a segment that is hypomobile, usually in some flexion 
or extension. The biomechanical examination allows a 
clinician to check the passive intervertebral motion of  a 
specific segmental level to test for hypomobility.57-58 The 
patient also presented with a leg length discrepancy (LLD) 
of  ½ inch on the left side. (See Table 2.)

The primary author noted that the patient had a positive 
pain or “jump sign”39 when palpating the ligaments around 
the lumbar spine and pelvis. It was determined through 
a thorough history that the patient reported symptoms 
consistent with unstable sacroiliac joints. These symptoms 
included a sacrum that was rotated to the right and was 
painful with palpation. The sacrum would not stay in place 
and would pop out during work, moving in bed, and even 
getting out of  the car. Even though segmental dysfunctions 
were noted on the right side, (See Table 2.) the pain was 
mainly experienced on the left side of  the buttock, down 
the lateral side of  the left leg and sometimes down to the 
calf. When the primary author palpated the ligamentous 
structures, (first on the left, then the right side) there was 
a reproduction of  the referral pattern on the left side 
and there was tenderness on the left at the L5 transverse 
process, in the lumbosacral junction, over the IL, LD, SS 
and the sacrotuberous ligaments. The referral pattern was 
very similar to the ligament referral pattern in the pelvis 
and lumbar spine reported by Dr. Hackett.39 (See Figure 2.) 
During the physical examination, it was noted that with 
lumbar extension, the patient reported a “catch” during 
movement. This “catch” was presumed to indicate lumbar 
instability associated with segmental dysfunction and/
or lax ligamentous support of  the spine. X-ray findings 
indicated that there were mild degenerative changes in 
the lumbar spine with mild disc space narrowing at L5-
S1. All the segmental dysfunctions were corrected using 
manual therapy techniques (i.e. muscle energy and/or 

Male, 43 y/o

Segmental dysfunctions:  L4 extended right side 
 L5 extended right side

Ilium:  Upslip right side

Sacrum:  Right extended

Thoracic spine:  T8-T10 extended left

Muscle tightness:  Right psoas
 Right hamstrings
 Bilateral piriformis
 Right quadratus
 Lumborum

Ligament tenderness:
Positive pain sign

 Left and right Iliolumbar
 Left dorsal sacroiliac
 Left sacrotuberous 
 Bilateral sacrospinous
 L4-L5 supraspinous 
 L5-S1 supraspinous 

Table 2. Physical findings of objective evaluation for the 
lumbar spine, pelvis and ligament systems.
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manipulation) prior to the Prolotherapy procedure. The 
patient also relayed that using an SI belt was very helpful 
and took away some of  the popping and pain.

P rolot     h erapy      I n j e c table      P ro  c ed  u re

The lumbosacral region was prepped with sterile alcohol 
and landmarks were identified prior to the injection 
procedure. The primary author located the areas of  pain 
or tenderness noted by the patient. Once all the painful 
ligamentous locations were marked, author one drew up 
the Prolotherapy solution into a syringe, using a 2 inch, 27 

gauge needle. The injection procedure is supported by the 
work of,35-36, 39, 52 where they stated to inject the needle into 
the affected area until bone was approximated. Once the 
bone was found, the needle was drawn out and then the 
Prolotherapy solution was put into the affected ligament. 
The Prolotherapy solution used with this patient consisted 
of  2cc of  50% dextrose, 1cc of  PQU (2.43 ml Phenol 
liquefied, 5.73 GM Quinine HCL, 1.26GM Urea USP), 
1cc of  Sarapin, and 6cc of  2% Procaine. (Fabricated at 
the Compounding Pharmacy of  Wyoming Park, 2301 
Lee Street SW, Wyoming, MI 49519) After the injections, 
the patient was asked to move into lumbar extension to 
see if  the motion still reproduced “catching” or pain in 
the pelvis or lumbar spine. If  the “catching” was present, 
the physician (author one) reassessed to determine 
which ligamentous structure needed to be addressed 
and injected. Post-injection, the patient was instructed to 
avoid a hard workout for that day, but to perform usual 
exercises as long as they did not overstress the treated 
area. The exercise programs we focused on the trunk and 
“core” muscles. 

R e s u lt  s

The outcome measures recorded were pain and 
improvement of  functional activity. Treatment consisted 
of  16 sessions over a six month period. All treatment and 
assessments were provided by the primary author. 

P a i n  M ea  s u re  s

Prior to the Prolotherapy treatment, the patient had 
moderate pain with palpation to the iliolumbar, dorso-
sacroiliac, sacrotuberous, and the supraspinous ligaments. 
This was determined by the patient’s subjective rating 
using a four point Likert scale ranging from zero, to 
minimal, moderate, and severe. During palpation from 
the primary author, the pain level was described as 
moderate. Once the combined treatment of  manual PT 
and Prolotherapy were fully completed, all 16 sessions, 
the pain was reduced to a minimal level.

F u n c t i o n

Functionally the patient could perform pain-free biking, 
exercise without the lumbar “catching” sensation and 
was able to return to work without having his SI joint 
move out of  place. The patient could also perform 
activities of  daily life such as yard work, without pain and 
stiffness which had been present prior to the Prolotherapy 
sessions. Besides the improvement in function, there was 

Figure 2. Ligament referral pain patterns. Used with permission 
from Prolo Your Pain Away! Curing Chronic Pain with Prolotherapy, Third Edition; Ross 
A. Hauser, et al. Beulah Land Press, 2007, Oak Park, IL.

H A C K E T T  R E F E R R A L  P A T T E R NS

Pain Referral Patterns 
F R O M  L U M B O S A C R A L  A N D  P E L VIC    J O IN  T  L IG  A M E N T S 

Abbreviation	 Ligament	 Referral Pattern 
IL:	I liolumbar	G roin, Testicles, Vagina, 		
		I  nner Thigh 
AB:	 Posterior Sacroiliac	 Buttock, Thigh, Leg  
	 (upper two-thirds)	 (outer surface) 
D:	 Posterior Sacroiliac	 Thigh, Leg (Outer Calf)  
	 (lower outer fibers)	 Foot (Lateral Toes)— 
	  	 Accompanied by Sciatica 
HP:	H ip—Pelvic Attachment	 Thigh—Posterior & Medial 
HF:	H ip—Femoral Attachment	 Thigh—Posterior & Lateral 		
		  Lower Leg—Anterior & into 		
		  the Big Toe & Second Toe 
SS:	S acrospinus & Sacrotuberus	 Thigh—Posterior Lower 		
		  Leg—Posterior to the Heel 
SN: 	S ciatic Nerve	C an Radiate Pain Down the Leg
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a reduction in hip popping, SI irritation and lumbar spine 
pain. The popping, pain and loss of  function all improved 
over the course of  the treatment. The combination of  
very specific ligamentous Prolotherapy treatments with 
the inclusion of  manual therapy and exercise resulted in 
a successful outcome for this patient with pelvic pain and 
CLBP. 

D i s c u s s i o n

Chronic low back (CLBP) and pelvic pain can deter 
a person from functioning at their optimal level, thus 
leading to poor productivity and increasing health care 
costs.5 In order to determine what the cause of  the 
LBP is one must evaluate if  the problematic area is a 
ligament, muscle, disc, or nerve root problem.9 In this 
case study, we argue for a departure from the traditional 
pathoanatomical model of  dysfunction by emphasizing 
the interrelationship of  the passive and dynamic stabilizing 
systems of  the spine. Attempting to address the weakness 
without understanding its cause can lead to frustration, 
poor outcomes, and patient dissatisfaction.58 Our case 
study supports previous researchers 35-36, 38-39 who showed 
that the traumatized LD and IL can demonstrate the same 
referral pattern as a nerve root irritation. We conclude that 
when patients present with leg pain, injury to the lumbo-
pelvic ligamentous system must not be excluded from 
differential diagnosis. Our case study also supports the 
use of  Prolotherapy for ligament disorders. 41, 45, 47 Despite 
previous studies by Yelland50 et al, which showed that the 
injections where not much better than control, our case 
points up the benefits of  today’s Prolotherapy compounds 
and the synergy of  combining manual therapy and 
exercise with Prolotherapy (Dagenais, et al). Our patient 
did not see long term lasting effects from just manual 
therapy and exercise alone or in combination. Once we 
included Prolotherapy, his recovery was improved and 
also the positive effects from stabilization exercises and 
also from manual manipulation were enhanced. By itself, 
Prolotherapy is an ancillary agent to help tissues heal39, 46-

47 and with the inclusion of  manual PT and exercise there 
is a strong beneficial stabilization effect.55-56 Our patient 
needed the Prolotherapy treatments to improve the 
integrity of  the tissues so that they could respond in a more 
beneficial manner to the exercise and manual therapy 
treatments. Researchers have shown that beneficial stress, 
as provided by carefully supervised exercise, is essential 
to promote long term positive effects for tissues in the 
lumbar spine and pelvis.59 Further research is warranted to 
explore the combination of  manual therapy and exercise 

with Prolotherapy in a scientifically-rigorous way, using 
blinding and a control group. 

In this case, it was not until the element of  ligamentous 
insufficiency was addressed by Prolotherapy treatment 
that the patient experienced significant relief  of  his pelvic 
and lumbar spine pain. We take this as evidence that the 
ligamentous system, at least in this case, was a primary 
contributor to this patient’s CLBP and further supports 
the notion that Prolotherapy can be an effective tool in the 
management of  pelvic pain and CLBP in the presence of  
ligamentous instability. n 
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T he road to Prolotherapy has been long and 
winding. At least for me, it has been. It may have 
begun some 13 years ago with 40 plus hours of  

unproductive child labor, and the impact that had on my 
pelvis. I will likely never know for sure. But it certainly was 
exacerbated by the countless miles of  endurance training 
through sacroiliac (SI) pain, piriformis syndrome, iliotibial 
(IT) band problems, patella femoral syndrome, and entire 
right side pain, for which no amount of  allopathic medicine, 
chiropractic and physiotherapy could help. It reached its 
point of  no return on a beautiful, sunny autumn day I 
called my 39th birthday. During the last 100m sprint of  
an easy 5 km run, the final of  a taper that was to culminate 
in the running of  the Toronto Waterfront Marathon two 
days later, I heard a crack, quickly followed by a searing 
pain through the inner thigh and groin. Barely able to 
walk home, and bed-ridden in pain, after 1200+ kms of  
training, I was forced to abandon my goal.

When after several days of  resting, RICE (rest, ice, 
compression, elevation), and ibuprofen provided no relief  
whatsoever, I approached not one, but four local MDs, 
and two orthopedic surgeons, desperately searching for 
anyone with some experience in sports injuries to help 
me with the severe and very uncomfortable pain of  what 
I believed at the time must be a pulled groin muscle. 
To my dismay, these doctors provided me with nothing 
more than “if  it hurts, don’t run,” which was least helpful 
considering even walking was a serious problem, and the 
ever useless RICE once again.

In spite of  the lack of  medical advice nor suggestions for 
rehabilitation, I was fortunate enough to be directed to a 
local physiotherapist, also a marathoner, who herself  had 
suffered her share of  injuries. I worked almost daily with 
her for four months to discover that I had a “wonky pelvis” 
as she put it, i.e. loose ligaments of  the right SI joint. No 
matter how hard we worked to stabilize my SI, through 

Road to Prolotherapy:
An Athlete’s Prolotherapy Story

R E M A R K A B L E  R E C O V E R I E S

Michelle Murphy

A B S T R A C T

I am a long distance runner, who, over a number of years, 
developed sacroiliac joint pain, iliotibial band problems, 
piriformis syndrome, patella femoral syndrome, and pain 
all along my entire right side. I had sought out treatment 
as these problems progressed in severity, from both the 
allopathic community as well as extensive chiropractic 
and physiotherapy. Unfortunately, these treatments 
were all minimally successful at best, providing no real 
relief.

During the last run of a taper prior to running the Toronto 
Waterfront Marathon in September 2006, I heard a 
crack, and felt searing pain through the inner thigh and 
groin. In spite of my best efforts to seek medical attention 
for this problem, I was offered nothing by allopathic 
medicine, except an assessment of a pulled groin muscle, 
and stop running. Since walking was a serious problem, 
their advice was of no help. Months of dedicated, 
daily physiotherapy treatments proved mostly futile 
until finally the physiotherapist, a marathoner herself, 
informed me of a treatment called Prolotherapy. She 
believed this would address the laxity of the ligaments 
of my right SI joint, which had culminated in what was 
in fact a fracture of the inferior pubis ramus resulting 
from multiple biomechanical problems, and laxity of 
the ligaments of the SI, exacerbated by many miles of 
running.

My story takes a small turn from the typical “sports injury 
and Prolotherapy” route, after I was introduced to Dr. 
Rob Banner in the Pain Clinic at St. Joseph’s Hospital 
in London, Ontario. Based on his experience and my 
previous lack of success with other approaches in trying 
to correct my biomechanical problems and the resulting 
pain, several other therapies in addition to Prolotherapy 
were first necessary to create an environment in my body 
more receptive and favorable to treatment. This article 
encompasses several other treatments that were essential 
to the ultimate success of my Prolotherapy treatments. 
I felt this would also present an article somewhat more 
unique in nature for your readers, and other practitioners 
as well.

Journal of Prolotherapy. 2009;2:96-98.
KEYWORDS: headache, knee pain, low back pain, neck pain, Prolotherapy, shoulder 
pain, running injury, thoracic pain. 
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various exercises, breathing, pelvic stability belt, my pelvis 
kept slipping out. When she had done all she could, she 
referred me to a pain clinic in London, Ontario where I 
met an MD. Dr. Rob Banner, who also trained in various 
complementary and integrative therapies, worked with 
me for over a year to get me back to running form. 
 
At the same time, complaining of  the constant groin pain, 
my family physician sent me for an X-ray of  the pelvis, 
which revealed that my pulled groin muscle was actually 
a fracture of  the inferior pubis ramus that had gone 
unidentified until now. Doctors and physiotherapists told 
me to forget long distances completely, and even to stop 
running altogether. My offset, twisted pelvis, leg-length 
discrepancy, IT band and knee problems and laxity of  
ligaments of  the right SI joint were not the makings of  a 
marathoner, so I was told.
 
What makes a person look for answers when all doors 
appear closed is the making of  another article, but life 
is too short to abandon with ease those things which not 
only bring us pleasure, but keep us happy and healthy. In 
the pain clinic in London, Dr. Banner worked with me 
through a variety of  less-than-conventional therapies to 
get me back to training, and in the process, decrease my 
pain.

And so began the road to Prolotherapy in earnest. I went 
to the pain clinic in hopes of  receiving Prolotherapy 
treatments and getting back to running as quickly as 
possible. Unfortunately, the doctor’s experience and my 
impatience did not see eye to eye on the approach to 
healing. The road took a sharp turn when he pointed out 

that prior to receiving any treatment, I would first need 
to rid my mouth of  the mercury filled amalgams that had 
been releasing this toxin throughout my body with each 
bite, essentially clogging up my cells and preventing my 
body from responding favorably to the many treatments I 
had sought to rectify my multiple biomechanical problems 
over the previous years. After removing all amalgams, it 
took 10 months of  chelation using NDF- nanocollodial 
detox factors, which eliminates heavy metals in the body 
through urination, to remove enough of  the mercury 
from my system for other treatments to have their desired 
effect. Once the mercury level was low enough, Dr. 
Banner used acupuncture to perform vital alignment, to 
bring about a more neutral realignment of  my body after 
years of  favoring the previously strong left side, versus the 
weakened and misaligned right.

