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Sacroiliac 201:  
Dysfunction and 

Management
A Biomechanical Solution

W O N D E R  W H Y ?

Richard L. DonTigny, PT

a commonly overlooked, reversible, biomechanical 
dysfunction of  the sacroiliac joint as the mechanics of  
idiopathic low back pain syndrome and its appropriate 
management.

Onset   

When standing, the pelvis is symmetrical, the sacrum is 
loaded and ligamentous tension is in balance. No muscle 
power is necessary to maintain the position of  posterior 
pelvic rotation. Other than some slight movement in the 
sacroiliac joint (SIJ) in flexion and extension, there is 
essentially no motion in the joint.

The most critical support necessary to maintain the 
balanced sacro-innominate relationship when leaning 
forward is a strong voluntary contraction by the 
abdominal muscles. (See Figure 1.)2, 3, 4 The SIJ is stable 
in posterior rotation, but vulnerable to injury with an 
anterior innominate rotation.

Int   r o duct    i o n

When it comes to idiopathic pain in the low back, we all 
see essentially the same thing. In 1982 White suggested 
“It may well be that idiopathic backache will be found 
to be caused by some condition that is a subtle variation 
from normal. Otherwise, we probably would have found 
the cause already. If  back pain were caused by a highly 
unusual condition, then fewer people would suffer from 
this disorder.”1 It is the purpose of  this paper to describe 

A B S T RA  C T

A commonly overlooked, reversible biomechanical vulnerability of 
the sacroiliac joints (SIJ) makes them subject to injury even through 
minor trauma. When the sacrum is loaded with the superincumbent 
weight, the pelvis is symmetrical and the line of gravity is posterior 
to the transverse acetabular axis, the pelvis has limited motion and 
the ligaments have a balanced tension. When the line of gravity 
moves anterior to the transverse acetabular axis in order to lift, 
bend or lower, or during pregnancy, the sacrotuberous ligament is 
loosened, the ligamentous balance is disrupted and can result in a 
dysfunction in anterior rotation of the innominates on the sacrum. 
The innominates will rotate cephalad and laterally on the sacrum 
and temporarily fixate. The resultant dysfunction will limit normal 
movement and function of the SIJ and can result in what appears 
to be a multifactorial etiology. Manual posterior rotation of the 
innominates on the sacrum to the balanced position will restore 
normal function and provide immediate relief of pain. Recurrence 
is controlled by simple specific corrective exercises. Instability can 
be corrected by proliferant injections to the long and short posterior 
sacroiliac ligaments and the pubic symphysis. This is probably the 
long sought mechanism of idiopathic low back pain syndrome.

Journal of Prolotherapy. 2011;3(2):644-652.
KEYWORDS: biomechanics, dysfunction, gait, low back pain, pathology, sacroiliac 
joint.

Figure 1. Active abdominal support holds the pelvis in 
posterior rotation to maintain the ligaments in balance 
when leaning forward.

If  the balanced sacro-innominate relationship is not 
maintained, when leaning forward to lift, bend or lower, 
the line of  gravity will shift anterior to the acetabula and 
will cause the innominates to rotate anteriorly on the 
sacrum on an acetabular axis. The pelvis will also rotate 
anteriorly with a protruding abdomen or with advanced 
pregnancy.
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D y sfunct      i o n  o f  t h e  S I J

Rents in the Joint Capsule: The vertical innominate 
shear on the sacrum at the PIIS with this dysfunction in 
anterior rotation may occur with fixation and cause rents 
in the joint capsule with leakage of  contrast media to the 
lumbosacral plexus, to the root of  the fifth lumbar nerve 
and into the body of  the psoas muscle.5 Cysts may form 
on the margins of  the joint. The long posterior sacroiliac 
ligament suffers a direct stretch6, may undergo a visco-
elastic failure of  the collagen or may become torn or 
avulsed from its attachment to the PSIS. (See Figure 2.)3, 7

Muscle Separation: The gluteus maximus, piriformis 
and the iliacus all have origins on the sacrum and the ilia. 
This vertical shear at the sacral axis stresses these dual 
origins and causes extra-articular painful points at the 
PIIS and distal to the PSIS. (See Figure 3.) As the sacral 
origin of  the gluteus maximus stabilizes the sacrum when 
leaning forward, if  the innominate bone rotates anteriorly 
on the sacrum, this muscle separation is enhanced.

Figure 2. The dysfunction in anterior rotation alters tension 
in various ligaments.

Ligamentous loosening: The dysfunction in 
anterior rotation will loosen the iliolumbar ligaments, 
destabilizing L4, 5-S1 increasing shear and torsion shear 
to the discs.8, 9 This is probably the most likely cause 
of  disc disease. Anterior rotation will also loosen the 
sacrotuberous ligament, destabilizing sacral function and 
the pelvic diaphragm. The loose iliolumbar ligaments 
and increase in the lumbosacral angle are precursors of  
spondylolisthesis.

Primary Painful Points: A sudden release of  the 
balanced position will result in a vertical shear of  ilial S3 
on the sacral S3 segment at the PIIS. This painful point is 
always present with SIJD, but it is commonly overlooked. 
The PIIS is immediately lateral, slightly distal and deep to 
the PSIS at the juncture between the ilial and the sacral 
origins of  the piriformis and the gluteus maximus. This is 
the cause of  piriformis syndrome. Simply by identifying 
this primary painful point at the PIIS the practitioner can 
make a positive diagnosis of  dysfunction of  the SIJ.

Figure 3. As the sacral origin of the gluteus maximus 
stabilizes the sacrum, the dysfunction in anterior rotation 
can cause the ilial origin to separate on a line to the greater 
trochanter.

The sciatic nerve exits the pelvis just beneath the piriformis 
and not infrequently penetrates it. Pain and spasm in the 
piriformis can cause non-disc sciatica.

I remember one 65 year-old woman who’s sacral origin 
of  her gluteus maximus was so badly separated from the 
ilial origin it was palpable and rolled painfully under her 
ischial tuberosity when she sat. I could do nothing for her 
and I could not find any physician who believed that she 
had a dysfunction with her SIJ or a muscle separation. 
She eventually died without relief. A vertical shearing at 
the PSIS from the dysfunction on the conjoint origin of  
the gluteus maximus can cause pain into the trochanter, 
down the iliotibial band and into the lateral capsule of  
the knee.

Changes in Leg Length: When the innominates rotate 
anteriorly they rotate over the acetabula causing the 
legs to appear longer than previously or, if  just on one 
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side, for the crest to be higher on that side and the pelvis 
asymmetrical. (See Figure 4.) An asymmetrical dysfunction 
will cause an asymmetrical pelvis with a long leg on one 
side. A bilateral symmetrical dysfunction will cause both 
legs to be longer than previously. A dysfunctional SIJ can 
cause asymmetrical development. An apparent long leg does 
not cause pelvic asymmetry. The pelvic asymmetry causes the long 
leg. The leg length will always shorten with correction and the pelvis 
will be symmetrical.

Similar neurological changes can be caused by a stretch of  
the spinal nerve roots.11 Nerve roots are more vulnerable 
to stretch than peripheral nerves.11 During elongation the 
cross-sectional area is reduced with deformity of  axons 
and blood vessels.11 The elastic limit of  nerve roots is 
reached at 15% elongation when a total mechanical block 
occurs.11 

Dorsal root ganglia are more susceptible to stimulation 
than axons12; therefore, sensory changes may be more 
common than motor defects.

Traction on nerve roots may produce a lancinating pain.13 
Stretching the muscles is counter productive. Correct the 
SIJ and muscle tension normalizes.

Abdominal Pain: Abdominal pain at Baer’s sacroiliac 
point is not uncommon and the general lack of  recognition 
of  this point is responsible for unnecessary abdominal 
surgery. This point is on a line from the umbilicus to the 
anterior superior iliac spine, two inches (5cm) from the 
umbilicus.14, 15 This point can be found on either side, as 
opposed to McBurney’s appendicitis point, which is two 
inches from the ASIS and is only on the right. Pain at 
Baer’s point can be relieved immediately with correction3, 15 

or injection into the SIJ.16 (See Figure 5.) 

Figure 4. Note the difference in height of both the ASIS and 
PSIS. Note that with anterior rotation the SIJ moves more above 
the acetabula causing an apparent long leg. Note also with 
anterior rotation that the lumbosacral angle is increased, as is 
shear to the disc.

Some years ago I was doing scoliosis screening for the 
school system. I noticed a seven year-old boy with a 
lumbar curve who’s mother told me he was scheduled for 
surgery to be stabilized. He had no complaints of  pain, 
but his pelvis was asymmetrical. I gently corrected an 
existing dysfunction of  the SIJ. Immediately, his pelvis 
became symmetrical and the lumbar curve straightened. I 
showed his mother how to correct his pelvis. The problem 
resolved and the surgery was cancelled.

Muscle and Nerve Stretch: Posteriorly as the 
innominates rotate up and over the acetabula the ischial 
tuberosity moves cephalad stretching the biceps femoris 
and the sciatic nerve. (See Figure 4.) This may cause a genu 
recurvatum or a non-disc sciatic or both. Anteriorly the 
ASIS move caudad stretching the nerve roots and the 
iliopsoas muscle. (See Figure 4.)3, 4 Clinical implications 
of  spinal nerve root compression have been well 
documented10 and appear to point to disc degeneration 
as a causative factor.

Figure 5. On a line from the umbilicus to the ASIS, Baer’s 
sacroiliac point is two inches from the umbilicus and 
McBurney’s appendicitis point is two inches from the ASIS.

I recall a female patient with a four-year history of  low 
back and abdominal pain. She had both ovaries removed 
without relief. She was referred to me and was free of  
both low back and abdominal pain immediately with 
correction of  both of  her SIJs. The loss of  her ovaries 
was unnecessary and caused her no paucity of  disrespect 
for her attending physician.
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Muscle Inhibition: Dorman found a positional 
inhibition of  the gluteus medius when the innominate is 
held in anterior rotation.17 Dananberg found an inhibition 
of  the peroneus longus with SIJD causing a functional 
hallux limitus.18 The hip flexors may suffer a positional 
inhibition when the pelvis is in anterior rotation.

Dysfunctional loading: As the pelvis functions to 
decrease loading to the femoral head you can expect 
loading to be increased with dysfunction. This can cause 
microfractures in the subchondral bone and roughening 
of  the joint surface with eventual arthritic changes. 
Dysfunctional loading can increase back pain and cause 
pain up and down the back and legs. Limitation of  normal 
pelvic movement with dysfunction can increase shear and 
cause instability at the pubic symphysis. When a patient 
with an arthritic hip has a replacement, in order for the 
leg length to be equal following surgery, any existing 
dysfunction should be corrected prior to surgery.

Neck pain: Fukushima found that subluxation of  the 
suboccipital joint provokes severe neck pain and that 
intra-capsular or pericapsular injection into the SIJ can 
give immediate relief  of  neck pain. He recommended 
that therapy should be initiated to the SIJ dysfunction to 
relieve neck pain.19

Secondary Slippage: Although primary dysfunction is 
a cephalad and anterior rotation at S3 with S1 rotating 
caudad, a secondary slippage may occur at S1 and give 
the appearance of  a posterior dysfunction or an upslip 
with a short leg on the more painful side. I cannot stress 
strongly enough that this secondary slippage is clinically insignificant. 
The dysfunction must be treated as a bilateral anterior rotation of  
the innominates anteriorly on the sacrum at S3. Correction is only 
with a manual movement in posterior rotation of  the innominates on 
the sacrum.

Assessment        

Correction and confirmation: I have found that 
SIJD is essentially always caused by an anterior rotation 
of  the innominate bones cephalad and laterally on the 
sacrum with a pathological release of  the balanced 
position. Simply identifying the associated painful points 
at the PIIS and PSIS can make a diagnosis. These points 
are extra-articular. An intra-articular injection into the 
intact capsule will become encapsulated and will reach 
those points only if  there are tears in the capsule. 

The AAOS admits to finding a firm diagnosis in low 
back pain only about 15% of  the time.20 This is probably 
because their tests are not appropriate to this dysfunction 
and compels them to miss the diagnosis about 85% of  the 
time. I have not found conventional tests for low back pain 
to be helpful because they generally have an unsatisfactory 
inter-rater reliability of  only about 25-30%.21, 22

Murakami, et al. compared periarticular and intraarticular 
injections for diagnosis of  dysfunction of  the sacroiliac 
joint.23 Using periarticular injections in 25 consecutive 
patients with SIJ pain they found that it was effective in all 
patients. In a comparable group, intraarticular injections 
were effective in 9 of  25 patients. An additional 16 patients 
who had no relief  from the initial intraarticular injection 
were all relieved from a periarticular injection.

The improvement rate after periarticular injection was 
96% compared to 62% for the intraarticular injection. 
They concluded that for SIJ pain periarticular injection is 
more effective and easier to perform than the intraarticular 
injection and should be tried initially.22

Correction is simply the restoration of  the position 
of  ligamentous balance by manually rotating each 
innominate bone so as to cause it to move caudad and 
medially on the sacrum. This can be done with a traction 
correction, pulling the leg at about a 45-degree angle of  
PSLR (See Figure 6.); or by a direct rotation, by grasping 
the innominate and rotating it posteriorly so as to cause 
the posterior aspect of  the innominate to move caudad 
on the sacrum. (See Figure 7.) The patient can be taught 
to self-correct either with a direct self-corrective stretch 
(See Figure 8.); or with a strong isometric contraction.  
(See Figure 9.)

The leg length will always appear to shorten with 
correction. With correction, the long leg will get shorter 
and the short leg will get shorter yet. The joint is very 
tight and acts similar to a stuck drawer and you must 
correct one side and then the other, 5-6 times on each 
side, alternating each time and checking the leg length at 
the malleoli, not until the legs are equal but until the leg 
length no longer appears to shorten. Once full correction 
is obtained the pelvis will be symmetrical, the legs will be 
of  equal length and the patient will be essentially free of  
pain.
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Inc   i dence   

In 1928 Yeoman reported that sacroiliac arthritis was 
responsible for 36% of  the cases of  sciatica.24 Davis and 
Lentle used technetium-99m stannous pyrophosphate 
bone scanning with quantitative sacroiliac scintigraphy in 
50 female patients with ILBPS and found that 22 patients 
(44%) had sacroiliitis. Eight of  these patients (36%) 

Figure 6. The traction correction. First compare the length 
of the legs at the malleoli. Stand to one side and gently grasp 
one foot and ankle and lift the leg as high as comfortable 
without pain. Put traction on that leg in the long axis. Put that 
leg down and check the leg length again. You will probably find 
that leg to be shorter than it was previously. Do the same with 
the other leg. Continue doing this to each side, one side at a 
time, alternating legs each time, until the leg length no longer 
appears to change.