In addition to these, several different treatments were 
involved to bring about the healing necessary to get me 
moving again, most notable amongst them were neural 
therapy and Prolotherapy. Neural therapy is a process 
by which  procaine is injected into scar tissue to unblock 
interference fields (barriers in the body’s natural ability to 
heal itself). Approximately four treatments injecting scars 
including ear piercings, a childhood vaccine, a c-section 
scar and a scar on the knee resulting from a bike accident 
were required to return the resting membrane potential 
of  these scar tissues to their normal -70 mv, and again, 
create within my body an environment more receptive to 
treatment.

At some point during these treatments, my pains had 
decreased enough that I was able to slowly and gradually 
return to running, all the while noticing other areas of  
pain in my body had also started responding favorably 
to these many treatments. Unfortunately it wasn’t long 
before I discovered that the right SI joint was still causing 
significant pain and discomfort radiating down the leg, 
indicative of  the continued laxity of  those ligaments.

Finally, on to Prolotherapy, what I had been waiting for 
all along. Prolotherapy involves injections of  procaine, 
bupivacaine and glucose into lax or torn ligaments causing 
an inflammatory response, resulting in the growth of  new 
and stronger ligaments. At this point, in addition to the 
SI joint laxity, I had injured my left Achilles tendon while 
turning to cycling in the absence of  running, and had also 
torn the anterior talo fibular ligament in the same foot. 
The patella femoral syndrome of  the right knee was still 

Figure 1. Michelle Murphy running the Detroit Marathon 
in October 2008—something she thought would never be 
possible without the help of Prolotherapy.
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troublesome, so come time for Prolotherapy, all of  these 
four areas were treated. The Achilles tendon was by far 
the most painful injection, followed by the SI. 

I was informed to refrain from all vigorous activity for 
48 hours as to not add any additional stress during that 
healing period, followed by no impact activities for two 
weeks. In the two days or so immediately following, 
I walked with a slight limp from the injection in the 
Achilles, and at night, could feel the sharp pain of  the 
needle poking around in the region of  my SI. For the first 
few nights, a three-point turn was necessary to roll over in 
bed because of  the burning sensations radiating deep at 
the injection sites. (Anyone who has ever been pregnant 
knows what a three- point turn is.) Having trained for 
many endurance events and knowing well the “good” 
feeling of  muscular pain, versus the “bad” feeling of  
pain associated with biomechanical discrepancies, I was 
constantly questioning which of  these two categories of  
pain the Prolotherapy sensations fell into.

In spite of  the initial discomfort, I was able to get around 
mostly with ease, and returned to cycling and swimming 
after 48 hours. Following that, sharp, shooting sensations 
in the region of  the SI often had me wondering if  I was 
again hurting myself  through my activity, or if  those 
macrophages which had failed me in the past, were now 
busy at work creating the new and stronger ligaments that 
would reunite me with my passion.

After two weeks of  refraining from running, I gently 
eased back into my routine, seeing increased strength 
and decreased pain. Several months later, I had trained 
for and completed a half  marathon, although with some 
SI pain. Another Prolotherapy treatment and several 
more months of  smarter training, and I registered for, 
and completed the marathon that I had fractured out of  
and was sidelined from almost exactly one year earlier. 
Arguably, 42.2 kms of  impact is about as good a test as 
you will find anywhere to demonstrate the efficacy of  a 
treatment. (See Figure 1.)

In the two years since that pelvic fracture and subsequent 
Prolotherapy treatments, I have run four marathons, 
competed in numerous other road races of  varying 
distances, as well as several triathlons. After a year of  
continuous training, I required one isolated Prolotherapy 
treatment for the same SI joint. Considering the amount 

of  stress I have put on it with my running, if  a minor tune 
up is called for in order to keep me moving and being an 
active participant in my own life, then so be it.

Mine is not the typical story of  sports injury followed 
by Prolotherapy. That may be in part because I did not 
present with only one distinct problem, nor was I treated 
by a typical doctor. When other medical professionals 
provided no options, Dr. Banner, through his commitment 
to healing, education, the value of  a multi-disciplinary 
approach, and unique ability to reach for solutions beyond 
the boundaries of  allopathic medicine, provided the 
options of  which life transformations are made. Although 
I was skeptical, and impatiently wanted my Prolotherapy 
and to get back to running, his ability to skillfully and 
appropriately not only decrease my pain but return me 
to my life, not as I was forced to live it, but as I choose 
to, is invaluable. The possibilities for those suffering with 
needless pain and limited mobility which infringes upon 
every aspect of  their lives can be demonstrated through 
my experience. In spite of  the discomfort associated with 
all of  these treatments, the short term pain has far been 
worth the long term gains. It is my hope many others 
will be able to see the true benefits of  Prolotherapy far 
outweigh any of  the risks, in reclaiming their lives. n
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D r. William B. is a 57-year-old dentist who had a 
15 or 20 year history of  low back, thoracic, neck 
pain and headaches. He had surgery on his spine 

to relieve pressure on the spinal cord from bone spurs but 
he was left with a lot of  pain below that area, to the sacrum 
and the hip. He also had chronic neck and thoracic pain. 
Extensive treatment over the years included attending a 
pain clinic, multiple medications including OxyContin, 
Percodan, and Neurontin, radiofrequency ablation of  the 
facets, nerve root blocks, and facet injections that were all 
of  little benefit. He had an SI joint injection at the Mayo 
Clinic that helped him temporarily. He had a course 
of  acupuncture that helped some. He went through an 
intensive back and neck strengthening program using 
computerized strengthening that helped the strength but 
did not change his pain level. He tried massage and yoga 
that actually increased his pain. An inversion traction table 
increased his pain. He had multiple neurology evaluations 
and EMG’s that were negative. He did have hyperreflexia 
in the lower extremities since his thoracic surgery.

At the time of  his first visit what was most bothersome 
was low back and hip pain, right greater than left near 
the SI joint. This increased with prolonged standing and 
sitting. Secondly, his work as a dentist required him to 
be twisted in a bent over position and turning his head 
to the right causing left-sided neck pain and right-sided 

20-Year History of Chronic Body
Pain Cured with Prolotherapy

R E M A R K A B L E  R E C O V E R I E S

George H. Kramer, MD

headaches, which were constant for one and a half  to two 
months. He had chronic thoracic pain on the left side 
below the area of  the surgery, which was constant. This 
was particularly noted with twisting and golf. A night 
splint for TMJ helped his headaches somewhat. He had 
difficulty sleeping, had pain in the low back with standing, 
pain in the neck and thoracic area that affected his work 
especially bending over patients, and he couldn’t exercise 
in the gym, or play golf  without significant pain. 

An MRI of  the thoracic spine showed some mild disc 
protrusions in the thoracic area and evidence of  surgery. 
A lumbar MRI showed degenerative changes at multiple 
levels and some degenerative facet changes at L4-5. 
His cervical MRI showed C3-4, C4-5 and C5-6 disc 
degeneration with foraminal narrowing and bridging at 
C5-6. 

He really had no change in pain for several years before 
his first Prolotherapy visit except for some increase in 
his neck pain. He had shoulder surgery in the past and 
multiple knee surgeries including ACL reconstruction 
and medial and lateral menisectomies. He would get right 
intermittent knee pain. 

On examination he had tenderness typical of  ligament 
instability and attachment pain over the cervical facet 
columns, right greater than left and at the base of  the 
skull, and right side of  the head. He had some anterior 
shoulder tenderness and some limited range of  motion of  
the shoulder. There were degenerative changes in the knee 
examination and some evidence of  loss of  joint space. 
He had tenderness at the iliolumbar and SI ligaments 
and facet columns L1 to the sacrum that is typical for 
ligamentous cause of  low back pain. There was evidence 
of  spinous processes removed from previous surgery. 

He had Prolotherapy to the head attachments, the neck 
and the low back. After the first visit, one month later, 
he had marked improvement that he stated was “vast 

A B S T R A C T

This article discusses the case of 57 year-old Bill B, a dentist, 
who suffered from chronic pain from ligamentous laxity 
and degenerative disc disease in the cervical, lumbar 
and thoracic spine. His headaches and back pain were 
treated successfully with Prolotherapy even after many 
years of other treatments with failed results. 

Journal of Prolotherapy. 2009;2:99-100.
KEYWORDS: back pain, chronic body pain, headaches, neck pain, Prolotherapy, SI pain, 
thoracic.
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improvement or 80% improvement overall.” He had 
very little pain of  the vertex of  his head and very little 
neck pain. He started to have some tightness just prior to 
follow up visit and the low back was also much better. He 
only had some mild coccyx pain near the tailbone and 
occasional spasm. 

After the second treatment he noticed further 
improvement. He had almost no headaches since the 
second Prolotherapy treatment. He was quite pleased 
with his progress. He reported having some flare in 
the left lower thoracic and lumbosacral area if  he over 
exercised. The patient was instructed in strengthening 
exercises. He had a third treatment to the neck and low 
back after which he had no return of  his headaches, and 
had some mild right SI pain with elliptical exerciser and 
high resistance training, but he was unable to do much 
of  any exercise before having Prolotherapy. He noted 
some more left low thoracic area and right shoulder pain. 
He was treated to the thoracic and right shoulder and 
noticed very little pain at follow up. He was left with some 
tailbone residual pain, but was exercising 20-minutes 
once or twice a day and the shoulder was much improved. 
He was treated additionally with the shoulder and the 
thoracolumbar area. He continued to have very little 
pain in the neck, the low back and mainly pain the mid 
thoracolumbar junction below his surgery. He had two 
more treatments on his neck and shoulder. He was able 

to golf, play racquetball, do his work as a dentist, and 
exercise on elliptical, Stairmaster and lift weights without 
chronic pain.

He was quite pleased with his progress and expressed 
frustration that he had not found Dr. Kramer and 
Prolotherapy 15 years earlier. He continues to practice 
dentistry and exercises regularly managing his mild 
discomfort well, which was previously incapacitating and 
was not helped with any multiple medical interventions 
other than Prolotherapy and exercise. 

L etter      to   D r .  K ramer      from     D r .  W i ll  i am   ( B i ll  )  B :

Dr. Kramer,
 
I would like to tell you about my story. I had back surgery about 15 
years ago, along with two shoulder surgeries in the past 10 years. I have 
been through many programs, steroid injections done in the hospital, 
physical therapy programs involving strenuous exercise. Despite this 
therapy I still had constant pain in my back and shoulder. I tried 
every exercise to strengthen the area, but the result was still constant 
pain. A Russian friend of  mine recommended Prolotherapy which 
I replied, “I have never heard of  it.”  He was an athlete in Russia 
and said it was common treatment for athletic injuries. 

That’s when I did my research and found Dr. Kramer. It took several 
months and repeated treatments, but I was able to get healing and 
strength in the area that was causing pain. Now I am happy to say 
that I can go to the gym several times a week without the painful 
after affects I used to suffer. If  
you have tried many therapies 
and had no luck, don’t give 
up, I didn’t!
 
Bill B., DDS

This is one example of  an 
individual with multiple 
areas of  pain treated 
with many very invasive 
treatments and heavy 
medication without 
improvement, but improved greatly with Prolotherapy.

This illustrates how chronic pain from ligamentous laxity 
and degenerative disc disease in the cervical, lumbar and 
thoracic spine, headaches, neck and low back pain can 
be treated successfully with Prolotherapy even after many 
years of  lack of  improvement with other treatments. n 

Dr. George Kramer performing Prolotherapy on a patient’s 
back.

Dr. Bill working pain-free in 
his profession as a dentist.
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Hip Arthritis Prolotherapy
Injection Technique

T E A C H I N G  T E C H N I Q U E S

I utilize 12cc of  solution intraarticular (IA) and 36cc 
about the joint. The intraarticular syringe contains 1IU 
of  human growth hormone (HGH). The HGH is an 
important part of  the IA cocktail and should be used in 
every case of  moderate or severe arthritis of  the hip. The 
syringe for IA injection should include 5cc 50% dextrose, 
2cc 1% lidocaine, and the HGH, then filled to 12cc with 
saline. Strong proliferants such as sodium morrhuate 
should not be used IA as they may cause a very strong, 
and/or prolonged capsulitis.

The injections to the supporting ligaments and capsule 
of  the joint consist of  three 12cc syringes. These contain 
standard Prolotherapy solution and may be supplemented 
with stronger proliferants such as sodium morrhuate 
when needed.

Let us proceed with positioning the patient. Have the 
patient lie on the table with the painful hip up. Draw the 
knee forward till the hip is flexed at about a 45 degree 
angle. Next we will palpate the trochanter and outline it 
for reference. (See Figure 2.) Cleanse the skin overlying the 
injections site.

Rodney S. Van Pelt, MD

P rolotherapy techniques and solutions have 
improved to the point that even severe degenerative 
hip osteoarthritis can be helped with Prolotherapy. 

In general, the number of  Prolotherapy treatments will 
depend on the extent of  the arthritis. In my experience 
it is not uncommon for more advanced cases to need 
10 to 14 treatments given one to six weeks apart. Most 
commonly, I see patients for hip treatments at two-week 
intervals. One can expect at least a 70% overall success, 
though with less advanced arthritis the success rate is 
higher. During the treatment course the patient follows 
standard post-Prolotherapy instructions. Patients are to 
be active and exercise to pain tolerance and use heat and 
avoid ice and other anti-inflammatory medications. 

The hip is one of  the deepest joints in the body. As is the 
case with all injections, knowledge of  the basic anatomy is 
important to delivering safe and effective Prolotherapy to 
the hip joint. (See Figures 1a-c.) It is a ball and socket joint 
with a large range of  motion. Directly in front of  the hip 
joint runs the femoral nerve, artery and vein, all structures 
that obviously I want to avoid with my needles. 

Figures 1a, b, and c. Models showing basic hip anatomy.

1a. ANTERIOR VIEW 1b. LATERAL (SIDE) VIEW 1c. POSTERIOR VIEW
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The intraarticular (IA) injection will be administered 
first. Attach a 22G 3-inch needle to the syringe (a longer 
needle may be needed for some patients depending on 
their size). After cleansing the skin, insert the needle 
through the skin just above the end of  the trochanter 
(proximal to the long axis of  the femur). Direct the needle 
straight down (medially) and advance the needle. The 
needle will clear the trochanter and you will feel the 
needle pass through the thick capsule about 2 ½ inches 
deep and contact the femoral neck shortly after. (See Figure 
3.) Typically the patient will experience pain as the needle 
passes through the capsule as this is a well innervated 

withdrawn and redirected toward the distal portion of  the 
neck where the capsule and ishiofemoral ligament insert 
at the junction of  the neck and trochanter. The remaining 
3cc are “peppered” here.

The second syringe is inserted at the same location as 
the IA injection. The needle is directed slightly cephalad 
and advanced. (See Figure 5.) It will clear the trochanter and 
touch the bone at the posterior/superior acetabular rim. 
9ccs of  proliferant are “peppered” along the posterior/
superior acetabular rim where the capsule and iliofemoral Figure 2. Positioning of the patient for Prolotherapy hip 

injections. The greater trochanter is outlined in preparation for 
Prolotherapy to the right hip. 

structure. The needle should be withdrawn about 1mm. 
The contents of  the syringe are injected intraarticularly 
here. It should flow freely. If  it takes a strong pressure 
on the plunger then you have not positioned the needle 
intraarticularly. Reposition the needle and proceed. 
Following the IA injection the hip should be repeatedly 
flexed and extended to distribute the Prolotherapy 
solution throughout the joint.

The iliofemoral and ishiofemoral ligaments and capsule 
are treated proximally and distally next (these three are 
almost the same structure). The first syringe is inserted 
just above the posterior-superior aspect of  the trochanter. 
(See Figure 4.) The needle is advanced and clears the 
trochanter and touches bone at the acetabular rim. 
Injection of  0.5 to 1.0cc of  solution is made here. The 
needle is partially withdrawn and reinserted cephalad 
and caudad injection made at each side thus “peppering” 
the posterior/inferior acetabular rim. Approximately 9cc 
of  fluid are injected here. The needle is again partially 

Figure 3. Intraarticular Prolotherapy injection of the hip.