Figure 7. The direct correction. With the patient supine, 
put one hand under the ischial tuberosity and the other on 
the posterior aspect of the iliac crest. Now pull up with the 
underneath hand and push down with the other in such a way 
as to move the posterior aspect of the innominate caudad and 
medially on the sacrum.

Figure 8. An alternate direct correction. With the patient 
supine flex the hip and knee so as to bring the knee into the 
ipsilateral axilla. This can be done in any of several positions.

Figure 9. Muscle energy corrections are a very powerful 
method of correction and can also be done in a variety of 
positions.
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had unilateral sacroiliitis and 14 (64%) had bilateral 
sacroiliitis. Of  the 22 patients with abnormal scans, 20 
had normal radiographs.25 An outcome study in 1969 of  
145 consecutive patients with pain in the low back, 116 or 
80% were found to have an anterior rotation dysfunction. 
Of  these, 63 (54.5%) were bilateral. Treatments averaged 
5.9 per patient. Relief  was frequently dramatic.26 

In 1992, Shaw reported on 1,000 consecutive cases of  
low back pain using changes in apparent leg length and 
movement of  the pelvis from asymmetry to symmetry to 
correctly identify and treat the dysfunction of  the sacroiliac 
joints. He found that 98% of  all patients had at least some 
degree of  SIJD and his surgical incidence for herniated 
discs dropped to 0.2%.27 Shaw has been ignored. More 
recently Borowsky and Fagen have suggested that SIJD is 
far more common than is generally thought.28

 
M a n a g ement   

If  the pain is acute I will correct both SIJs, instruct 
the patient in self-correction and tell them to continue 
correction every two to three hours all day long for at 
least three days. The body makes some accommodation 
to the dysfunctional posture and it takes some time to 
accommodate to the corrected posture. Correction is 
always by a manual flexion of  the innominates on the 
sacrum and will cause the PSIS to move caudad and 
medially on the sacrum. This has been demonstrated on 
x-ray2 (See Figure 10.) and by measurement.29

On the second day I have the patient demonstrate to 
me how they think I told them to do the corrections. I 
have found that patients can be quite inventive and may 
need to be re-instructed. There is no point in doing the 
corrections improperly. If  the patient has no pain by the 
third day he is discharged to continue with his corrections 
as necessary.

If  the patient has chronic pain I do the same thing for 
the first three days. I also do some gentle contract/relax 
stretching as tolerated. If  treatment is necessary after 
ten days I will put them in a lumbosacral support with 
instructions to put it on when lying supine on the support, 
doing corrections and then fastening the support. If  the 
support is put on when the patient is erect and uncorrected, 
the support will only hold them in the uncorrected 
position. I like the lumbosacral support because of  the 
accompanying instability at L4, 5-S1.

Moderate instability responds to Prolotherapy to the long 
and short posterior sacroiliac ligaments and to the public 
symphysis if  it is unstable. If  you use a “shotgun” technique 
and Prolo all of  the ligaments, the joint might tighten 
in the dysfunctional position, which can be extremely 
difficult to correct. Similarly, if  you Prolo the iliolumbar 
ligaments before the sacroiliac joints are stable, you might 
not be able to correct the dysfunction. Prolotherapy may 
not be effective if  the long posterior sacroiliac ligament 
has been avulsed from the PSIS, or if  it is shredded or if  
it has undergone extreme viscoelastic failure.

I have found that injections of  Sarapin are excellent for 
the relief  of  trigger point pain along the iliac crests and 
around the trochanters. This is a non-steroidal, sterile 
aqueous solution of  soluble salts of  the volatile bases from 
Sarraceniaceae (pitcher plant). 

Severe joint instability may require surgical fixation, but 
the joint must be in a corrected position first. Also, if  
the joint is fixated you will negate its function as a force 

Figure 10. Before and after x-rays demonstrating movement 
of the PSISs caudad and medially on the sacrum with 
correction.
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couple and loading forces will probably be increased to 
the femoral head. Forces that cause asymmetry will be 
blocked posteriorly and transmitted anteriorly to the 
public symphysis. An attempt to preserve function with a 
ligamentous repair might prove to be a better option.

I will caution you against the traditional method of  
manipulation of  a dysfunction of  the sacroiliac joint 
whereby the patient is side-lying and the operator pulls 
back the shoulder and shoves forward and downward on 
the pelvis strong enough to cause cavitation in the joint. 
This movement can open the joint at which time the 
innominate bone may rebound giving you a correction, 
but there is an inherent danger in this.

Consider, the iliolumbar ligaments are on slack and the 
lower lumbar discs are vulnerable. The long posterior 
ligament is on tension and vulnerable. Such manipulation 
can tear the annulus and extrude disc material as well 
as avulse or shred the long posterior SI ligament from 
its attachment to the PSIS causing a chronic instability. 
Prolotherapy will probably not help this and it may 
require a ligamentous repair.

C a se   S tud   i es

Case 1: I was called to radiology where I found a 68 year-
old woman with acute pain in the low back and unable to 
lie flat for an x-ray. She was x-rayed in that position. The 
right leg appeared shorter, the pelvis was asymmetrical 
and the right SIJ was not congruent. (See Figures 11 & 12.) 
I then did a gentle correction of  both SIJs. Immediately 
her pelvis became symmetrical, the leg length was equal 
bilaterally; she was free of  pain and discharged.

Case 2: A 76 year-old woman with a chronic unstable 
SIJ for many years. Her husband was able to correct 
her with excellent relief, however relief  was transient. 
I had advised Prolotherapy some years ago, but none 
was available in her state. She was finally treated when 
proliferant injections became available locally. At the first 
session she had injections of  Sarapin to numerous trigger 
points along the crests and around both trochanters 
with excellent relief  of  pain. She had five sessions of  
Prolotherapy specifically to the long and short posterior 
sacroiliac ligament, about two to three weeks apart, 
before she was stable. She continued on her corrective 
exercise program until that time and now is essentially 
free of  pain.

Case 3: A 23 year-old female injured her low back when 
she slipped and fell hard on her buttocks while at work on 
January 23. She was referred for evaluation and treatment 
on January 24 and was in acute pain. She had no numbness 
or weakness in the legs and PSLR was negative bilaterally. 
Changes in apparent leg length demonstrated a bilateral 
anterior SIJD, worse on the right. Measurements of  
movement of  the PSISs on the sacrum29 demonstrated 
a movement inferiorly and medially of  2.5 cm on the 
right and 1.6 cm on the left with correction. This was 
a substantial injury and probably involved some tearing 
of  the anterior capsule of  the SIJs. She was free of  pain 
following correction, but had a chronic joint instability. 
She was instructed in a corrective exercise program. 

Figure 11. Before correction the patient could not fully 
lie down. Her pelvis was asymmetrical and the right leg was 
shorter than the left.

Figure 12. After correction the pelvis was symmetrical; the 
legs were of equal length and the patient was without pain.
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Mobilization of  the SIJs to the balanced position always 
gave excellent relief  of  pain, but the relief  lasted only a 
few days. A lumbosacral support helped some.
 
The attending physician referred the patient to a 
neurologist with these findings in April, who also found 
involvement of  the SIJs on a CAT scan. The neurologist 
referred the patient to an orthopedic surgeon specializing 
in sports medicine in May. He told her that she was too 
flexible to have a serious problem, that her problem was 
a lack of  fitness, that she could become fit simply by 
riding an exercise bike, and discontinued further physical 
therapy.