Figure 4. Prolotherapy injection of the superior/posterior 
iliofemoral ligament.

ligament attach proximally. Then the needle is redirected 
toward distal insertion of  the iliofemoral ligament and 
capsule at the junction of  the neck and trochanter. The 
remaining 3cc of  Prolotherapy solution are “peppered” 
here.
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To insure treatment of  the iliofemoral ligament a third 
and last syringe is inserted at the anterior/superior 
aspect of  the trochanter. (See Figure 6.) The reason for this 
is with a tensile strength greater than 350N, it is the most 
powerful ligament in the human body and provides an 
important constraint for the hip joint. It keeps the pelvis 
from tilting posteriorly in upright stance, without the 
need for muscular effort. It also limits adduction of  the 
extended limb (particularly the lateral elements of  the 
ligament) and it stabilizes the pelvis on the stance during 
gait, ie, it acts with the small gluteal muscles to keep the 
pelvis from tilting toward the swing side.1 In regard to the 
injection technique, the needle is advanced and clears 
the trochanter and touches bone at the acetabular rim. 
Approximately 9cc of  solution are “peppered” at this site. 
The needle is again partially withdrawn and redirected 
toward the superior anterior portion of  the femoral neck 
where the capsule and (anterior portion) iliofemoral 
ligament insert at the junction of  the neck and trochanter. 
The remaining 3cc are “peppered” here.

In cases of  severe arthritis the “peppering” of  injections 
is very painful. The pain associated with injection tends 
to decline with subsequent treatments as the underlying 
inflammation begins to settle down, and the injured 
structure begins to heal. 

Overall this is a tremendous option for patients to avoid 
hip surgery. In most cases it is able to accomplish this 
goal in what patients are routinely told is “impossible.” 
Prolotherapy offers hope for those with hip arthritis.

B I B L I O G R A P H Y

Schuenke M. Thieme Atlas of  Anatomy. New York: Thieme; 2006. pp:380. 1.

E d i tor   ’ s  c omme    n t s

As can be seen in Figure 7, there is greater exposure 
of  the anterior portion of  the iliofemoral ligament and 
pubofemoral ligament from the anterior or front. A 
greater portion of  these ligaments can be injected from 
the anterior (front) compared to the lateral approach. The 
clinician needs to be aware that the femoral vein, artery, 
and nerve lie in front of  the hip joint. When the anterior 
portion of  the hip requires injections, care must be taken 
to avoid hitting these structures with the needle. This 
involves feeling for the femoral artery pulse and moving 
three finger breaths laterally, in a line about even with 
the superior portion of  the pubic symphysis. Even so, the 
needle must be advanced very slowly in case the femoral 
nerve is “tickled.” n

Figure 5. Main Prolotherapy injection site for the superior 
iliofemoral ligament. 

Figure 6. Prolotherapy injection technique for treating the 
anterior portion of the iliofemoral ligament. 

Figure 7. Anatomy model illustration of the anterior 
hip ligaments. This picture demonstrates a Prolotherapy 
injection of the anterior portion of the iliofemoral ligament and 
pubofemoral ligament from the front of the hip.

Iliofemoral
Ligament

Pubofemoral 
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W hen a person becomes a physician, he or she 
learns the Hippocratic Oath which sets down 
the rules for practicing medicine. The first and 

foremost rule of  this doctrine is “to help, or at least, do 
no harm.” Musculoskeletal pain issues, such as low back 
pain, neck pain, knee pain, shoulder pain, elbow or wrist 
pain, ankle pain, arthritis pain, and the pain and disability 
of  sports injuries, are common complaints heard by many 
physicians. As a young doctor practicing family medicine, 
I had patient after patient come to me with these ailments. 
Being an osteopathic physician, with extra training in the 
musculoskeletal system and treatment, I knew more than 
the average medical doctor regarding these complaints, 
and had extra tools I could use. I was able to help some of  
my patients get rid of  their pain, but for others, the pain 
would only go away temporarily and would continue to 
return. 

Because of  my belief  that a doctor should “do no harm,” 
I was reluctant to prescribe long-term painkillers, which 
have potential side effects and can be addictive, or to 
send someone for an invasive procedure such as surgery, 
unless the need was clear-cut, which is rare. I was getting 
discouraged. Yet, I did not give up. With all that medical 
science had to offer, I thought there must be something 
I could do to help these patients. Then I heard about 
Prolotherapy.  

Prolotherapy is a minimally invasive, safe therapy that 
stimulates the body to heal painful areas. It has a high 
success rate and strengthens tissue rather than weakening 
it, as can happen with other treatments such as cortisone, 
which reduces healing. Cortisone is often injected 
into painful joints and in the short term can help with 
pain. However, cortisone can destroy a joint if  used too 
frequently and therefore doctors are instructed not to 
give more than a few shots a year to a particular joint. 
Prolotherapy, on the other hand, stimulates the repair of  
joints. 

Prolotherapy is a logical and simple treatment based 
on very basic principles. One of  these principles is that 
the body has the ability to heal itself. Another principle 
is that the body is “programmed” to heal based on 
“stimulus-response.” After an injury, the body will try to 
heal according to its programming. For soft tissue injuries 
(ligaments and tendons), the program allows for several 
weeks of  healing, but after that time interval has passed, 
the healing stops. Think of  a sprained ankle. A sprain is 
an overstretching, twisting and/or tearing of  a ligament, 
the tissue that holds bones together. When a sprain 
occurs, the body’s “program” kicks in and the stimulus to 
heal begins. At first, this stimulus to heal is strong but over 
the ensuing weeks diminishes and then eventually stops. 
Unfortunately soft tissue, specifically joint ligaments and 
tendons, often do not heal completely after an injury 
because of  limited blood flow to these areas. Therefore if  
healing is not 100% (and often isn’t), the person is left with 
a remnant of  that injury. This remnant makes the joint 
a little weaker and more prone to another injury. Over 
time, and repeated injury which is more likely to occur 

Why Prolotherapy is the Strongest Weapon I have 
found against Chronic Pain and Sports Injuries

Donna Alderman, DO

W O N D E R  W H Y ?

Dr. Donna Alderman injecting a patient’s knee.
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now that joint area weakens more and more. Eventually, 
an individual may find himself  or herself  with pain in 
that area which does not ever seem to go away (chronic 
pain). 

Doctors faced with this type of  pain sometimes suggest 
that surgery is the only option, especially if  an MRI shows 
damage. MRI’s, however, can be misleading with this 
type of  pain. As evidenced by multiple studies1-20 MRI’s 
may show abnormalities unrelated to the patient’s current 
pain complaints. Study after study shows that abnormal 
findings exist in patients who have no pain at all, and 
therefore surgery directed strictly towards an abnormality 
on an MRI without being correctly correlated to that 
patient’s history and physical exam may not resolve that 
person’s pain. It is therefore prudent for patients to be as 
conservative as possible when seeking pain remedies and 
not go directly for surgery unless there is a very clear need, 
such as a completely ruptured tendon or ligament (off  the 
bone) or neurological deficits requiring immediate action. 
Many patients, treated with Prolotherapy, have been able 
to avoid surgery and have experienced resolution of  their 
pain. This includes patients who have been told they 
needed back surgery for a disc problem, knee surgery 
or replacement, ankle surgery, neck surgery, elbow or 
shoulder surgery and wrist, toe, or other joint surgery. 

What about exercise and physical therapy? These are often 
prescribed for musculoskeletal injuries. It is important 
to understand that exercise and physical therapy, while 
helpful to strengthen muscle around a joint, does not 
have much impact on the tendon part of  the muscle 
which attaches it to the bone, or the ligaments which hold 
the joint together. Because of  the reduced blood flow to 

ligament and tendon tissue, these areas do not respond to 
exercise or physical therapy in the same way that muscle 
tissue does. Weight training can be employed to build 
muscles, but again, has very little impact on ligament 
and tendon growth and repair. Consider bodybuilding 
and how it works: Body builders use heavier and heavier 
weights in an effort to create micro-trauma to the muscle. 
This micro-trauma stimulates the body to go to the 
injured muscle and make it stronger and bigger (muscle 
hypertrophy). Again, the stimulus-response of  the body 
at work! However, weight training does not stimulate 
ligaments and tendons in the same way as it does muscle 
tissue. Prolotherapy is the only treatment I know of  that 
stimulates the repair and strengthening of  ligaments and 
tendons. You could say, then, that Prolotherapy is “body-
building” for the ligaments and tendons.

Prolotherapy works by tricking the body into healing; it 
provides a “stimulus” which causes the body to “respond” 
by reactivating and completing the healing process in 
these previously unhealed areas, reducing or eliminating 
pain. The stimulus is at the level of  the injured ligaments 
and tendons, and activates growth factors to come to the 
sites where healing needs to occur. Prolotherapy is an 
option when physical therapy has failed, but it can also be 
used in conjunction with physical therapy and exercise. 
Depending on the injury, Prolotherapy and exercise may 
be started at the same time, or after a few Prolotherapy 
treatments have strengthened the joint. 

Osteopathic manipulation is also a very effective treatment 
which can be used in conjunction with Prolotherapy. 
Sometimes osteopathic treatment can be tried first, 
if  there is no obvious soft tissue injury. Osteopathic 
physicians are trained in all aspects of  body mobilization, 
not only the spine but also the soft tissues, muscles, nerve 
flow, blood flow, lymph flow, myofascial release (the 
release of  muscle structures which have a negative impact 
on body mechanics) as well as specialized techniques such 
as cranial-sacral (the correct movement and alignment of  
the cranial bones and sacrum). Osteopathic techniques 
can be very, very powerful in and of  themselves. However, 
when they do not work to solve a pain issue, they can 
be combined with Prolotherapy. For instance, I have 
had patients come in for knee pain, which was treated 
with Prolotherapy. An analysis of  that patient’s body 
mechanics showed a twisting of  their back and pelvis was 
putting undue pressure on his knee and that needed to 
be addressed. Osteopathic manipulation was then used to 

Dr. Alderman injecting a patient’s neck, while teaching 
doctors from Denmark.
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release the twisting and take the strain off  the knee, which 
then was able to return to full function.

Conditions or diagnoses that can be treated with 
Prolotherapy include degenerative disc disease including 
herniated discs, low back pain, sciatica, medial and lateral 
epicondylitis (golfers and tennis elbows), tendonitis or 
tendonosis, rotator cuff  tendon problems, plantar fasciitis 
or foot pain, knee joint pain, osteoarthritis, hypermobility 
pain or instability, ankle pain, toe pain or problems 
including bunion pain or “turf  toe”, athletic injuries 
including sprains and strains that do not resolve, sacroiliac 
issues, neck pain, musculoskeletal headaches and others. 

Thanks to the Internet, where a vast amount of  
information is now available at ones fingertips, our society 
is shifting from one where patients know little about their 
health care options, to one where individuals do their own 
research and take a more active role in making decisions 
about their medical treatments. The more someone 
knows about his or her options, the better equipped that 
person will be to make informed choices that are right for 
them. While Prolotherapy is not for everyone or for every 
condition, it has helped thousands of  people who might 
otherwise still be in pain. n
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The Deterioration of Articular Cartilage in  
Osteoarthritis by Corticosteroid Injections

W O N D E R  W H Y ?

A B S T R A C T

The hallmark feature of osteoarthritis is the breakdown 
in the articular cartilage of joints such as the knee and 
hip. Both animal and human research has consistently 
shown that corticosteroid injections into normal and 
degenerated knees accelerate the arthritic process. A 
summary of the effects of the intraarticular cortico-
steroids on articular cartilage includes: a decrease of 
protein and matrix synthesis, matrix hyaline appearance 
becomes fibrotic, clumping of collagen, alteration in 
chondrocyte cell shape, chondrocyte cell proliferation 
inhibited, chondrocyte cytoxicity enhanced, loss of 
chondrocytes, surface deterioration including edema, 
pitting, shredding, ulceration and erosions, inhibition 
of articular cartilage metabolism, articular cartilage 
necrosis, thinning of articular cartilage, decrease in 
cartilage growth and repair, formation of articular 
cartilage cysts, and ultimately articular cartilage 
destruction. 

When researchers microscopically and radiologically 
examine human joints after corticosteroid injections, 
the same results are found in humans as in animals. 
Intraarticular corticosteroid injections accelerate 
the osteoarthritic degenerative process. Because of 
this possibility, organizations such as the American 
College of Rheumatology acknowledge, “It is generally 
recommended, although not well supported by 
published data, that injection of corticosteroids in a 
given joint not be performed more than three to four 
times in a given year because of concern about the 
possible development of progressive cartilage damage 
through repeated injection in the weight-bearing joints.” 
It is this author’s opinion that there is no doubt that the 
rise of osteoarthritis, as well as the number of hip and 
knee replacements, is a direct result of the injection of 
corticosteroids into these joints.  

Journal of Prolotherapy. 2009;2:107-123.
KEYWORDS: articular cartilage, corticosteroid injections, degeneration, osteoarthritis, 
Prolotherapy, regeneration.

Ross A. Hauser, MD

A  S C I E N T I F I C  E D I T O R I A L

O steoarthritis (OA) is a major cause of  pain and 
disability, as well as cost, to both the individual 
and society. The average direct out-of-pocket 

expenditure of  OA is approximately $2600 per person 
per year, but the total annual cost per person (including 
lost productivity) is between $5700 and $9600.1,2 OA and 
related conditions cost the U.S. economy nearly $128 
billion per year in medical care and indirect expenses, 
including lost wages and productivity.3 A major component 
of  the economic burden associated with the treatment of  
arthritis relates to surgical joint replacements of  the hips 
and knees. In 2004, the national bill of  hospital charges for 
hip/knee replacements was $26 billion, and the hospital 
cost was $9.1 billion.4 Musculoskeletal procedures, 
including hip and knee replacements, account for ten 
percent of  all hospital care in the United States. From 1997 
to 2005, the number of  knee replacements climbed by 69 
percent, from 328,000 to 555,800. The number of  hip 
replacements rose from 290,700 to 383,500 procedures.5  
The number of  these procedures is increasing at an 
alarming rate. Nearly 600,000 hip replacements and 1.4 
million knee replacements will be performed in the year 
2015.6 By 2030, it is estimated that the number of  hip and 
knee replacements annually will increase to 1.85 and 3.48 
million, respectively.7 (See Figure 1.) The question to ask 
is why has there been such an alarming rate of  articular 
cartilage deterioration necessitating all of  these joint 
replacements? What is causing it?

OA currently affects more than 27 million Americans, 
up from 21 million in 1990. By the year 2030, it is 
expected that more than 67 million Americans will 
have arthritis.8 (See Figure 2.) While much is known about 
what happens at the level of  the joint after the start of  
OA, there is no consensus as to why the condition starts 
in the first place. Factors influencing the incidence of  
OA have been identified through epidemiological and 
small group studies. These factors include sex (women, 
especially after entering menopause), low hormone levels, 
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The hallmark feature of  OA is a breakdown in the 
articular cartilage of  joints such as the knee and hip. The 
articular cartilage covers the connecting surfaces of  two 
bones where they join, allowing them to glide effortlessly, 
one bone over the other. The first feature of  OA is a 
fraying and fibrillation of  the articular cartilage surface. 
(See Figure 3.) This coincides with a loss of  proteoglycans 
from the matrix of  articular cartilage.12 Articular cartilage 
contains chondrocytes embedded in an extracellular 
matrix composed primarily of  type II collagen and 
proteoglycans. Articular cartilage bulk chemical analysis 
reveals that it is composed of  10 to 15 percent collagen, 
10 to 15 percent protein polysaccharide (proteoglycan), 
and 70 to 80 percent water.13 Chondrocytes make up one 
to five percent of  the volume in adult cartilage tissue. 
Chondrocytes are the cells responsible for the formation, 
maintenance, and repair, of  articular cartilage.14 Despite a 
poor oxygen tension, limited nutrient supply, and anaerobic 
metabolism, chondrocytes can still produce large amounts 
of  collagen and proteoglycans.15 The collagen provides 
strength to the cartilage, the proteoglycans provide 
elasticity and stiffness on compression. The proteoglycans 
are very hydrophilic, meaning they are attracted to water. 
The proteoglycans form aggregates, which give articular 
cartilage its unique abilities to act as a shock absorber for 
joints such as the knee and hip.16 (See Figure 4.) 