Case 4: A 49 year-old man strained his low back at 
work on February 3, while lifting a water cooler and was 
referred for evaluation and treatment on February 7. He 
stood and walked with his trunk laterally deviated to the 
right and complained of  pain over the right SIJ. This pain 
was increased with leaning forward, sitting, and coughing 
or straining. There was no weakness or numbness in either 
leg. PSLR with the left leg increased pain in the right SIJ, 
which indicated a possible anterior rotation on the right. 
PSLR on the right increased the pain on the right side, 
which indicated a probable clinically insignificant slip 
at S1 on the right. There was no leg pain with PSLR. 
Observed changes in apparent leg length with correction 
demonstrated a bilateral anterior SIJD. The patient was 
free of  pain following correction and instructed in a 
program of  corrective exercises.

He returned on February 8 and was markedly improved 
and doing his exercises properly. He did well until 
February 16, when he came in complaining of  pain in 
the left SIJ. He had a high PSIS and a high iliac crest on 
the left when standing and an apparent long left leg when 
supine. Flexion of  the left innominate on the sacrum 
equalized the leg length and the patient was again free of  
pain. Follow-up one month later found him to still be free 
of  pain and continuing his exercises.

Case 5: Email from a chiropractor:

Hello,
I’m not sure if  you are still checking these e-mails but I wanted to 
take a moment and write you on how your very simple sacroiliac 
movement has ended several years of  chronic and severe lower back 
pain. I fell off  a barstool about three years ago and ever since then 
have had severe pain in my right SI joint that sometimes would radiate 

down my leg. NSAIDs were the only way for me to get temporary 
relief. I did approximately 60 spinal decompression treatments 
because the MRI showed a disc bulge at L5/S1 (the bulge was on 
the left!). If  anything the spinal decompression treatments made me 
more sore. To say I was desperate would be an understatement. I 
was under the assumption that my condition was caused by internal 
disc disease and that the pain was due to the release of  chemicals 
into the surrounding tissue as the disc degenerated. As a chiropractor 
who also owns a multidisciplinary clinic I tried everything. Friday I 
was reviewing your website and tried the simple motion several times 
on each leg while lying on my bed. It seemed the pain decreased. I 
was sure this was only in my head. Being desperate I continued the 
exercises several times that day. Saturday I woke up, again with no 
pain. I put up all my Christmas lights climbing on a ladder all day 
long, stopping occasionally to do the movement. This is Monday still 
no pain. I am shocked and in disbelief !

Immediately, today I began teaching your movement to all our 
patients and to all the doctors that work for me. Could it be that 
simple? I wonder how many people I have personally misdiagnosed 
with herniated/bulging discs that really had sacroiliac problems? 
Since your procedure is noninvasive and puts no torque on a lumbar 
disc I am implementing it as part of  my general protocol for all our 
lumbar disc patients, as I see it there should be no contraindications 
in the patient doing this.

Do you have any comments on correlation between the sacroiliac 
problem and lumbar disc disease? In the past I’ve done quite a bit 
of  HVLA and honestly believe it can aggravate herniated disc... 
but your maneuver, I believe, is very safe. I’m not too sure about 
diagnosing the condition, but honestly what harm does it do to just 
get the patients doing the movement.

Again thank you. I’m still in disbelief, but I’m very happy to be free 
of  my chronic pain.

C o mments    

My corrections are not spinal manipulations. There is 
no high or low speed thrust necessary or desirable. No 
jerking or popping is expected or sought. This is a precise 
skill and as with all skills, my method takes some time to 
learn and to perform. The skilled practitioner can have at 
least 85-90% of  consecutive patients free of  pain within 
about 10-15 minutes.

I rediscovered this dysfunction in 1965. This is what I 
have found thus far. 
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I am grateful to Dr. Hauser for this opportunity to 
present this research on the sacroiliac joint. I hope others 
will continue and improve on my biomechanics and my 
method.

For more information and illustrations on the sacroiliac 
joint, it’s function, dysfunction and management. I invite 
you to visit www.thelowback.com. A CD with over 650 
slides and 150 illustrations is also available. If  you are 
interested in a workshop for your group or facility, please 
contact me. n 
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Office-Based Harvest of Mesenchymal  
Stem Cells by Tibial Intraosseous  

Cannulation: Part I
Harry Adelson, ND

of  bone marrow derived mesenchymal stem cells for the 
treatment of  degenerative musculoskeletal conditions 
such as osteoarthritis. While the use of  autologous 
stem cells is of  immediate interest to all practitioners of  
regenerative medicine, the complexity and expense of  the 
traditional technique of  harvesting bone marrow from 
the iliac crest with the use of  a trocar presents obstacles 
for Prolotherapists and patients alike. The purpose of  
this article is to describe a novel technique to harvest and 
deliver bone marrow derived mesenchymal stem cells 
that is at the same time simple, safe, and inexpensive to 
perform.

Emerging data supports the percutaneous injection of  
bone marrow derived mesenchymal stem cells for the 
regeneration of  articular cartilage. Saw, et al. found that 
postoperative intra-articular injections of  autologous 
bone marrow in combination with hyaluronic acid after 
subchondral drilling resulted in better cartilage repair in 
a goat model.4 Fortier, et al. found that delivery of  bone 
marrow concentrate resulted in healing of  acute full-
thickness cartilage defects that was superior to healing 
after microfracture alone in an equine model.5 Murphy, 
et al. found that local delivery of  autologous MSC to 
injured joints stimulates regeneration of  meniscal tissue 
in a goat model. In a case study, Centeno, et al. found that 
autologous MSC culture and percutaneous injection into 
a knee with symptomatic and radiographic degenerative 
joint disease resulted in significant cartilage growth, 
decreased pain, and increased joint mobility.6

Prolotherapy7, 8 and PRP9 have shown promise in the 
treatment of  OA. The potential benefits of  injecting 
MSC directly into degenerated joints are clear to any 
Prolotherapist; it could be considered the natural evolution 
of  Prolotherapy. However, bone marrow aspiration has 

T his is the first in a series of  two articles investigating 
novel and inexpensive methods of  harvesting and 
preparing bone marrow derived mesenchymal 

stem cells (MSC).

Prolotherapy is an alternative therapy for treating 
musculoskeletal pain that involves injecting an irritant 
substance into damaged connective tissues to promote 
the growth of  new, healthy tissue.1 Because Prolotherapy 
aims to induce the growth of  tissues to repair or replace 
damaged cartilaginous structures, it falls into the category 
of  “Regenerative Medicine”.2 In recent years, many 
Prolotherapists have begun using platelet rich plasma (PRP) 
in place of  irritant solutions to treat conditions such as 
osteoarthritis (OA) and tendinopathies.3 Because of  its 
simplicity, safety, and affordability, PRP preparation and 
delivery is easily introduced into a Prolotherapy practice. 
A recent development in regenerative medicine is the use 

A B S T RA  C T

A recent development in regenerative medicine is the use of bone 
marrow derived mesenchymal stem cells for the treatment of 
degenerative musculoskeletal conditions such as osteoarthritis. 
While the use of autologous stem cells is of immediate interest to all 
practitioners of regenerative medicine, the complexity and expense of 
the traditional technique of harvesting bone marrow from the iliac 
crest with the use of a trocar presents obstacles for Prolotherapists 
and patients alike. The purpose of this two part article is to propose 
a novel technique intended to harvest and deliver bone marrow 
derived mesenchymal stem cells that is at the same time simple, safe, 
and inexpensive to perform.

Journal of Prolotherapy. 2011;3(2):653-657.
KEYWORDS: bone marrow, mesenchymal stem cells, Prolotherapy, stem cell therapy.
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Advance needle through skin until tip touches bone. 
(See Figure 2.)
Squeeze driver’s trigger and apply steady downward 
pressure until a “pop” is felt upon entry into medullary 
space.
Remove power driver and stylet. (See Figures 3 & 4.)
Attach PRP syringe (with or without EZ-Connect 
Extension Set) to catheter (if  using EZ-Connect 
Extension Set, flush with ACD prior to use).
Draw 5mL of  aspirate into a 10mL syringe already 
containing 5mL of  PRP.* (See Figure 5.)
Remove syringe and/or EZ-Connect Extension Set.
Remove catheter by rotating and pulling NOT by 
rocking or bending.

6.

7.

8.
9.

10.

11.
12.

traditionally been performed in a surgical suite using 
fluoroscopic guidance with either conscious sedation or 
general anesthesia making the procedure more complex 
than most Prolotherapy offices are equipped for. Iliac crest 
marrow is then concentrated using commercially available 
systems, rendering bone marrow aspirate concentrate 
(BMAC), which is then blended with PRP in order to 
provide the MSC with growth factors to promote growth 
and engraftment.10 The complexity of  this procedure 
combined with the expense of  the materials makes it cost 
prohibitive to many patients. Resultantly, this author has 
sought a method to harvest MSC for reinjection that is 
safe, simple, and inexpensive.

Intraosseous infusion (IO), a technique for vascular access, 
was first described in 1922 and was widely used for drug 
administration in pediatric medicine by the 1940s.11 Its 
use declined during the 1950s with the advent of  single-
use intravenous catheters, but re-emerged in the 1980s12 
and today IO is widely used in emergency medicine 
both pre-hospital and as an alternative to the central 
line.13 A commercially available IO device is the EZ-IO® 
Intraosseous Infusion System. The EZ-IO is a small, 
battery-powered, handheld device that drives a beveled, 
hollow, drill-tipped needle set. It is designed to access the 
proximal humerus or the proximal or distal tibia. The 
EZ-IO provides the non-surgeon easy and rapid access 
to the intramedullary space and enjoys an excellent safety 
profile.14 

This past year, this author has injected a blend of  
autologous bone marrow collected from the tibia using 
the EZ-IO and PRP into eight large peripheral joints of  
as many patients as well as into the dermis of  the scalp 
of  one patient for the treatment of  male pattern baldness 
and into the dermis of  the face of  a second patient for 
the treatment of  aging skin. Results are promising and no 
adverse effects were reported beyond injection discomfort 
and the initial soreness and stiffness normally associated 
with Prolotherapy. 

To avoid intravascular injection of  the high concentration 
of  adipocytes found in long bone marrow, this author has 
limited this procedure to intra-articular injection of  large 
joints (hip, knee, and shoulder) and superficial cosmetic 
injections in otherwise healthy patients. 

Indications include damaged or degenerated articular 
surfaces of  the shoulder, hip, and knee and damaged 

cruciate ligaments of  the knee. Based on data surrounding 
blind injection of  peripheral joints, ultrasound guidance is 
used when injecting the hip and shoulder and is optional 
when injecting the knee.15 Cosmetic injections to the scalp 
and face are kept superficial to the hypodermis.
 
M et  h o d : 

Prepare 4mL of  PRP with 1mL of  anticoagulant 
citrate dextrose (ACD) in a 10mL syringe (5 out of  
10mL of  syringe-space is occupied).
Identify harvest site—approximately 2cm distal to 
tibial plateau and 2cm medial to tibial tuberosity. 
Prepare skin over harvest site.
Inject harvest site with 2mL of  2% lidocaine without 
epinephrine.
Position the needle and at a 90-degree angle to the 
surface of  the bone (this will give a slight cephalad 
orientation due to curvature of  the surface bone at 
this site). (See Figure 1.)

1.

2.

3.
4.

5.

Figure 1. The drill-tipped needle pierces the skin.
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Apply sterile pressure dressing.
Gently mix PRP and bone marrow blend. 
Prepare skin over injection site.
Insert hypodermic needle into joint being treated.
Inject 1mL 8% procaine.** (See Figure 6.)

13.
14.
15.
16.
17.

Figure 3. The power driver (drill) is removed.

Figure 4. The stylet is removed.

Figure 5. Bone marrow is then aspirated. Typically, 5mL is 
drawn into a 10mL syringe already containing 5mL of PRP.

Figure 6. Procaine anesthetic is injected into the joint.

Leave needle in place and wait 30 seconds.
Attach PRP/bone marrow syringe to needle.  
(See Figure 7.)
Inject PRP/bone marrow into joint. (See Figure 8.)
Remove needle.
Have patient remain motionless for 1 hour to allow 
for cell attachment.†

Cephalexin 500mg by mouth twice per day for four 
days.††

 

18.
19.

20.
21.
22.

23.

Figure 2. The drill-tipped needle is advanced through the 
trabeculae into the medulary space.
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* Aspirate over 10mL from a single intrameddulary site is peripheral 
blood only.
** Procaine is used because of  known cytotoxic effects of  lidocaine 
and bupivacaine on synovial tissue16 and an 8% concentration is used 
to maximize the effect of  a small volume.
† After ten minutes approximately 60% of  MSC attach.17

†† Common practice among our surgical colleagues is to administer 
prophylactic antibiotic therapy concomitant with bone marrow 
aspiration.

D i scuss     i o n :

This author does not seek to replace the gold standard, 
BMAC from the iliac crest, with the described method. 
Rather, because of  its technical simplicity and low material 
expense, tibia aspiration is explored as an alternative 
treatment for those patients who are candidates for 

Figure 7. Bone marrow aspirate syringe is attached to the 
needle hub.

Figure 8. Bone marrow is directly injected into the joint.

percutaneous injection with autologous MSC and cannot 
afford BMAC. The described technique is easier and less 
expensive to perform than is BMAC from the iliac crest, 
thereby increasing economic feasibility. It is safe; at worst 
we are diluting PRP with whole blood and adipocytes 
drawn from the tibia. But does this method of  tibia marrow 
aspiration hold the same promise for clinical effectiveness 
as BMAC from the iliac crest? The yellow marrow of  the 
tibia contains approximately half  the amount of  MSC 
as does the red marrow of  the iliac crest.18, 19 Therefore 
10mL of  aspirate from a single site in the tibia rather than 
60-120mL from up to six sites from in iliac crest, at the 
very best, is providing approximately 1/12 the number of  
MSC. How important is concentration and number of  
MSC? In a clinical case series of  sixty patients, Hernigou 
and his group found percutaneous autologous bone 
marrow grafting was an effective and safe method for 
the treatment of  an atrophic tibial diaphyseal nonunion. 
However, its efficacy appears to be related to the 
number of  progenitors in the graft, and the number of  
progenitors available in bone marrow aspirated from the 
iliac crest appears to be less than optimal in the absence 
of  concentration.20  