OA begins immediately once chondrocyte function is 
altered. This leads to a decrease in the ground substance, 
or proteoglycans. This weakens the cartilage structure. 
The cartilage breaks down further causing fissures in it. 
Eventually there is enough breakdown of  the cartilage 
that it can be seen on X-ray as joint space narrowing. 
This causes a transmission of  pressures that are too high 
for the bones to handle. Eventually the space between the 
bones becomes completely obliterated. This is when the 
orthopedic surgeon tells the patient he/she has bone on 
bone and needs a joint replacement. (See Figure 5.) 

Early in the course of  OA, the tissue mounts an attempt at 
repair. Chondrocytes proliferate with a resulting increase 
in matrix synthesis. However, in the face of  chronic 
mechanical degenerative forces, degradative enzymes 
overwhelm the synthetic capability. The net result is too 
much degradation of  cartilage and not enough repair. 
Traditional pharmacological treatments, including non-
steroidal anti-inflammatory drugs and corticosteroids 
shots, are typically used to not only decrease symptoms, 
but also to hopefully improve the physiology of  the 

Figure 1. Escalation in incidence of knee and hip replacements 
in the US. By 2030, hip replacement numbers could reach 1.85 
million and knee replacements reach 3.48 million. 
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Figure 2. Osteoarthritis incidence in the United States. By 
the year 2030 it is estimated that the number of Americans 
suffering from osteoarthritis could reach as high as 67 million.
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nutritional factors, obesity, inheritance, knee injury, 
quadriceps strength, ligament laxity, and joint injury due 
to misalignment, overload or trauma.9-11 While many 
of  these have been well studied, it is doubtful that they 
alone could account for the dramatic rise in OA over the 
last forty years, and the predictions of  OA in epidemic 
proportions for the near future. 
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disease process. Unfortunately the preponderance of  
evidence shows that these treatments actually accelerate the 
osteoarthritic process.17,18 The rest of  this paper will focus on 
the evidence that corticosteroids deteriorate normal and 
degenerated articular cartilage.

Intraarticular injections of  corticosteroids have been used 
for the treatment of  OA of  the knee and other joints for 
more than 50 years, but there is little controlled evidence 
to support their use.19-22 Since 1951, when Thorn first 
injected hydrocortisone into the knee joint of  a patient 
with rheumatoid arthritis, the anti-inflammatory effects 
of  intraarticular corticosteroid compounds have been 
established.23 Cortisol, and the synthetic analogs of  cortisol, 
have the capacity to prevent or suppress the development 
of  the local heat, redness, swelling, and tenderness, by 
which inflammation is recognized. At the microscopic 
level, they inhibit not only the early phenomena of  the 
inflammatory process, edema, fibrin deposition, capillary 
dilatation, migration of  leukocytes into the inflamed area, 
and phagocytic activity, but also the later manifestations 
of  capillary proliferation, fibroblastic proliferation, 
deposition of  collagen, and still later, cicatrization.24

The first evidences that 
steroids injected locally 
produced adverse effects 
came a few years after 
doctors started using 
corticosteroids. Several case studies reported rapidly 
progressive degenerative arthritis following intraarticular 
hydrocortisone injections.25-27 Researchers then started 
looking at intraarticular corticosteroid injected joints in 

Figure 3. Pathogenesis of arthritis. Articular cartilage 
deterioration as evidenced by fibrillation, fissures, and flaking. 
Used with permission from Prolo Your Pain Away! Curing Chronic Pain with 
Prolotherapy, Third Edition; Ross A. Hauser, et al. Beulah Land Press, 2007, Oak Park, IL. 
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FibrillationSynovial Joint
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Figure 4. Proteoglycan aggregate. The proteoglycans 
attract water and give articular cartilage its “shock absorbing” 
properties.  
Used with permission from Prolo Your Sports Injuries Away! Curing Sports Injuries and 
Enhancing Athletic Performance with Prolotherapy, Ross A. Hauser, et al. Beulah Land 
Press, 2001, Oak Park, IL.
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Figure 5. X-ray of a severely degenerated hip. No cartilage 
remains in this left hip joint, thus this patient would be a 
candidate for a hip replacement. 

cicatrization – the process 
whereby wound healing 
forms scar tissue.
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animals, comparing them to similar joints injected with 
saline (control). The feeling was that these studies should 
provide a useful indication of  the clinical effects of  these 
drugs on normal or diseased joints in man.

A n i mal    St  u d i e s

It is well known and accepted that medications must 
first be shown to be safe in animals before they are given 
or injected into human beings. It is also much easier to 
study the effects of  the drugs, or injection of  the drugs, 
in animals because the animals 
can be sacrificed, and the tissues 
examined under a microscope. 
This allows the researcher to 
evaluate not only the potential 
beneficial effect of  the medication, 
but also detrimental effects.

Using tritiated glycine (glycine 
3H) as an indicator of  amino 
acid incorporation in protein 
synthesis in cartilage matrices, 
Mankin and Conger injected 
hydrocortisone acetate into rabbit 
knees. Their data showed a rapid 
and profound decrease in glycine 
incorporation that appeared to 
depend on dosages. Maximum 
decline was seen six hours after 
the injection.28 They did a similar 
experiment using glycine 14C as 
the radiotracer, which showed 
a definite decrease in the rate 
of  protein synthesis within two 
hours of  the injection. They 
noted that the rate of  the inhibitory effect of  intraarticular 
hydrocortisone on cartilage protein synthesis was about 
twice that of  the observed rate for corticosteroids given by 
intramuscular route.29 One year later, researchers injected 
hydrocortisone into normal rabbit knees and produced 
thinning of  the cartilage, and the development of  fissures 
and fibrillations in the articular cartilage. They also found 
multiple small white deposits within the substance of  the 
articular cartilage, which were found to represent cystic 
areas of  degeneration within the middle zone of  the 
cartilage matrix. These effects were most marked in the 
animals which had the greatest number of  injections.30 
Deleterious effects of  cortisone were reported by some 

researchers who noted that the drug inhibited the synthesis 
and deposition of  chondroitin sulfate in cartilage.31-33 Many 
research papers have documented that corticosteroids 
reduced radiosulfate uptake into chondroitin sulfate, 
thereby decreasing cartilage growth and repair.34-37 Other 
research on the articular cartilage of  rabbits showed that 
the destruction of  articular cartilage by corticosteroids 
worsened with time. Microscopic degenerative changes 
were progressively more evident, including loss of  
protein polysaccharide in the matrix, decreased number 
of  chondrocytes, loss of  cell shape, distortion of  the cell 

membrane and nucleus leading 
to chondrocyte degeneration, 
multiple fissuring of  the matrix, 
clumping of  collagen, and finally 
by the sixth month, appearance 
of  large cysts containing debris 
and degenerated chondrocytes.38-41 
(See Figure 6.) 

In regard to the progression of  
OA, is the articular cartilage 
damage seen from the disease 
or from the steroid injection 
treatments? One research 
paper put it this way: “After 
administration of  corticosteroids 
to patients suffering from 
arthritis, it is impossible to decide 
how much damage is due to the 
steroids and how much is due 
to the natural progress of  the 
disease. To answer this question, 
these researchers devised a study 
to look at what happens to rabbit 
articular cartilage subjected to 

corticosteroid concentrations compatible with what we 
observed in human patients. They compared this group to 
normal control animals who received no injections. They 
also induced an artificial arthritis in one group of  animals, 
used them as another control, and saw what happened to 
some of  these animals if  they also were subjected to low 
dose corticosteroids. Compared to the control groups, the 
corticosteroids caused severe deleterious effects on the 
articular cartilage. The articular cartilage became thin, 
the matrix near the surface lost its hyaline appearance and 
became fibrous, the surface fibrillated, and the arthritic 
cartilage lost its ability to repair itself. This last effect 
caused the researchers to state “It must be expected that 

They noted that the rate  
of the inhibitory effect of 

intraarticular hydrocortisone 
on cartilage protein synthesis 

was about twice that of the 
observed rate for corticosteroids 

given by intramuscular route.

“It must be expected that 
corticosteroids can retard or 
prevent recovery in naturally 

occurring joint diseases. 
Administration of these drugs 
must therefore be considered 

with caution.”
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corticosteroids can retard or prevent recovery in naturally 
occurring joint diseases. Administration of  these drugs 
must therefore be considered with caution.”42 This last 
quote was written in 1973. For this review I purposely 
used “old” research to emphasize the point that the effects 
of  corticosteroids have been known for years. Current 
research done in 2007 on rabbit cartilage continues to 
confirm that corticosteroid injections into the knee joints 
of  rabbits causes cartilage necrosis.43  

Cort    i c o s tero    i d s  I n d u c e  P remat     u re   Cell     D eat   h 
of   C h o n dro   c yte   s  i n  A rt  i c u lar    Cart    i la  g e

Dexamethasone is a corticosteroid commonly used 
in humans and domestic animals, particularly in the 
treatment of  painful conditions. When articular cartilage 
cells were subjected to dexamethasone, cell proliferation 
was inhibited. Even more significant than that was the fact 
that dexamethasone induced cell apoptosis.44 Apoptosis 
is a form of  programmed cell death. In simple terms, 

dexamethasone caused chondrocytes to die a premature 
death. The mechanism by which corticosteroids does this 
is most likely through blocking the anti-apoptotic effects 
of  Insulin-like growth factor (IGF-1).45,46 

D eter    i orat    i o n  of   A rt  i c u lar    Cart    i la  g e  
w i t h  J u s t  O n e  Stero     i d  I n j e c t i o n

Regarding the effect of  corticosteroid injections, some 
researchers started looking at the effects of  just one 
corticosteroid injection into a joint of  an animal. One 
study, done at University Central Hospital in Helsinki, 
Finland, showed significant deleterious effects on 
cartilage via electron microscopy after only one steroid 
injection into the knee. The authors also found that the 
higher the dose of  steroids injected into the knee, the 
worse the deterioration.47 Even one injection into the 
temporomandibular joint (TMJ) showed tremendous 
destruction of  the articular cartilage and underlying 
bone.48 Another study showed that even 16 weeks after 
a single steroid joint injection, the cartilage remained 
biochemically and metabolically impaired.49

Cort    i c o s tero    i d s  Ca  u s e  Cart    i la  g e  
D eter    i orat    i o n  i n  E xer   c i s ed   Hor   s e s

Corticosteroid injections into equine (horse) joints cause 
similar effects as those in the rabbit. Equine research has 
been consistent in that corticosteroids cause a breakdown 
of  the cartilage matrix and protein synthesis.50-52 It is 
especially damaging to pony foals where corticosteroids 
caused joint damage either at the joint surface or deep 
within the cartilage. Signs of  surface deterioration included 
edema, fibrillation, enlargement of  lacunae, pitting, 
and shredding and erosions of  the cartilage. Cartilage 
ulceration and fracture was common. Glycosaminoglycan 
content of  articular cartilage decreased by 55% in three 
months. Corticosteroids inhibited articular chondrocyte 
metabolism which initiated cartilage degeneration. Surface 
destruction and osteochondrosis dissecans followed 
continued mechanical stress of  compromised cartilage.53 
(See Figure 7.) In 
another  s tudy, 
articular cartilage 
and chondrocytes 
obtained from 
young adul t 
horses ages 1.5–3.5 years of  age were subjected to 
the corticosteroid methylprednisolone. Chondrocyte 
cytotoxicity was found as the steroid concentration was 

Figure 6. Electronmicroscopy of articular cartilage after 
saline injections versus corticosteriod injections. Articular 
cartilage injected with saline has a normal, smooth appearance 
(top), whereas corticosteroid injected cartilage has obvious 
fissuring and is in the process of deteriorating (bottom).  
Pictures originally from the Journal of Anatomy, volume 127, Oct. 1978, pages 
393-402. Article title: Effects of intraarticularly administered corticosteriods and 
salicylates on the surface structure of articular cartilage.

Osteochondrosis dissecans – a 
disorder in which a fragment of 
cartilage and subchondral bone 
separates from an articular surface.
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increased. This coincided with a decreased and altered 
chondrocyte expression of  matrix proteins, which 
the authors felt likely contributed to the pathogenesis 
of  corticosteroid-induced cartilage degeneration.54 
Researchers at the University of  Montreal showed that 
repeated intraarticular injections into the radiocarpal 
joint of  horses free of  OA, compared to controls, induced 
the breakdown of  articular cartilage. Specifically, the 
biomarkers for proteoglycan and collagen breakdown 
were significantly elevated in the corticosteroid injected 
joint fluid.55 In a similar experiment, chromatographic 
analysis of  joint fluid in corticosteroid injected joints 
showed fragments of  the articular cartilage aggrecan. They 
were significantly elevated in the steroid injected joints, 
compared to control joints. The authors summarized their 
findings by saying, “these results indicate that the repeated 
use of  intraarticular methylprednisolone acetate leads to 
potentially harmful inhibition of  procollagen II synthesis 
and an increased release of  degradation products of  the 
proteoglycan aggrecan from articular cartilage.”56 To see 
what happens when you inject steroids into a joint and then 
exercise the joint, researchers at Kansas State University 
injected the contralateral middle carpal joints of  healthy 
horses with either corticosteroid or diluents (control). The 
results showed that steroid injected cartilage was 24% 
thinner and had a 97% decrease in compressive stiffness. 
The authors concluded that repetitive intraarticular 
administration of  corticosteroid in exercising horses 
alters the mechanical integrity of  articular cartilage.57 A 
summary of  the effects of  the intraarticular corticosteroids 
as denoted by the above research can be seen in Table 1. 
(See Table 1.)

H u ma  n  D ata 

Temporary and permanent damaging changes in soft 
tissue, bone, and cartilaginous structures, have long been 
reported to occur when corticosteroids are administered 
for human disease.58-62 In my pain practice, it is relatively 
common for a person to come in with X-rays or MRIs 
which demonstrate a rapid deterioration of  the articular 
cartilage after being on a strong anti-inflammatory 
medication or receiving a corticosteroid shot. (See Figure 8.) 
One of  the first reports of  corticosteroid-induced cartilage 
damage was in 1960, where the authors reported on four 
cases of  steroid arthropathy after patients were given 
corticosteroids.63 The authors noted, “Rapid destruction 
of  the femoral head with subsequent disorganization 
of  the hip joint rarely, if  ever, occurs in uncomplicated 
rheumatoid arthritis or osteoarthritis. Recently we have 
seen four patients, all treated with corticosteroids, in 
which such destruction developed. The striking feature 
in each case was the relative freedom from pain in the 
presence of  severe joint disorganization. Before advising 
treatment with either oral or intraarticular administration 
of  corticosteroid, this possible complication should be 
borne in mind, and the likelihood of  accelerated joint 
destruction weighed against the benefit which the patient 
is likely to derive.” There are many other reports of  
corticosteroids dramatically accelerating the arthritic 

Figure 7. Knee joint with articular cartilage fragment 
missing. Severe damage to articular cartilage surfaces can 
occur with corticosteriod injections which can be localized as 
the above picture captures.

•	 Deleterious effects more serious in animals with the greatest 	
	 number of injections
•	 Higher dose leads to worse deterioration
•	 Destruction worsened with time and exercise
•	 Inhibition of synthesis and deposition of chondroitin sulfate 	
	 and glycosaminoglycan
•	 Breakdown of proteoglycans and collagen
•	 Decrease of protein and matrix synthesis
•	 Matrix hyaline appearance becomes fibrous
•	 Clumping of collagen
•	 Alteration in chondrocyte cell shape
•	 Chondrocyte cell proliferation inhibited
•	 Chondrocyte cytotoxicity enhanced
•	 Loss of chondrocytes
•	 Surface deterioration including edema, pitting, shredding, 	
	 ulceration and erosions
•	 Inhibition of articular cartilage metabolism
•	 Articular cartilage necrosis
•	 Thinning of articular cartilage
•	 Decrease of cartilage growth and repair
•	 Formation of articular cartilage cysts
•	 Articular cartilage destruction

Table 1. Known effects of intraarticular corticosteroids on 
articular cartilage.
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process.63-67 The current literature continues to report on 
papers whereby intraarticular corticosteroid injections 
cause this rapid destruction of  articular cartilage in 
various joints including the hips and shoulders.68-71 

Corticosteroids are injected into joints because they often 
provide some pain relief. Perhaps it is just this effect, 
however, that is one of  the main reasons corticosteroids 
deteriorate cartilage. The thought process is simple. A 
person receives an intraarticular corticosteroid injection 
because of  an injury within and/or around, the involved 
joint. The corticosteroid provides pain relief, generally 
lasting for a few weeks. So, some of  the articular cartilage 
damage from steroids can be attributed to analgesia, 
resulting in microtrauma due to painless overuse. During 
the period of  pain relief  offered by the steroid shot, the 
person resumes normal activities, including athletics. 
Without the steroid, the person is unable to perform these 
activities or they are modified because of  pain. Now, 
because the patient does not sense the pain, activities 
are resumed. This situation is much like the professional 
football players who receive steroid injections before or 
during an NFL game. A recent Caring Medical patient 
told me that during a typical NFL game, five players are 
receiving injections before or during a game. He said that 
he has even received two shots in one game. (See Figure 
9.) Without a pain signal, the patient has no idea if  the 
activities he is doing, such as running and jumping, are 
contributing to the deterioration of  his cartilage.

Another good example of  painless cartilage deterioration 
is rheumatoid arthritis. Three papers clearly demonstrate 
the principle that cartilage could be deteriorating even 
though, clinically, a patient feels better. In the first study 
involving forty rheumatoid arthritis patients, patients 
reported feeling better due to medications including 
steroids, with resultant improvement in their blood tests as 
well. However, X-rays of  their hands and feet over the years 
revealed worsening of  the cartilage.72 In cases where the 
patients’ rheumatoid arthritis was in complete remission, 
researchers found that even though the rheumatoid 

Figure 9. Steroid injections temporarily block the pain 
signal. Without a pain signal, the patient (athlete) cannot 
determine whether their activities, such as running or jumping, 
are contributing to cartilage deterioration because the steroid 
has masked the pain.

Figure 8. X-ray of a normal hip compared to a steroid-injected degenerated hip. Right hip degeneration in a patient following 
multiple steroid injections.
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arthritis was in clinical remission, articular cartilage 
deterioration was still reported.73,74 Simply put, pain is 
our protective mechanism to know something is wrong. 
Blocking the pain response with anti-inflammatories or 
corticosteroids overrides this mechanism. Cortisone shots 
and exercise can be a deadly combination for articular 
cartilage cells. A good example of  this was an animal 
study where the researchers looked at cartilage cell counts 
in hydrocortisone injected knees without exercise and 
those in hydrocortisone injected knees with exercise. This 
would be akin to patients receiving cortisone shots so they 
could resume their tennis playing. In this study, all knees 
injected with cortisone showed cartilage deterioration, 
but severe cartilage damage was seen in 67% of  animals 
that exercised and also received cortisone. The cortisone 
and exercise group also showed a significant decline in 
glycosaminoglycan synthesis and cartilage cell counts 
compared to the other group. The animals that received 
a cortisone shot and then ran showed areas of  cartilage 
cell death, which weren’t seen in those animals that only 
exercised or only received a cortisone shot.75 (See Figure 10.) 

A rt  i c u lar    Cart    i la  g e  D eter    i orat    i o n  
Not    D u e  to   A g i n g 

By the time the first changes of  radiological osteoarthritis 
are detected, 13% of  knee cartilage has already been 
lost.76 Articular cartilage volume normally decreases by 
two to three percent per year.77 Researchers have already 
shown that lifelong moderate use of  normal joints does 
not increase the risk of  OA.78-80 The degeneration of  
normal articular cartilage is not simply the result of  
aging and mechanical wear. Once OA forms, articular 
cartilage volume decreases at a rate of  about four to five 
percent per year.81-83 The rate of  loss at two years predicts 
subsequent total knee arthroplasty. For every one percent 
increase in the rate of  tibial cartilage loss there was a 20% 
increase risk for undergoing a knee replacement at four 
years.84 Surely we all should be asking the question what 
is causing this increase in tibial (joint) cartilage loss beyond that 
occurring with the normal aging process? Could it be the actual 
anti-inflammatory medications used by doctors to treat 
osteoarthritis? 

While it is easier to microscopically study the effects of  
intraarticular corticosteroids in animals and compare 
them to non-injected joints because animals can be 
sacrificed, the same is not so in humans. For this reason, 
less human data exists, but what is available is compelling. 
Intrarticular corticosteroids accelerate human articular cartilage 
deterioration just like in animals. 

Figure 10. Cartilage cell counts decline with cortisone plus 
exercise. Hydrocortisone injections in the knee combined with 
exercise is a deadly combination for cartilage cells. 
Used with permission from Prolo Your Sports Injuries Away! Curing Sports Injuries and 
Enhancing Athletic Performance with Prolotherapy, Ross A. Hauser, et al. Beulah Land 
Press, 2001, Oak Park, IL.
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This heading was the title of  an article published in 
1993, that compared osteoarthritic knees treated with 
intraarticular corticosteroid injections to those treated 
without them.85 The research was done by four doctors 
in the Department of  Orthopaedic Surgery at Yokohama 
City University School of  Medicine in Yokohama, 
Japan. They were able to analyze X-rays, pain levels, and 
functional status of  the patients at the start of  treatment 
and after a ten-year period.  

The 82 knees not receiving corticosteroid injections 
were compared to the 14 knees that did receive them. 
The average age of  the patients at the beginning of  the 
study was 60 years-old, and at the end, 70. The median 
number of  corticosteroid injections per joint was 25. 
Limb alignment was evaluated at the femorotibial angle, 
measured via an anteroposterior radiograph taken with 
the patient standing on one leg. The angle is the lateral 
angle between the femoral axis and the tibial axis. The 
results of  the study revealed a significant difference in the 
femorotibital angle before and after the corticosteroid 
injections in the knees of  the male patients. Specifically 
these knees went from 0.6 degrees of  valgus at the initial 
visit, to a varus-angulation of  3.4 degrees. 



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9 115

W O N D E R  W H Y ? :  T H E  D E T E R I O R A T I O N  O F  A R T I C U L A R  C A R T I L A G E  I N  O S T E O A R T H R I T I S  B Y  C O R T I C O S T E R O I D  I N J E C T I O N S

The osteoarthritis of  each of  the knees was classified into 
six grades, varying from Grade 0 (normal) to Grade 5 
(severe bony defects) using the standing radiograph. (See 
Table 2.) In the corticosteroid-treated group, degeneration 
of  the knee joint associated with bony defects equivalent 
to Grade 4 or 5 was found in five of  fourteen knees, but 
this was only seen in three of  82 knees that received no 
injections. (See Table 3.) Radiographic degeneration was 
observed to be more advanced in the group that received 
corticosteroid injections than in the group that did not 
receive such injections. In the corticosteroid-injected 
knees, the radiographic grade worsened by 1.1, whereas 
the non-injected knees changed by only 0.6 grade. Using 

Grade Grade of Degeneration

0:  normal joint

1:  osteophytes, osteosclerosis

2:  narrowing of joint space (< 3mm)

3:  obliteration of joint or subluxation

4:  bone defect (< 5mm)

5:  bone defect (> 5mm)

Table 2. Radiologic grades of knee X-rays.

a paired t-test ratio, these results were statistically significant. 
In both groups, the clinical evaluation was performed at 
follow-up according to the knee rating system given in the 

Table 3. Radiologic grades of knees at initial visit and follow-up. Knees injected with intraarticular steroids (top graphs) 
deteriorated at a rate twice that of non-injected knees (bottom graphs). 

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Grade of Number of Knees on Initial Visit Grade of Number of Knees on Followup

Group B: Non-injected Knees   Degeneration advanced in 43 of 82 knees (52.4%)
ADVANCEMENT OF DEGENERATION RATED BY RADIOLOGICAL GRADE FOR NON-INJEC TED KNEES

Group A: Injected Knees   Degeneration advanced in 11 of 14 knees (78.6%)
ADVANCEMENT OF DEGENERATION RATED BY RADIOLOGICAL GRADE IN COR TICOSTERIOD INJEC TED KNEES
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Assessment Criteria for the Evaluation on Osteoarthritis of  
the Knee issued by the Japanese Orthopaedic Association. 
The criteria is composed of  four items, including pain on 
walking, pain on ascending or descending stairs, range 
of  motion, and joint effusion with a maximum score of  
100 for a normal knee. (See Table 4.) The average score at 
follow-up was 69 in the corticosteroid-injected knees and 
91 in those not treated with corticosteroid injections. The 
researchers confirmed that not only do corticosteroids 
injected into human osteoarthritic knees accelerate 
articular cartilage degeneration as confirmed by X-ray 
studies, but they deteriorate joint function compared to 
non-injected knees. 

Cort    i c o s tero    i d  I n h i b i t i o n  
of   H u ma  n  A rt  i c u lar    Cart    i la  g e  
B i o s y n t h e s i s

An early event in the development of  osteoarthritis in 
a joint is proteoglycan loss from articular cartilage.86,87 

Proteoglycans are very large molecules consisting of  
proteins with attached chains of  polysaccharides called 
glycosaminoglycans. With the exception of  hyaluronic acid, 
glycosaminoglycan units are sulfated, and consequently, 
highly negatively charged, allowing attraction and 
binding of  water. Because of  their great attraction for 
water, proteoglycans are viscous making them ideal for 
lubricating fluid in joints. The charges repel each other, 
which gives them an open structure and is space-filling. 
These biochemical traits contribute to the mechanical 
properties of  proteoglycans in articular cartilage, such as 
absorption and distribution of  compressive weight, and 
protect structures in the joints from mechanical damage. 
Therefore, any decrease in the tissue concentration of  
proteoglycans, compromises the functional properties 
of  cartilage. Depletion of  proteoglycans can result in 
fibrillation and degeneration of  the articular cartilage.88-90 
In all but severe cases of  osteoarthritis, the chondrocyte 

response to proteoglycan depletion results in an increase 
in glycosaminoglycan synthesis.91-93 (See Figure 11.)

In vitro studies of  various corticosteroids, including 
dexamethasone, hydrocortisone, and betamethasone, 
have shown that they inhibit human glycosaminoglycan 
biosynthsis in a dose dependent manner.94-97 Ultimately 
when human articular cartilage is examined microscopically 

Pain on walking Points

Walking 1km or more usually with no pain but without 
regard to mild pain rarely felt on some activity

 30

Walking 1km or more regardless of pain 25

Walking 500m or more, but less than 1km without 
regard to pain

20

Walking 100m or more, but less than 500m without 
regard to pain

15

Walking indoors or more but less than 100m without 
regard to pain

10

Unable to walk 5

Unable to stand up 0

Pain on ascending or descending Points

No pain 25

Pain but no pain with handrails 20

Pain with handrails, but no pain when step by step 15

Pain when step by step, but no pain when step by step 
with handrails

10

Pain even when step by step with handrails 5

Unable to ascend or descend 0

Range of motion Points

Squatting 35

Sideways or cross-legged sitting 30

Flexion of arc of motion of 110 degrees or more 25

Flexion of arc of motion of 75 degrees or more 20

Flexion of arc of motion of 35 degrees or more 10

Flexion of arc of motion less than 35 degrees including 
ankylosis or severe flexion contracture

0

Joint effusion Points

No edema, no swelling 10

Puncture required sometimes 5

Puncture required frequently 0

Total score Points

100

Table 4. Assessment criteria for the evaluation on 
osteoarthritis of the knee. 
From The Committee for Assessment Criteria on Knee Diseases and their 
Treatments of the Japanese Orthopaedic Association.

The researchers confirmed that not only 
do corticosteroids injected into human 

osteoarthritic knees accelerate articular 
cartilage degeneration as confirmed by 
X-ray studies, but they deteriorate joint 

function compared to non-injected knees.
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I n traart      i c u lar    Cort    i c o s tero    i d  U s a g e  i s  Commo     n

Since its introduction in the early 1950s, the use of  
corticosteroid compounds by intraarticular injections has 
become a common practice in orthopedics and sports 
medicine. (See Figure 12.) Prompt and effective reduction 
of  local inflammation occurs after intraarticular injection 
of  corticosteroids. Most of  the substances released by the 
damaged cells to cause inflammation are greatly decreased 
in quantity. Corticosteroids also inhibit fibroblasts, 
collagen deposits, and reduce capillary formation, thus 
limiting the formation of  scar tissue. Generally the relief  
of  pain and inflammation is obtained within a few hours 
after the injection and can last a few days or a few weeks. 
Because of  their pain-relieving effects, corticosteroids are 
commonly used in both human and veterinary medical 
practices.

Intraarticular corticosteroids are recommended in 
several guidelines for the treatment of  patients with 
knee osteoarthritis.103-105 Rheumatologists in particular 
when surveyed state that over 95% of  them use them at 
least sometimes and 53% frequently in the treatment of  
osteoarthritis of  the knee and hip.106, 107

While most controlled studies have shown that 
intraarticular corticosteroid injections are superior 
to placebo injections for osteoarthritis of  the knee, 
the benefit of  such injections is short-term generally 
lasting from one to three weeks.108-115 (See Figure 13.) No 
improvement in long-term pain or function has been 

Figure 11. The development of degenerative joint disease. 
The process can be accelerated by arthroscopy, steroid 
injections, and NSAIDs, the primary tools of most traditional 
pain physicians.
Used with permission from Prolo Your Pain Away!Curing Chronic Pain with Prolotherapy, 
Third Edition; Ross A. Hauser, et al. Beulah Land Press, 2007, Oak Park, IL. 
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Physical and Chemical Forces
( INCLUDING AR THROSCOPY,  COR TISONE SHOTS,  AND NSAIDS)

after intraarticular steroid injections, signs of  degeneration 
are present.98,99 One human study examined the articular 
cartilage in the tempomandibular joint (TMJ) after two 
injections with triamcinolone and compared this to 
tempomandibular joints that did not receive any steroid 
injections. The researchers performed microscopic 
analysis examining the fibrous (top), cartilaginous, and 
subchondral bony layers of  the articular cartilage tissue. 
The author summarized his results this way, “The results 
of  this study revealed higher destruction to all layers 
of  the joints that received intraarticular injection of  
triamcinolone acetonide, when compared to the group of  
joints, which received no steroid injections. This finding 
firmly supports the hypothesis; intraarticular injection 
of  steroids acts in joints suffering from OA as a lytic 
agent with the potential to produce a pharmacological 
arthroplasty.”100 The author noted that his study revealed 
the complete loss of  the fibrous layer in the steroid group 
in 84% of  the specimens and that other studies showed a 
100% loss.101,102 He explained it this way, “This is simply 
because the joints in this investigation received only two 
injections of  steroids, meanwhile the joints in Poswillo’s 
study received six injections of  steroids.”  