An obvious improvement on this described 
method would be to draw a larger volume of  
tibia marrow and concentrate the MSC with 
centrifugation. Because of  the experimental nature 
of  this procedure, I have not yet felt justified to perform 
multiple tibia cortical punctures in a single encounter, 
thereby limiting the aspirate volume to 10mL. My rational 
for not concentrating tibial marrow at this early stage is 
because of  the uncertainty of  how centrifugation would 
affect delivery of  MSC. Tibia marrow has a high volume 
of  adipocytes compared to iliac crest and MSC are highly 
adherent.21 Subsequently, there is potential for the MSC 
to adhere to the adipocytes and thereby be lost during 
centrifugation. The adherent nature of  MSC presents an 
additional pitfall: the EZ-IO is designed for rapid delivery 
of  emergency medicines and fluids, not for marrow 
aspiration, and therefore the needle has only a single, 
large port. This may disallow for the creation of  sufficient 
negative pressure to pull MSC free from the tissue mass. 
MSC harvest from the tibia could be improved by the 
creation of  a specialized tibia marrow instrument that is 
longer to allow for repositioning for multiple aspiration 
sites with a single cortex puncture and includes a multi-
port, fenestrated catheter and a Jamshidi-style needle for 
bone coring. Above all, laboratory investigation into best-
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practice tibia marrow MSC preparation is required to 
determine if  tibia marrow aspiration holds promise.  

This author seeks to find a safe, simple and affordable 
method for MSC harvest and presents the concept of  tibia 
marrow collection in its earliest stages in hopes of  creating 
interest among colleagues for collaboration into further 
investigation. This author welcomes communication from 
the Prolotherapy and surgical communities.

Please direct communications to harry@docereclinics.com. n
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Veterinary Case Studies

F O U R - L E G G E D  P R O L O T H E R A P Y

Babette Gladstein, VMD

M ulti joint Prolotherapy cases are common 
occurrences in the Canine. Many injuries 
and pathologies respond extremely well to 

treatments when several joints are treated verses just the 
site of  primary injury.

Os  i r us   -  1 1  y e a r - o l d  m a l e  neute     r  p i t  bu  l l 
P o l y a r t h r i t i s ,  P r o l o t h e r a p y ,  a nd   p i t  bu  l l s 

This is not a tongue twister, but a veterinary confirmation 
challenge. Multi joint arthritis and drug sensitivity are 
issues not uncommon for the pit bull which make this 
breed a problematical anomaly to the owners and the 
veterinarians trying to treat them.

Osirus, an 11 year-old male neuter pit bull, was surrendered 
to the Humane society in the spring of  2010 after his owner 
had been relocated. When he was turned in, Osirus had a 
left partial ACL tear and a classic bilateral hip dysplasia, 
exhibited more prominently on the left hip. His elbows 
were exhibiting signs of  dysplasia as well. He was not using 
his left hind leg other than a peg, and had a heavy (3 out 
of  5) compensatory limp on the right front of  his body. On 
physical exam, he was painful on palpation of  all joints, 
and in his lower back as well. (See Figures 1 & 2.) Figures 1 & 2. Osirus X-rays read by Van William Knox, 

VMD, Board Certified Radiologist. Two digital radiographs 
- a craniocaudal radiograph of the right front limb from 
the shoulder to the antebrachium, as well as a VD pelvic 
radiograph that includes the stifles, dated 6/12/10. The right 
front limb shows elbow joint DJD that involves the lateral 
and medial humeral epicondyles as well as the ulnar medial 
coronoid process. An additional bone opacity lesion is seen 
proximolateral to the olecranon, either lateral to the lateral 
humeral epicondyle or proximal to the olecranon, that is most 
likely soft tissue dystrophic mineralization. The pelvic-to-stifles 
radiograph shows bilateral coxofemoral joint DJD that manifests 
as irregular and thickened femoral heads and femoral neck 
osteophyte formation. Spondylosis deformans affects the 
lumbosacral joint.

Osirus, an 11 year-old male neuter pit bull.

We changed his diet, included EFA supplementation 
(Omega 3 fatty acids), and started (weekly) Adequan 
injections. We scheduled five Prolotherapy sessions three 
weeks apart and treated his knees, hips, elbows. By the 
third session, his gait was back to normal and all feet were 



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  3 ,  I S S U E  2  |  M A Y  2 0 1 1 659

F O U R - L E G G E D  P R O L O T H E R A P Y :  V E T E R I N A R Y  C A S E  S T U D I E S

properly bearing weight and placed firmly on the ground. 
On the sixth session, we included ACell1 in the protocol. 
Within 10 days after those injections, Osirus was no 
longer painful on palpation of  hips, knees, or elbows. In 
the five months since the last treatment, he has gradually 
improved and no additional Prolotherapy has been 
needed. Osirus has regained normal mobility and gate. 
His limping has completely resolved and he is walking, 
running, and playing like a normal dog. His pain level has 
dissipated, without the use of  drugs. His worst residual 
issue is a bit of  stiffness sitting and standing. Osirus could 
not stand up on his own prior to his treatments and has 
now returned to function; age related residual stiffness is 
merely a trivial affect.

M et  h o ds

We did six Prolotherapy treatments in all. Five were a 
series of  injections of  dextrose, lidocaine, vitamin B12, 
and (Heel’s) Traumeel in equal parts. The sixth was a 
combination treatment of  the above, but the right hip 
and knee were also injected with ACell1 (5cc). Normal 
needle size was 1.5-inch by 22 gauge for hip injections, 
and 1-inch by 25 gauge in and around the knee.

Hip treatments of  5cc were injected at the dorsal and 
lateral aspect of  the hip at four injection sites in and 
around the articular capsule, surrounding the femoral 
head of  both hips. 

Knee treatments of  5cc were injected in and around both 
knees. Injection sites for the knee: lateral tibial collateral 
ligament, under the infrapatella bursa, into the tendon 
of  the long digital extensor and deeply into the joint 
space under the patella ligament. Treatments took place 
approximately three weeks apart.

Elbow treatments of  3cc were injected in and around 
the elbow. Injection sites for the elbow: the radial head 
and the annular ligament, the external condyle of  the 
humerus and articular ligament at the radial head, radial 
and lateral epicondyle at the lateral collateral ligament 
and the top of  the lateral digital extensor on the lateral 
aspect of  the elbow, and the joint capsule.

C o nc  l us  i o n

Polyarthritis and generalized lameness in older animals 
can be effectively addressed with Prolotherapy. Hips, 
knees, and elbows can be treated to improve ambulation, 

diminish pain, and improve overall comfort of  the animal 
without using drugs, such as NSAIDs. Using Acell1 to 
complete the Prolotherapy treatments enhances the 
overall healing of  all areas and lengthens the time in 
between needed follow up visits. ACell1 also helps with 
the pain associated with both hip and elbow dysplasia. 
The cases where I add ACell to the protocol typically 
need fewer follow up visits for pain.

Russe     l  t h e  B r usse    l s  G r i ff  i n  -  2 ½  y e a r - o l d  m a l e 
W h en   A C L  S u r g e r i es   f a l l  s h o r t  -  h o w  
P r o l o t h e r a p y  h e l p s  t o  a l l e v i a te   p o st   
su  r g i c a l  l a meness    

Surrendered to the Humane society with an ACL rupture 
on the right side, after traditional ACL surgery, Russel 
refused to place his foot back down. He was presented 
to me one month post ACL repair, still holding up the 
leg. On palpation he was painful on the corrected knee 
as well as both hips. X-rays indicated hip dysplasia and 
since normal traditional ACL repair is always isolated to 
fixing the knee, the hip dysplasia and pain needed to be 
addressed. (See Figure 3.) We proceeded with Prolotherapy, 
five sessions, two weeks apart. I treated the knee and also 
the hips. After the third session, Russell started bearing 
weight. During this time, electrical stimulation was 
administered on either side of  the knee to further help 
reset NMDA (N-methyl-d-aspartate nerve receptors) and 
drop the chronic pain response. Simple physical therapy 
techniques were administered to aid the rehabilitation 
efforts. At the end of  10 weeks, Russel was back to normal 
and adopted by a new owner who lived in a fifth floor 
walk up, and Russel continues to do well.