Oral	 Injectable

Cortisone	 Aristocort
Decadron	 Celestone
Deltasone	 Depo-medrol
Dexamethasone	 Kenalog
Hydrocortone	 	
Kenacort
Medrol
Methylprednisolone
Prednisolone
Prednisone
Triamcinolone	

Figure 12. Commonly used corticosteroid medications.
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Ge  n eral     G u i del   i n e s  for    
I n trart     i c u lar    Cort    i c o s tero    i d  U s a g e  
i n  O s teoart      h r i t i s  of   a  Jo  i n t

The guidelines published by the American College of  
Rheumatology note, “It is generally recommended, 
although not well supported by published data, that 
injection of  corticosteroids in a given joint not be 
performed more than three to four times in a given year 
because of  concern about the possible development of  
progressive cartilage damage through repeated injection 
in the weight-bearing joints.”128 The guidelines given by 
the International Society of  Arthroscopy, Knee Surgery 
& Orthopaedic Sports Medicine state, “Although an 
extremely useful technique, the intermittent use of  
intrarticular cortisone should be deployed with caution. 
The potential risks of  provoking hyaline cartilage 
degeneration, the hazards as they relate to joint infections, 
and the limitations of  cortisone should be fully discussed 
and disclosed to the patient.”129  

These guidelines are a far cry from what used to be the 
standard of  care. What most patients do not realize is 
that rheumatologists in the 1950s and 60s used to give 
ten or more steroid injections per joint per year. Some 
patients receiving more than 150 steroid injections into 
their joints.130 

S u mmary   

From animal studies, corticosteroids have shown to 
produce a deleterious effect on cartilage metabolism. This 
is manifested by damage to, and death of, the chondrocytes. 
The chondrocytes are the cells that synthesize the 
components of  cartilage, mainly the type II collagen and 
proteoglycans. Because chondrocytes decrease in number 
and function, collagen and proteoglycan synthesis 
decline. The net result of  these effects is articular cartilage 
degeneration. The degenerated cartilage loses elasticity, 
making the joint more stiff. Ultimately, the cartilage thins 
and there is narrowing of  the joint space as evidenced by 
X-ray. This narrowing is typical of  osteoarthritis.

In most of  the animal studies, the severe deleterious effects 
on the joint and articular cartilage, both mechanical 
and physiological, have been corticosteroid dose-
related. Running exercises combined with intraarticular 
corticosteroids is more detrimental to the articular cartilage 
than corticosteroids alone. This combination caused a 
significant enhancement of  the loss of  chondrocyte cells 
and matrix compared to corticosteroid injection alone.

Figure 13. Average pain score before and at 1, 4, 6, 8, 12, 
and 24 weeks post-injection, comparing the steroid and 
placebo groups. As this graph indicates, almost every randomly 
controlled study shows that steroids have no long term effects 
in reducing pain compared to placebo injections.
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shown by intraarticular corticosteroid injections into the 
knee. Even systematic reviews summarizing the evidence 
of  intrarticular corticosteroid injections in patients with 
osteoarthritis of  the knee have confirmed that inadequate 
data exists related to the beneficial use of  corticosteroid 
injections for knee osteoarthritis besides one to three 
weeks of  pain relief.116-120 In randomized controlled 
studies of  intraarticular corticosteroid injections of  other 
joints including the hip and carpometacarpal joint of  
the thumb, again short-term results of  a few weeks of  
pain relief  was seen, but no long term benefits could 
be documented.121-125 One reviewer called the response 
to intraarticular corticosteroids “brief  and transient,” 
noting that the number of  potential adverse effects of  
intraarticular corticosteroids stresses the importance 
of  their judicious use.126 Another review summarized it 
nicely, “ Local injections of  corticosteroids are commonly 
used in orthopaedic practice on the assumption that they 
will diminish the pain of  inflammation and accelerate 
healing. Less often considered is the possibility that their 
use may delay the normal repair response. Unfortunately, 
there is a paucity of  well-controlled studies that provide 
definitive recommendations for nonrheumatologic use 
of  corticosteroids. Also troubling are the significant 
potential complications that can occur with their use. 
The authors believe that use of  corticosteroids should be 
limited to the few conditions that have been proved to be 
positively influenced by them.”127 In this author’s opinion 
osteoarthritis is not one of  them.
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In regard to human research, it is an established fact that 
osteoarthritis and subsequent knee and hip replacements 
are increasing at an alarming rate. Normal job-related 
activities, regular exercise and normal aging cannot 
account for such a dramatic increase. The usual and 
customary treatment for unresolved pain from an 
osteoarthritic joint often involves a cortisteroid injection. 
Because of  the ubiquitous use of  corticosteroid shots, 
a direct chondrotoxic effect from corticosteroids could 
explain this increase. Steroid arthropathy and “charcot-
like arthropathy” have been reported in the arthritic 
human knee and hip joints with the use of  intraarticular 
corticosteroid injections. These changes could also be due 
to the temporary suppression of  pain, which encourages 
excessive and unguarded activities of  diseased joints, 
resulting in rapid progression of  joint destruction. This 
is especially true of  athletes who typically return to full 
intensity sport activities with a few hours to a few days 
after a cortisone injection. 

 The results of  human studies revealed a higher destruction 
of  articular cartilage in corticosteroid-injected joints than 
those who received no injections. Corticosteroid-injected 
joints show a greater deterioration of  all layers of  the 
articular cartilage. Long term this is manifested by more 
advanced osteoarthritis in the joint leading to a decline in 
joint function. It is this author’s opinion based upon the 
scientific research that this is one of  the main factors that 
explains the tremendous increase in osteoarthritis of  the 
knee and hip coinciding with the dramatic rise in knee 
and hip replacements.

Co  n c l u s i o n

There is no clear evidence that corticosteroids injected 
into the osteoarthritic knee, hip, or other joints have long 
term benefit. Definite evidence exists, however, primarily 
from animal studies, that corticosteroids are harmful to the 
articular cartilage. Intraarticular corticosteroid injections 
result in severe deleterious effects, both mechanical 
and physiological, on the joint and articular cartilage. 
Most of  these changes are dose-related. The catabolic 
effects of  intraarticular corticosteroids include a massive 
decrease in the synthesis of  all major articular cartilage 
matrix components. The loss of  glycosaminoglycans, 
proteoglycans, proteins and matrix collagen leads to the 
ultimate breakdown of  the articular cartilage. The net 
result of  corticosteroid joint injections is an acceleration 
of  the osteoarthritic process which is manifested in the 

dramatic rise of  cases of  osteoarthritis of  the knee and 
hip and subsequent joint replacements. Forty years ago, 
in an Editorial for the British volume of  the Journal of  
Bone and Joint Surgery, Sweetnam stated, “We now have 
evidence, both clinical and experimental, that apart from 
the well recognized hazard of  infection, intraarticular 
injections of  corticosteroids, certainly, if  repeated, may be 
harmful, yet the practice has continued. We believe that 
it should now cease.”131, 132 This sentiment is reiterated by 
the International Society of  Arthroscopy, Knee Surgery, 
and Orthopaedic Sports Medicine who state, “Although 
an extremely useful technique, the intermittent use of  
intraarticular cortisone should be deployed with caution. 
The potential risks of  provoking hyaline cartilage 
degeneration, the hazards as they relate to joint infections, 
and the limitations of  cortisone, should be fully discussed 
and disclosed with the patient.”133, 134 

In summary, intraarticular corticosteroid injections 
degenerate articular cartilage in osteoarthritis. Studies 
have shown no long term benefit in joint osteoarthritis 
and substantial scientific evidence has been offered to 
the contrary, that the long-term sequelae of  injections 
of  corticosteroids into degenerated joints accelerates the 
arthritic process. Despite its widespread use, substantial 
scientific evidence exists to dissuade both clinicians 
and patients from using intraarticular corticosteroids in 
the treatment of  osteoarthritis. The continued use of  
intraarticular corticosteroid injections in the treatment of  
osteoarthritic joints is deplorable. n   

B i bl  i o g rap   h y

Gabriel SE, et al. Direct medical costs unique to people with 
arthritis. J Rheumatol. 1997;24:719-725.

Gupta S, et al. The economic burden of  disabling hip and knee 
osteoarthritis from the perspective of  individuals living with this 
condition. Rheumatology. 2005;44:1531-1537.

Yelin E, et al. National and state medical expenditures and lost 
earnings attributable to arthritis and other rheumatic conditions 
– United States, 2003. Morbidity and Mortality Weekly Report. 
2007;56:4-7.

Kim S. Changes in surgical loads and economic burden of  hip 
and knee replacements in the US: 1997-2004. Arthritis Rheum. 
2008;59:481-488.

Musculoskeletal procedures account for over ten percent of  all 
hospital care in the United States. U.S. Department of  Health and 
Human Services, Agency for Healthcare Research and Quality. Available 
at http://www.ahrq.gov/research/aug07/0807RA32.htm. 
Accessed August 2007.

1.

2.

3.

4.

5.



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9120

W O N D E R  W H Y ? :  T H E  D E T E R I O R A T I O N  O F  A R T I C U L A R  C A R T I L A G E  I N  O S T E O A R T H R I T I S  B Y  C O R T I C O S T E R O I D  I N J E C T I O N S

Kim S. Changes in surgical loads and economic burden of  hip 
and knee replacements in the US: 1997-2004. Arthritis Rheum. 
2008;59:481-488.

Winkler-Schmit D. Total knee replacement surgery can mean 
an end to pain and a new beginning for mobility. A Study 
presented at the 2006 Annual Meeting of  the American 
Academy of  Orthopaedic Surgeons. Accessed on 10/29/08 
at http://www.bestofneworleans.com/dispatch/2007-07-10/
healthfeat.php.

Hootman J, et al. Prevalence of  doctor-diagnosed arthritis and 
arthritis-attributable activity limitation-United States, 2003-
2205. MMWR Morb Mortal Wkly Rep. 2006;55:1089-1092.

Hanna F, et al. Factors influencing longitudinal change in knee 
cartilage volume measured from magnetic imaging in healthy 
men. Ann Rheum Dis. 2005;64(7):1038-1042.

Brouwer GM, et al. Association between valgus and 
varus alignment and the development and progression 
of  radiographic osteoarthritis of  the knee. Arthritis Rheum. 
2007;56:1204-1211.

Fleming BC, et al. Ligament injury, Reconstruction and 
Osteoarthritis. Current Opinion in Orthopedics. 2005;16(5):354-362.

Reife RA, et al. Pathological Cartilage Degradation in Human 
Arthritides. In: Woessner J, et al. Joint Cartilage Degradation, Basic 
and Clinical Aspects. New York: Informa Health Care; 1995.

Bullough P. Cartilage, Scientific Foundations of  Orthopaedics and 
Traumatology. Philadelphia: WB Saunders Company; 1980.

Hall A. Physiology of  cartilage. In: WB Saunders Company. 
Sciences Basic to Orthopaedics. Philadelphia, PA: 1998:45-69.

Bucci L. Nutrition Applied to Injury Rehabilitation and Sports Medicine. 
Boca Raton, FL: CRC Press; 1995.

Rosenberg L. Cartilage proteoglycans. Federal Proceedings. 
1973;32:1467-1469.

Mastbergen S, et al. Differential direct effects of  cyclo-
oxygenase -1/2 inhibition on proteoglycan turnover of  human 
osteoarthritic cartilage:an in vitro study. Arthritis Res Ther. 2006; 
(1):R2.

Brooks PM, et al. NSAIDs and osteoarthritis – help or 
hindrance. J Rheumatol. 1982;9:3-5.

Gray RG, et al. Intraarticular corticosteroids: an updated 
assessment. Clin Orthop Relat Res. 1983;177:235-263.

Dieppe PA, et al. Intraarticular steroids in osteoarthritis. 
Rheumatol Rehabil. 1980;19(4):212-217.

Friedman DM, et al. The efficacy of  intraarticular steroids in 
osteoarthritis: a double-blind study. J Rheumatol. 1980;7:850-856.

Creamer P. Intraarticular corticosteroid treatment in 
osteoarthritis. Current Opinion in Rheumatology. 1999;11:417-421.

Thorn, quoted by Hollander JL, et al. Hydrocortisone injected 
into arthritic joints. J Am Med Assoc. 1951;147:1629-1635.

Gilman A. The Pharmacological Basis of  Therapeutics. Seventh 
Edition. New York: Macmillan Publishing Company; 1985.

Chandler GN, et al. Deleterious effect of  intraarticular 
hydrocortisone. Lancet. 1958;2:661-663.

Cohen H. Neuropathic joints. J Bone Joint Surg Br. 
1961;43B:219-221.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Steinberg CL, et al. Chacot-like arthropathy following 
intraarticular hydrocortisone. JA MA. 1962;181:851-855.

Mankin HJ, et al. The acute effects of  intraarticular 
hydrocortisone on articular cartilage in rabbits. J Bone Joint Surg 
AM. 1966;48A:1383-1388.

Mankin HJ, et al. The effect of  cortisol on articular cartilage 
in rabbits: 1. Effect of  a single dose of  cortisol on glycine C14 
incorporation. Lab Invest. 1966;15:794-800.

Salter RB, et al. Hydrocortisone arthropathy-an experimental 
investigation. Can Med Assoc J. 1967;97:274-277.

Layton L. Cortisone inhibition of  mucopolysaccharide synthesis 
in the intact rat. Arch Biochem Biophys. 1951;32:224-225.

Clark IC, et al. Effect of  cortisone and other steroids upon 
in vitro synthesis of  chondroitin sulfate. Proc Soc Exp Biol Med. 
1954;86:558-651.

Thomas L. Reversible collapse of  rabbit ears after intravenous 
papain, and prevention of  recovery by cortisone. J Exp Med. 
1956;104:245-252.

Whitehouse MW. Effect of  cortisone and related compounds on 
biogenesis of  cartilage. Nature. 1961;189:37-39.

Lash JW, et al. Effects of  steroid hormones and some anti-
inflammatory agents upon in vitro chondrogenesis. Lab Invest. 
1961;10:388-396.

Mankin HJ, et al. The effect of  systemic corticosteroids on 
rabbit articular cartilage. Arthritis Rheum. 1972;15:593-599.

Shaw NE, et al. The influence of  corticosteroids on normal and 
papain-treated articular cartilage in the rabbit. J Bone Joint Surg 
Br. 1973;55B:197-205.

Kopta JA, et al. Elasticity of  articular cartilage: Effects of  
intraarticular steroid administration and medical meniscectomy. 
Clin Orthop. 1969;64:21-32.

Roach JE, et al. Comparison of  the effects of  steroid, aspirin 
and sodium salicylate on articular cartilage. Clin Orthops. 
1975;106:350-356.

Lutfi AM, et al. Effect of  intraarticularly administered 
corticosteroids and salicylates on the surface of  articular 
cartilage. J Anat.1976;127:393-402.

Papacrhistou G, et al. The effect of  intraarticular 
hydrocortisone injection on the articular cartilage of  rabbits. 
Acta Orthop Scand Suppl. 1997;275:132-134.

Shaw NE, et al. The influence of  corticosteroids on normal and 
papain-treated articular cartilage in the rabbit. J Bone Joint Surg 
Br. 1973;55B:197-205.    

Shapiro PS, et al. The effect of  local corticosteroid or ketorolac 
exposure on histologic and biomechanical properties of  rabbit 
tendon and cartilage. Hand (NY). 2007;2:165-172.

Hossain MA, et al. Dexamethasone induces apoptosis in 
proliferative canine tendon cells and chondrocytes. Vet Comp 
Orthop Traumatol. 2008;21:337-342.