Russel, a 2½ year-old male brussels griffin.
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M et  h o ds

Injections of  dextrose, lidocaine, vitamin B12, and (Heel’s) 
Traumeel in equal parts. Hip treatments of  approximately 
3cc were injected at the dorsal and lateral aspect of  the hip 
at four injection sites in and around the articular capsule 
surrounding the femoral head, of  both hips. 

His knee treatments of  3cc were injected in and around 
both knees. Injection sites for the knee: lateral tibial 
collateral ligament, under the infrapatella bursa, into the 
tendon of  the long digital extensor and deeply into the 
joint space under the patella ligament. Treatments took 
place approximately two weeks apart.

A handheld TENS machine was used at low settings on 
either side of  the surgery knee. With rubber pads and 
ultrasound gel, handheld for five minutes a day for 30 
days.

C o nc  l us  i o n

Small breed dogs, less than 20 lb, that do not respond well 
to traditional ACL surgery, may need and respond well to 
Prolotherapy for the injured knee. Prolotherapy can also 

work well in the hips to help them to walk again and have 
a normal gait. Prolotherapy is helpful in facilitating and 
accelerating rehabilitation in knee surgery by addressing 
corresponding hip problems in small breed dogs.

F l o p s  -  1 0  y e a r - o l d  m a l e  neute     r  S h e p h e r d  m i x 

The diagnosis was polyarthritis of  the hips and knees. On 
visual and physical exam, Flops was a healthy and strong 
dog, weighing about 70 lbs. Flops had been adopted 
from the Humane society as a six month old puppy, but 
was returned at 10 years old because the owner lost his 
home. On a lameness examination, Flops could not sit 
down —there was pain on palpations over both hips and 
nearly frozen painful knees. His gait was short and stilted, 
and stiff. We started him on EFAs and injectable (weekly) 
Adequan.

The first two sessions of  Prolotherapy were to his hips but 
did not improve his stiffness or his gait. So we proceeded to 
take full X-rays of  hips and knees. Sedation was necessary 
for the X-rays. (See Figures 4 & 5.) While under anesthesia, 
I administered another session of  Prolotherapy. The X-
rays showed Flops had hip dysplasia with bone spurs inside 
of  his knees. This was his third Prolotherapy session, and 
this time both hips and knees were treated. The fourth 
session consisted of  ACell1 injections in both knees and 
the worst hip. Although the dog is still a bit stiff, the ACell1 
treatment was the one treatment that helped with the pain 
in his knees. That session was October 3rd, 2010 and as 
of  December 15th, there is an overall improvement and 
abatement of  clinical signs. He is practicing sit stands 
daily and is actually able to partially bend his knees. We 
will monitor this case for any signs of  back sliding.

Figure 3. Russel X-ray read by Van William Knox, VMD, Board 
Certified Radiologist. VD lumbar spine and pelvic digital 
radiograph, dated 6/29/10. DJD (degenerative joint disease) 
on the cranial margins of the acetabulae  (hip joint) along with 
apparent subluxation of the right coxofemoral joint. Medially 
luxated right patella with lateral bowing of the distal right 
femur.

Flops, a 10 year-old male neuter shepherd mix.
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His knee treatments of  5cc were injected in and around 
both knees. Injection sites for the knee: lateral tibial 
collateral ligament, under the infrapatella bursa, into the 
tendon of  the long digital extensor and deeply into the 
joint space under the patella ligament. Treatments took 
place approximately three weeks apart.

C o nc  l us  i o ns

Prolotherapy is helpful, although not curative, with bone 
spurs of  the knees. It can assist with overall pain levels, 
and in this case, be supportive of  hips and overall arthritis 
of  both the hips and the knees. Combined with ACell1, 
this non-surgical solution is a great alternative to long-
term functionality of  large breed dogs with age-related 
multiple joint involvement malfunction.

ACell’s MatriStem™ is a natural three-dimensional extracellular 
matrix (ECM) which provides an optimal environment for the 
body to regenerate site specific tissue. The bodies own progenitor 
stem cells migrate and attach to the MatriStem™ ECM which 
provides everything cells need to grow and regenerate, including 
different types of  collagens and growth factors. ACell’s 
MatriStem™ products also contain naturally occurring anti-
bacterial, anti-inflammatory and analgesic properties which 
facilitate healing. 

S p ec  i a l  t h a nks    t o  V a n  W i l l i a m  K n o x ,  V M D , 
B o a r d  C e r t i f i ed   R a d i o l o g i st

Dr. Knox has commented on these and many other of  the 
X-rays previously submitted to the Journal of  Prolotherapy. 

Dr. Knox graduated from Princeton University with an 
AB in Biology in 1989. He received a VMD from the 
University of  Pennsylvania in 1994 and completed a 
one year internship (small animal medicine and surgery) 
at The Animal Medical Center (NY, NY) in 1995, 
worked in small animal private practice in Maryland 
and Pennsylvania from 1995–2000, completed a three 
year residency in radiology from the University of  
Pennsylvania School of  Veterinary Medicine in 2003, 
and completed a one year staff  veterinarian position at 
the University of  Pennsylvania in 2004. He currently 
practices at Susquehanna and Smoketown Veterinary 
practices in Lititz, Pennsylvania. Dr. Knox is married with 
two children, three cats, and one dog. Dr. Knox may be 
reached at Tel: 717-393-8181 or 717-656-6050. Email: 
vwk4@comcast.net. n

1.

Figures 4 & 5. Flops X-rays read by Van William Knox, VMD, 
Board Certified Radiologist. Lateral digital radiograph of 
the left stifle, dated 10/3/10. DJD (degenerative joint disease) 
on the proximal and distal patellar surfaces, trochlear ridges, 
gastronemius sesamoids, and tibial plateau. Increased joint fluid 
+/- soft tissue thickening in the cranial compartment of the 
stifle joint resulting in a loss of the cranial fat pad. VD pelvis-to-
stifles digital radiograph dated 10/3/10. Bilateral subluxated 
coxofemoral joints with bilateral femoral neck thickening, 
left worse than right. Bilateral and marked stifle DJD. Lateral 
spondylosis deformans from L5 - L7.

M et  h o ds

Technically, we did four Prolotherapy treatments in all. 
There were three series of  injections of  dextrose, lidocaine, 
vitamin B12, and (Heel’s) Traumeel in equal parts. The 
fourth was a combination treatment of  the above but the 
right hip and both knees were also injected with ACell1 
(5cc). Normal needle size was 1.5-inch by 22 gauge for hip 
injections and 1-inch by 25 gauge in and around the knee.