Chrysis D, et al. Dexamethasone induced apoptosis in 
proliferative chondrocytes through activation of  caspases and 
suppression of  the AKt-phosphatidyinositol 3’-kinase signaling 
pathway. Endocrinology. 2005;146(3):1391-1397.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9 121

W O N D E R  W H Y ? :  T H E  D E T E R I O R A T I O N  O F  A R T I C U L A R  C A R T I L A G E  I N  O S T E O A R T H R I T I S  B Y  C O R T I C O S T E R O I D  I N J E C T I O N S

Singleton JR, et al. Dexamethasone inhibits insulin-like growth 
factor signaling and potentiates myoblast apoptosis. Endocrinology. 
2000;141:2945-2950.

Rusanen M. Scanning electron microscopial study of  the effects 
of  crystalloid and water-soluble glucocorticoids on articular 
cartilage. Scand J Rheumatol. 1986;15:47-51.

El-Hakim IE, et al. Temporomandibular joint response to 
intraarticular dexamethason injection following mechanical 
arthropathy: a histological study in rats. Int J Oral Maxillofac Surg. 
2005;34:305-310.

Chunekamrai S. Changes in articular cartilage after 
intraarticular injections of  methylprednisolone acetate in horses. 
Am J Vet Res. 1989;50:1733-1741.

Saari H, et al. Methylprednisolone acetate induced release of  
cartilage proteoglycans: determination by high performance 
liquid chromatolography. Ann Rheum Dis.1992;51:214-219.

Roneus B, et al. Effects of  intraarticular corticosteroid and 
sodium hyaluronate injections on synovial fluid production and 
synovial fluid content of  sodium hyaluronate and proteoglycans 
in normal equine joints. Zentralbl Veterinarmed A. 1993;40:10-16.

Fubini SL, et al. Corticosteroids alter the differentiated 
phenotype of  articular chondrocytes. J Orthop Res. 2001;19:688-
695.

Glade MJ, et al. Morphologic and biochemical changes in 
cartilage of  foals treated with dexamethasone. Cornell Vet. 1983; 
73:170-192.

Fubini S, et al. Corticosteroids alter the differentiated phenotype 
of  articular chondrocytes. Journal of  Orthopaedic Research. 2006; 
19:688-695.

Celeste C, et al. Repeated intraarticular injections of  
triamcinolone acetonide alter cartilage matrix metabolism 
measured by biomarkers in synovial fluid. J Orthop Res. 
2005;23:602-610.

Robion FC, et al, Use of  synovial fluid markers of  cartilage 
synthesis and turnover to study effects of  repeated intraarticular 
administration of  methylprednisolone acetate on articular 
cartilage in vivo. J Orthop Res. 2001:19(2):250-258.

Murray R, et al. The effects of  intraarticular 
methylprednisolone and exercise on the mechanical properties 
of  articular cartilage in the horse. Osteoarthritis Cartilage. 
1998;6:106-114.

Chandler GN, et al. Charcot’s arthropathy following 
intraarticular hydrocortisone. Br Med J. 1959;1:952-953.

Sweetnam DR, et al. Steroid arthropathy of  the hip. Br Med J. 
1960; 1:1392-1394.

Murray RO. Steroids and the skeleton. Radiology. 1961;77:729-
743.

Fredberg U. Local corticosteroid injection in sport: review of  
literature and guidelines for treatment. Scand J Med Sci Sports. 
1997; 7:131-139.

Vanderstraeten G, et al. Intraarticular corticosteroid and 
hyaluronic acid injections in the management of  osteoarthritis-
review. Turkish Journal of  Physical Medicine and Rehabilitation. 
2005;51:79-82.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Sweetnam DR, et al. Steroid arthropathy of  the hip. Br Med J. 
1960;1:1392-1394.

Miller WT, et al. Steroid arthropathy. Radiology. 1966;86:652-
657.

Solomon L. Drug-induced arthropathy and necrosis of  the 
femoral head. J Bone Joint Surg Br. 1973;55:246-261.

Boerbooms AM, et al. Corticosteroids and femoral head 
necrosis. Neth J Med. 1973;16:267-273.

Smyth CJ, et al. Steroid arthropathy of  the hip. Clin Orthop Rel 
Res. 1973;90:50-56.

Laroche M, et al. Osteonecrosis of  the femoral and humeral 
heads after intraarticular corticosteroid injections. Journal of  
Rheumatology. 1990;17:549-551.

Parikh JR, et al. Charcot’s arthropathy of  the shoulder following 
intraarticular corticosteroid injections. Journal of  Rheumatology. 
1993;20:885-887.

Yamamoto T, et al. Rapid destruction of  the femoral head after 
a single intraarticular injection of  corticosteroid into the hip 
joint. Journal of  Rheumatology. 2006;33:1701-1704.

Strachan JC. Steroid arthropathy. Proc R Soc Med. 1971;64:711-
713.

Mulherin D, et al. Clinical improvement and radiological 
deterioration in rheumatoid arthritis: evidence that the 
pathogenesis of  synovial inflammation and articular erosion 
may differ. Br J Rheumatol. 1996;35:1263-1268.

Molenaar E, et al. Progression of  radiologic damage in patients 
with rheumatoid arthritis in clinical remission. Arth Rheum. 
2004;50:36-42.

Cohen G, et al. Radiological damage in patients with 
rheumatoid arthritis on sustained remission. Ann Rheum Dis. 
2007;66:358-363.

Gogia PP, et al. Hydrocortisone and exercise effects on articular 
cartilage in rats. Arch Phys Med Rehabil. 1993;74:463-467.

Jones G, et al. Early radiographic osteoarthritis is associated 
with substantial changes in cartilage volume and tibial bone 
surface area. Osteoarthritis Cartilage. 2004;12:169-174.

Hanna F, et al. Factors influencing longitudinal change in knee 
cartilage volume measured from magnetic resonance imaging in 
healthy men. Ann Rheum Dis. 2005;64:1038-1042.

Lane NE. Physical activity at leisure and risk of  osteoarthritis. 
Ann Rheum Dis. 1996;55:682-684.

Buckwalter JA, et al. Athletics and osteoarthritis. Am J Sports 
Med. 1997;25(6):873-881.

Lesquesne MG, et al. Sports practice and osteoarthritis of  the 
limbs. Osteoarthritis Cartilage. 1997;5(2):75-86.

Wluka A, et al. Knee cartilage loss in symptomatic knee 
osteoarthritis over 4.5 years. Arthritis Res Ther. 2006;8(4):R90.

Wluk A, et al. How does tibial cartilage volume relate to 
symptoms in subjects with knee osteoarthritis. Ann Rheum Dis. 
2004;63:264-268.

Raynauld JP, et al. Long term evaluation of  disease progression 
through the quantitative magnetic resonance imaging of  
symptomatic knee osteoarthritis patients: correlation with 
clinical symptoms and radiographic changes. Arthritis Res Ther. 
2006;8(1):R21.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9122

W O N D E R  W H Y ? :  T H E  D E T E R I O R A T I O N  O F  A R T I C U L A R  C A R T I L A G E  I N  O S T E O A R T H R I T I S  B Y  C O R T I C O S T E R O I D  I N J E C T I O N S

Cicuttini F, et al. Rate of  cartilage loss at two years predicts 
subsequent total knee arthroplasty: a prospective study. Ann 
Rheum Dis. 2004;63:1124-1127.

Wada J, et al. Natural course of  osteoarthritis of  the knee 
treated with or without intraarticular corticosteroid injections. 
Bulletin Hospital for Joint Diseases. 1993;53:45-48.  

Mankin HJ. The reaction of  articular cartilage to injury and 
osteoarthritis. New England Journal of  Medicine. 1974;291:1285-92.

McDevitt CA. Biochemistry of  articular cartilage. Nature of  
proteoglycans and collagen of  articular cartilage and their role 
in aging and in osteoarthrosis. Annals of  Rheumatic Diseases. 1973; 
32:364-378.

Bullough P, et al. The relationship between degenerative 
changes and load-bearing in the human hip. Journal of  Bone and 
Joint Surgery. 1973;55A:746-758.

Freeman M. ‘Mechanical failure in proteoglycan depleted 
cartilage’ in Adult Articular Cartilage. 1973; pp. 243-245, Pitman 
Medical, London.

Kempson G, et al. Correlations between stiffness and the 
chemical constituents of  cartilage on the human femoral head. 
Biochem Biophys Acta. 1970;215:70-77.

Maroudas A, et al. Cartilage of  the hip joint. Topographical 
variation of  glycosaminoglycan content in normal and 
fibrillated tissue. Annals of  Rheumatic Disease. 1973;32:1-9.

Maroudas A. Glycosaminoglycan turnover in articular cartilage. 
Phil Trans R Soc Land B. 1975;271:293-313.

Mankin H, et al. Biochemical and metabolic abnormalities in 
articular cartilage from osteoarthritic human hips. Journal of  
Bone and Joint Surgery. 1970;52A:424-434.

Mankin H, et al. Biochmical and metabolic abnormalities 
in articular cartilage from osteoarthrtic human hips. II. 
Correlation of  morphology with biochemical and metabolic 
data. Journal of  Bone and Joint Surgery. 1971;53A:523-537.

Saarni H, et al. Effect of  five anti-inflammatory steroid on 
collagen and glycosaminoglycan synthesis in vitro. British Journal 
of  Dermatology. 1980;103:167-173.

Smith T. Dexamethasone regulation of  glycosaminoglycan 
synthesis in cultured human skin fibroblasts. Similar effects 
of  glucocorticoid and thyroid hormones. Journal of  Clin Invest. 
1984;74:2157-2163.

Saarni H, et al. Time and concentration dependence of  the 
action of  cortisol on fibroblasts in vitro. Biochem Biophys Acta. 
1978;540:117-126.

Ronchetti IP, et al. Morphological analysis of  knee synovial 
membrane biopsies from a randomized controlled clinical study 
comparing the effects of  sodium hyaluronate (Hyalgan) and 
methylprednisolone acetate (Depomedrol) in osteoarthritis. 
Rheumatology. 2001;40:158-169.

Guidolin DD, et al. Morphological analysis of  articular 
cartilage biopsies from a randomized, clinical study comparing 
the effects of  500-730 kDa sodium hyaluronate (Hyalgan) and 
metylprednisolone acetate on primary osteoarthritis of  the knee. 
Osteoarthritis and Cartilage. 2001;9:371-381.

Haddad IK. Temporomandibular joint osteoarthrosis. 
Histopathological study of  the effects of  intraarticular injection 
of  triamcinolone acetonide. Saudi Med J. 2000;21:674-679.

Gibson T, et al. Effect of  intraarticular corticosteroid injections 
on primate cartilage. Ann Rheum Dis. 1976;36:74-78.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Poswillo D. Experimental investigation of  the effects of  
intraarticular hydrocortisone and high condylectomy on the 
mandibular condyle. Oral Surg Oral Med Oral Path. 1970;30:161-
173.

Hochberg MC, et al. Guidelines for the medical management 
of  osteoarthritis. Part II: osteoarthritis of  the knee. Arthritis and 
Rheumatism. 1995;38:1541-546.

Scott DL. Guidelines for the diagnosis, investigation and 
management of  osteoarthritis of  the hip and knee. J Roy Coll 
Phys London. 1993;27:391-396.

DeHaan MN, et al. Knee osteoarthritis clinical practice 
guidelines—how are we doing? Journal of  Rheumatology. 
2007;34:2099-2105.

Hochberg MC, et al. Preferences in the management of  
osteoarthritis of  the hip and knee: results of  a survey of  
community based rheumatologists in the United States. Arthritis 
Care Res. 1996;9:170-176.

Jones A, et al. Intraarticular corticosteroids are effective in 
osteoarthritis bu there are no clinical predictors of  response. 
Annals of  Rheumatic Diseases. 1996;829-832.

Friedman DH, et al. The efficacy of  intraarticular steroids in 
osteoarthritis: a double blind study. Journal of  Rheumatology. 1980; 
7:850-856.

Dieppe PA, et al. Intraarticular steroids in osteoarthritis. 
Rheumatology and Rehabilitation. 1980;19:212-217.

Gaffney K, et al. Intraarticular triamcinolone hexactonide in 
knee osteoarthritis: factors influencing clinical response. Annals 
of  Rheumatic Diseases. 1995;54:379-381.

Miller JH, et al. The value of  intraarticular injections in 
osteoarthrtitis of  the knee. Journal of  Bone and Joint Surgery. 
America. 1958;40A:636-643.

Ravaud P, et al. Effects of  joint lavage and steroid injection in 
patients with osteoarthritis of  the knee. Arthritis and Rheumatism. 
1999;42:475-482.

Smith MD, et al. A randomized placebo-controlled trial 
of  arthroscopic lavage versus lavage plus intraarticular 
corticosteroids in the management of  symptomatic 
osteoarthritis of  the knee. Rheumatology (Oxford). 2003;42:1477-
1485.

Leopold SS, et al. Corticosteroid compared with hyaluronic 
acid injections for the treatment of  osteoarthritis of  the knee. 
A prospective, randomized trial. Journal of  Bone and Joint Surgery 
America. 2003;85A:1197-1203.

Arden NK, et al. A randomised controlled trial of  tidal 
irrigation versus corticosteroid injection in knee osteoarthritis: 
the KIVIS Study. Ostoearthritis and Cartilage. 2008;16:733-739.

Toweed TE, et al. A systematic review of  randomized, 
controlled trials of  pharmacological therapy in osteoarthritis of  
the knee. Semin Arthritis Rheum. 1997;26:755-770.

Godwin M, et al. Intraarticular steroid injections for painful 
knees. Systematic review with meta-analysis. Canadian Family 
Physician. 2004;50:241-248.

Bellamy N, et al. Intraarticular corticosteroid for treatment of  
osteoarthritis of  the knee. Cochrane Database Systematic Reviews. 
2005;18:CD005328.

Arroll B, et al. Corticosteroid injections for osteoarthritis of  the 
knee: meta-analysis. BMJ. 2004;328:869-870.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9 123

W O N D E R  W H Y ? :  T H E  D E T E R I O R A T I O N  O F  A R T I C U L A R  C A R T I L A G E  I N  O S T E O A R T H R I T I S  B Y  C O R T I C O S T E R O I D  I N J E C T I O N S

Gossec L, et al. Intraarticular treatments in osteoarthritis: from 
the symptomatic to the structure modifying. Annals of  Rheumatic 
Diseases. 2004;63:478-482.

Meenagh GK, et al. A randomized controlled trial of  
intraarticular corticosteroid injection of  the carpometacarpal 
joint of  the thumb in osteoarthritis. Annals of  Rheumatic Diseases. 
2004;63:1260-1263.

Plant MJ, et al. Radiographic patterns and response to 
corticosteroid hip injection. Annals of  Rheumatic Diseases. 1997; 
56:476-480.

Qvistgaard E, et al. Osteoarthritis and Cartilage. 2006;14:163-170.

Joshi R. Intraarticular corticosteroid injection for first 
carpometacarpal osteoarthritis. Journal of  Rheumatology. 
2005;32:1305-1306.

Heyworth BE, et al. Hylan versus corticosteroid versus placebo 
for treatment of  basal joint arthritis: a prospective, randomized, 
double-blinded clinical trial. Journal of  Hand Surgery America. 
2008;33:40-48.

Ostergaard M, et al. Intraarticular corticosteroids in arthritic 
disease: a guide to treatment. Biodrugs. 1998;9:95-103.

Fadale PD, et al. Corticosteroid injections: Their use and abuse.  
J Am Acad Orthop Surg. 1994;2:133-140.

Hochberg MC, et al. Guidelines for the medical management 
of  osteoarthritis. Part II. Osteoarthrtis of  the knee. 
American College of  Rheumatology. Arthritis and Rheumatism. 
1995;38:1541-1546.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Stanish W. A Degenerated Knee. International Society of  
Arthroscopy, Knee Surgery & Orthopaedic Sports Medicine. 
Accessed on 10/29/08 at http://www.isakos.com/innovations/
degknee.aspx pages 1-3.   

Blach HW, et al. Repeated corticosteroid injections into the 
knee joints. Rheumatology and Rehabilitation. 1977;16:137-140.

Neustadt DH. Intraarticular steroid therapy. In, Osteoarthritis:  
Diagnosis and Medical/Surgical Management. Edited by RW 
Moskowitz, et al. Philadelphia, WB Saunders, 1992. 

Sweetnam R. Editorial. Corticosteroid arthropathy and tendon 
rupture. J Bone Joint Surg Br. 1969;51:397-398.

Stanish W. A degenerative knee: how to keep them physically 
active. International Society of  Arthroscopy, Knee Surgery & Orthopaedic 
Sports Medicine. Available at: http://www.isakos.com/
innovations/degknee.aspx.

Postume P, et al. The intraarticular and periarticular use 
of  corticosteroid in knee and shoulder. Clin J Sport Med. 
1994;4:155-159.

129.

130.

131.

132.

133.

134.



J O U R N A L  of  P R O L O T H E R A P Y  |  V O L U M E  1 ,  I S S U E  2  |  M A Y  2 0 0 9124

I T ’ S  A  W I D E  W I D E  W O R L D :  L I T E R A T U R E  R E V I E W S

Gary B. Clark, MD, MPA

Literature Reviews
I T ’ S  A  W I D E  W I D E  W O R L D

C hronic elbow pain is of  interest to many patients 
and prolotherapists—basically because it seems so 
often to resist classic forms of  treatment. Chronic 

elbow pain often comes on slowly as an insidious but, 
eventually, disabling musculoskeletal malady that plagues 
the elbows of  many individuals from all walks of  life. 

As is so often the case with similar sprain injuries, 
chronic elbow pain is usually associated with repetitious 
occupational or sports-related activities, movements, and 
postures. Thus, it is a common complaint amongst Rolfers, 
massage therapists and other body work therapists; weight 
lifters; people constantly involved in computer and word 
processing work—and, yes, tennis players and golfers. 
Why, even waiters who constantly bus heavily-laden trays 
of  dishes with food complain of  chronic elbow pain! But, 
just to be on the safe side, keep in mind that dysfunctional 
elbow pain may also be associated with a more proximal 
shoulder injury and dysfunction that is affecting the more 
distal elbow function.

Chronic elbow pain usually presents as that dull to sharp, 
nagging pain on either the lateral or medial aspect of  
the elbow that just doesn’t want to go away. It can be 
exceedingly tender to the touch—even keeping one awake 
at night due to inadvertent pressure on the sore spot. 

Quite often elbow pain becomes refractory—
nonresponsive—to many of  the standard therapies, 
including cortisone injections, nonsteroidal anti-
inflammatory medication, physical therapy, orthotic 
devices, massage, electrical stimulation therapy, and 
acupuncture. At best, these therapies provide only 
temporary, short-term pain relief. Some may be actually 
deleterious to tendon health. Seldom do any promote 
definitive repair and long-term return to pain-free, 
normal function.   

Hopefully, the following articles will shed some light on the 
current thinking about the cause of  chronic elbow pain 
and the treatments that are available. These reviews offer 
the readership an expanded view of  what’s happening 
out there in that “wide, wide world”—out there where 

the science and art of  proven Prolotherapy meet the more 
staid, often unproven wisdom of  outmoded convention. 

We encourage each reader to use the National Library 
of  Medicine’s “PubMed” website on the Internet to 
personally review any of  the following articles first 
hand. You can go directly to the source—it doesn’t take 
a medical diploma to “surf  the net!” In this wonderful 
age of  worldwide communication, we are pleased to 
summarize and interpret for you while you have the grand 
opportunity to learn more and become better informed 
about Prolotherapy and your personal aches and pains.

Structure-function relationships in tendons: a review.
Benjamin M, et. al. Journal of Anatomy. 2008 Mar;212(3):211-28. 

Where tendons and ligaments meet bone: attachment sites 
(‘entheses’) in relation to exercise and/or mechanical load.   
Benjamin M et. al. Journal of Anatomy. 2006 Apr;208(4):471-90.

A B S T R A C T  SU  M M A R Y

The authors of  these two articles explain some of  the 
more modern, proven conventions regarding tendon 
attachment to a joint site. They refer to the site of  
tendon attachment to joint bone as the “enthesis.” 
The excessive overuse injury to that site of  tendon-
to-bone attachment is called an “enthesopathy.” 
It is at the enthesis that most muscle tendon sprain 
injuries occur if  that site has become the epicenter 
of  concentration of  chronic stress forces during 
repetitive, excessive overuse. 

The authors describe the key cell of  a tendon as the 
“tenocyte”, which is morphologically and functionally 
distinctly unique compared to other fibroblastic 
cells—including those of  ligaments. It is the tenocyte 
that generates and lays down new collagen tissue 
during normal wear-and-tear tendon regeneration—
and is a component of  the traumatic, sprain injury 
caused by chronic, excessive stress injury.
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J O P  C O M M E N T A R Y

One of  the “banes” of  our existence as Prolotherapy 
patients and Prolotherapists are tendon sprain 
injuries. Why? Because tendons seem to behave so 
differently from the usual ligament sprain injury and, 
often, seem so much harder to treat.  

These two articles present up-to-date concepts of  the 
biochemical and cellular makeup of  tendon tissues, 
explaining the basis for chronic tendon injury. They 
emphasize that most repetitive occupational and 
sports injuries are more degenerative in nature (i.e., 
they are a “tendonosis”)—rather than inflammatory 
(i.e., not a “tendonitis”). They, also, describe 
why tendons behave differently under stress—as 
compared to ligaments. It is more than there being 
a relative scarcity of  blood vessels inciting to injury 
and hindering healing. It has to do more with the 
unique biochemical properties of  the enthesis, the 
comparatively increased cellularity of  the tendon, 
and the function of  the tenocytes, themselves. The 
difference of  tendon tissue behavior speaks not 
only to the tendon’s somewhat different response to 
injury—but also to the tendon’s responding differently 
to various treatments, including Prolotherapy. The 
2008 offering, particularly, is an elegant review that 
offers a “unified theory” of  myofascial biology for 
musculoskeletal medicine.        

So, the good news is that, thanks to Prolotherapy, 
tendon sprain injuries of  the elbow are no longer such 
a “bane” of  our existence. Chronic elbow tendon 
sprain is much more. ■

Understanding tendinopathies.
Murrell GA. British Journal of Sports Medicine. 2002;36;392-393.

Loss of homeostatic tension induces apoptosis in tendon cells.   
Egerbacher M, et. al. Laboratory of Comparative Orthopaedic Veterinary Medicine.  
G-387, Michigan State University, East Lansing, MI 48824, USA.

A B S T R A C T  S U M M A R Y

The authors of  these two articles employ another, 
“new-fangled” term called “apoptosis”. Apoptosis is 
simply a fancy medical label for normal cell death—

the normal cell death that is expected to happen 
during the normal life span of  any given tissue, 
including a tendon or ligament. Of  course, we want 
the rate of  normal cell regeneration to keep up the 
pace with normal cell death. In disease and injury, 
apoptosis starts to win that race.    

The authors go on to explain that, in the case of  
tendon degenerative injury, the normal rate of  cell 
death apoptosis is increased over the rate of  new cell 
regeneration. In fact, they demonstrate very good 
experimental evidence that tendon degeneration is 
associated with increased tendon cellular apoptosis 
along with a concomitant loss of  collagen fiber 
integrity, even potentially leading to tendon rupture.

J O P  C O M M E N T A R Y

These two articles provide more insight into the reason 
for there being a difference between ligaments and 
tendons in their functional, as well as dysfunctional, 
behavior—especially in response to injury. 

The “Big Question” is what is causing the increased 
rate of  cellular apoptosis or tenocyte death? Are 
the cellular and collagen matrix changes of  tendon 
degenerative “sprain” injury: 

Directly due to excessive, repetitive mechanical load 
forces—which is the conventional conceit? 

Or, at least in some cases, directly due to a loss of  
“homeostatic tension”—in other words loss of  normal 
postural muscle tone? 

Currently, there are cogent arguments that both 
of  these processes may be occurring. In any case, 
understanding these basic cellular concepts of  tendon 
degeneration goes on to explain why treatment of  
tendon injuries definitely requires a regenerative 
approach, such as Prolotherapy. This is because 
Prolotherapy promotes regeneration of  new tendon 
tissue at the enthesis—the site of  degenerative 
damage. ■
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study.
Scarpone, M, et. al. Clinical Journal of Sports Medicine. 2008 May;18(3):248-54.

The systematic review of four injection therapies for lateral 
epicondylosis: Prolotherapy, polidocanol, whole blood and 
platelet rich plasma. 

Rabago D, et al. British Journal of Sports Medicine. 2009 Jan 21. [Epub ahead of print]

A B S T R A C T  S U M M A R Y

The authors of  these two reports have accomplished 
three steps that are necessary to produce an 
acceptable, evidence-based rationale for performing 
Prolotherapy. Those three steps are achieving: 

Based upon a well-designed study
Presented as a well-written report—and
All the above presented in a reputable medical 
journal.

The first article is a well-designed, randomly controlled 
pilot study. The second article is a well-designed 
meta-analysis of  five prospective case series and 
four controlled trials. The information gleaned from 
these two studies reports provides definite pilot-level, 
evidence-based support for the use of  Prolotherapy, 
Polidocanol, autologous whole blood, and platelet-
rich blood for treating lateral elbow epicondylosis 
(tennis elbow).

J O P  C O M M E N T A R Y

The authors of  these two reports demonstrate 
some of  the best examples of  carefully thought out 
and executed scientific studies of  the efficacy of  
Prolotherapy. Everybody asks for “scientific proof ” 
of  the efficacy of  Prolotherapy? This has been borne 
out by insurance company response.

As is often the case when such a study is in its early 
conceptual and developmental stages—funding, 
resources, and scope of  design were limited.  Therefore, 

  .wef ylevitaler erew deiduts stneitap fo srebmun eht
  .llams saw ”n“ eht ,emag scitsitats eht ni yas yeht sA

Nevertheless, these two reports pave the way for larger 
studies in the foreseeable future. More study needs 
to be accomplished to solidify the original findings 

1.
2.
3.

and determine the comparative efficacies between 
the four individual injection therapies—three of  
which are, basically, variations of  the regenerative 
Prolotherapy theme.

Regardless of  their size or differential accuracy, these 
reports have provided ample evidence to  convince 
some insurance companies to accept Prolotherapy 
of  lateral epicondylosis for reimbursement with 
preauthorization. 

Also, these articles presage the future advent of  
injecting more specific growth factors via Prolotherapy 
techniques. Also waiting in the wings is the possible, 
future adjunctive use of  nitric oxide stimulants either 
topically or by injection to reduce the rate of  apoptosis 
and enhance the rate of  collagen regeneration. ■

Prolotherapy
Physician Training

Contact the Journal of Prolotherapy
for a free listing today!

info@journalofprolotherapy.com

Using nitric oxide to treat tendinopathy. Murrell GA. British Journal of Sports 
Medicine 2007 Apr;41(4):227-31.
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Seminars, Training, & Organizations
S K I L L  E N H A N C E M E N T

M ay   2 9  –  3 1 ,  2 0 0 9

Thessalonki, Greece
The Medical Acupuncture Society of Northern Greece is 	
holding the International Congress in Medical Acu-
puncture which will feature a section on Neural Therapy 
and Prolotherapy. Held at the Grand Hotel Palace.

For more information:
www.icmart2009.org

Notice to meeting organizers: If you are sponsoring a 
Prolotherapy meeting or training session, please email: 
info@journalofprolotherapy.com for a free listing of your 
meeting. 

 

American Holistic 
Veterinary Medial 
Association
2218 Old Emmorton Road
Bel Air, MD 21015
Phone: 410.569.0795
Fax: 410.569.2346
www.ahvma.org

The International 
Veterinary Acupuncture 
Society
2625 Redwing Rd. Suite 160
Fort Collins, CO 80526
Phone: 970.266.0666
Fax: 970.266.0777
www.ivas.org

O c tober      7 – 1 0 ,  2 0 0 9

Madison, WI
The Hackett Hemwall Foundation Annual Prolotherapy 
Conference 2009. The conference will include lectures on 
Prolotherapy and anatomy, injection demonstrations, 
C-arm guided injections on cadavers, and workshops to 
strengthen skills in anatomical palpation and marking for 
Prolotherapy. 

For more information:
mdoherty@wisc.edu or info@HackettHemwall.org
The conference brochure, including registration material, 
will be available at www.ocpd.wisc.edu.

or  g a n i z at  i o n s

American Association of 
Orthopedic Medicine (AAOM)
600 Pembrook Drive,
Woodland Park, CO 80863
Phone: 888.687.1920
Fax: 719.687.5184
www.aaomed.org

The Hackett Hemwall Foundation
2532 Balden Street,
Madison, WI 53705 USA
www.HackettHemwall.org

GetProlo.com
Beulah Land Corporation
715 Lake St. Suite 400
Oak Park, IL 60301
Phone: 708.848.5011
Fax: 708.848.8053
www.getprolo.com

 

The American Academy
of Osteopathy
3500 DePauw Blvd, Suite 1080
Indianapolis, IN 46268
Phone: 317.879.1881
Fax: 317.879.0563

American College of Osteopathic 
Sclerotherapeutic Pain
Management, Inc.
303 S. Ingram Ct.
Middletown, DE 19709
Phone: 302.376.8080
Toll Free: 800.471.6114
Fax: 302.376.8081
www.acopms.com

American Osteopathic Academy 
of Sports Medicine (AOASM) 
2810 Crossroads Drive, Suite 3800
Madison, WI 53718
Phone: 608.443.2477
Fax: 608.443.2474
www.aoasm.org
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Letters from Our Readers 

Trauma Surgeon Turned Prolotherapist: An Interview 
with José Eleazar Calderón de la Fuente, MD  

A Retrospective Study on Hackett-Hemwall Dextrose 
Prolotherapy for Chronic Hip Pain
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Road to Prolotherapy: An Athlete’s Prolotherapy Story

20-Year History of Chronic Body Pain Cured with Prolotherapy 

Hip Arthritis Prolotherapy Injection Technique

Why Prolotherapy is the Strongest Weapon I have found 
against Chronic Pain and Sports Injuries 

The Deterioration of Articular Cartilage in Osteoarthritis by 
Corticosteroid Injections 
 
It’s a Wide Wide World: Literature Reviews

Prolotherapy Skill Enhancement 

Doctors

Patients
T E L L  U S  Y O U R  S T O R I E S

S H A R E  Y O U R  E X P E R I E N C E

 [ for Doctors & Patients]

 [ J O U R N A L  of  P R O L O T H E R A P Y . C O M ]
 [ 7 0 8 - 8 4 8 - 5 0 1 1 ]

Calling all Prolotherapists! Do you have a Prolotherapy article 

you would like published in the Journal of Prolotherapy? 

We would love to review it and help you share it with 

the world! For information, including submission 

guidelines, please log on to the authors’ section 

of www.journalofprolotherapy.com.

The Journal of Prolotherapy is unique in that it has a target audience of 

both physicians and patients. Help spread the word to other people like 

yourself who may benefit from learning about your struggle with

chronic pain, and first-hand experience with Prolotherapy.

For information on how to tell your story in the Journal of

Prolotherapy, please log on to the contact section of 

www.journalofprolotherapy.com.
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