Hip treatments of  approximately 7cc were injected at the 
dorsal and lateral aspect of  the hip at 4 injection sites in 
and around the articular capsule, surrounding the femoral 
head of  both hips. 
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Prolotherapy of the  
Arcuate Ligament  

of the Knee

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

Ross A. Hauser, MD

W hile most physicians and lay people know terms 
such as the anterior cruciate and posterior 
cruciate signify ligaments of  the knee, most 

are not as familiar with the term arcuate ligament. The 
arcuate ligament is a Y-shaped condensation of  collagen 
fibers that courses from the fibular head, over the popliteus 
to insert on the posterior capsule. (See Figure 1.) Its medial 
limb joins the fibers of  the oblique ligament and is firmly 
attached to the musculotendinous junction of  the popliteus 
muscle. It lies just behind the lateral collateral ligament 
and along with it, provides posterolateral stability to the 
knee. 

Any injury or trauma to the lateral side of  the knee is 
likely to injure the posterolateral knee structures. This 
can occur with a direct blow to a flexed knee while the 
tibia is externally rotated or a blow to an extended knee 
with the tibia internally rotated. Rarely is the arcuate 
ligament injured just by itself. When cruciate ligaments 
are also injured, typically these are addressed first. In 
fact, clinically unrecognized posterolateral injury has 
been suggested as a cause of  post-surgical cruciate 
ligament failure or chronic instability of  the knee. Besides 
physical examination, sometimes MRI is necessary to 
delineate the extent of  the injury.1 It is important for the 
Prolotherapy doctor to know about the arcuate ligament 
because posterolateral rotator instability of  the knee is 
easily missed, misdiagnosed, and mistreated. 

C a se   stud    y

JH injured her right knee by stepping over a threshold, 
where she felt her knee go out with pain in the posterior 
knee. She went to several doctors and was prescribed 
anti-inflammatories and told to ice the area, which did 
not offer pain relief. X-rays of  her knee were normal. Her 
prior diagnoses included exacerbation of  osteoarthritis, 
tendonitis of  the knee and “strain.” Even six weeks of  
physical therapy did not help and JH noted that it may 
have made her feel worse. An orthopedic surgeon ordered 
an MRI of  her knee which came back as normal. He 
administered a cortisone shot which helped JH for a few 
weeks, but then the pain came back. 

Six month after her original injury and after these 
unsuccessful therapies, JH came to Caring Medical (the 
author’s clinic). She stated that prior to coming to Caring 
Medical, nobody even examined the back side of  her 
knee. She maintained her primary problem was on the 
posterior and lateral side of  the knee. Besides exhibiting 
severe tenderness to palpation on the posterior fibular 
head, she also exhibited a positive posterolateral drawer 
test. No external rotation recurvatum was present. JH 
was treated with Prolotherapy to her arcuate ligament 
complex. She received a total of  three monthly treatments 
to resolve her pain. Before Prolotherapy, her activity was 
limited to just walking, whereas now she has no limits, as 
evidenced by a recent pain-free hike up and down several 
miles of  hilly terrain.Figure 1. Anatomy of the posterior right knee. The arcuate 

ligament is one of many structures providing posterolateral 
stability of the knee.
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In palpating the structures of  the posterolateral knee it 
is important first to mark the location of  the posterior 
fibular head, as this will be the most likely location of  the 
peroneal nerve. First injections are given on the tender 
area of  the arcuate ligament on the lateral condyle of  the 
femur. (See Figure 3.) At Caring Medical, I typically start 
with a 15% dextrose solution with some anesthetic and 
use a total of  10cc (one syringe) in 4-6 injections in this 
area. Next, the area around the posterior fibular head is 
injected with 3-5cc of  the same solution with a 25-gauge 
needle. (See Figure 4.) If  paresthesias are encountered, they 
are noted in the chart, with as much description of  the 
location as possible, so in the future, the exact location 
of  the person’s peroneal nerve will be noted. Generally, 

P r o l o t h e r a p y  o f  t h e  a r cu  a te   l i g a ment    

Prolotherapy to the arcuate ligament would involve no 
more than injecting the proximal and distal attachments 
of  the ligament were it not for the close proximity of  the 
common peroneal nerve. The common peroneal nerve is 
located on the lateral side of  the popliteal fossa where it 
descends obliquely to become quite superficial along the 
posterolateral fibula. It then takes a sharp turn around 
the fibular neck and divides into the superficial and deep 
peroneal nerves. (See Figure 2.) So extra caution must be 
used with any Prolotherapy treatment along the lateral 
or posterior part of  the knee. Thus, Prolotherapy to the 
arcuate ligament is done very slowly with great care, in 
addition to letting the patient know of  the risk of  peroneal 
nerve injury during the procedure. If  the injection is done 
very slowly and the nerve is just “tickled” then injury risk 
is minimized. 

patients are seen every four to five weeks and need a total 
of  two to four visits to resolve their pain and symptoms.

S umm   a r y

Posterolateral stabilization with Prolotherapy is a good 
treatment option for patients with arcuate ligament 
complex injuries. This condition is commonly missed 
and often occurs with more well known conditions such 
as anterior cruciate ligament injuries. Prolotherapy to 
the arcuate ligament and other posterolateral structures 
must be done slowly and carefully to avoid the common 
peroneal nerve. Typically, patients need two to four visits 
to resolve the problem. n

Refe    r ence  

Recondo JA, et al. Lateral stabilizing structures of  the knee: 
functional anatomy and injuries assessed with mr imaging. 
RadioGraphics. 2000;10:S91-S102.

1.

Figure 2. Common peroneal nerve anatomy over an X-ray 
of the knee. The common peroneal nerve lies very superficial 
posterior to the fibular head.

Figure 3. Prolotherapy to the lateral femoral condyle. The 
superior fibers of the arcuate popliteal and oblique popliteal 
ligaments attach here. The posterior fibular head is noted 
because of the location of the common peroneal nerve.

Figure 4. Prolotherapy to the posterior fibular head. These 
injections are to the attachments on the posterior fibular head 
of the arcuate ligament complex. These injections must be done 
slowly because of the proximity of the common peroneal nerve.
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Gary B. Clark, MD, MPA

Building a Rationale for Evidence-Based
Prolotherapy in an Orthopedic Medicine Practice
Part III: A Case Series Report of Chronic Back Pain Associated with Sacroiliac 
Joint Dysfunction Treated by Prolotherapy - A Six Year Prospective Analysis

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

As we delve into what we 
initially perceive as the truth,

It usually becomes 
“curiouser and curiouser.”

P art I of  this series discussed the evolution of  
medical scientific thinking. It visited the historical 
progression of  Empirical, Deductive, Inductive, and 

Abductive reasoning (a suitable acronym being “IDEA”), 
using a low back pain patient modeled through the ages.1 
Part II discussed the Scientific Method—the classical 
means to finding “the truth”—using IDEA. It visited 
application of  the Scientific Method for evaluating the 
practice of  Prolotherapy in an Orthopedic Medical Clinic 
setting. The example hypothesis addressed patients with 
the same low back pain associated with sacroiliac joint 
sprain injury.2

 
This, Part III, describes one Orthopedic Medical Clinic’s 
application of  logical reasoning (IDEA) and the Scientific 
Method to the daily diagnosis and treatment of  chronic 
back pain associated with sacroiliac joint sprain injury. 
The five phases of  the Scientific Method (i.e., Question, 
Hypothesis, Testing, Conclusion, and Reappraisal) easily 
meld with the five headings of  a traditional scientific case 
study report (i.e., Introduction, Materials and Methods, 
Results, Discussion, and Conclusion).

	
Study Introduction
F i r st   P h a se   o f  S c i ent   i f i c  M et  h o d :  
F o r mu  l a te   a  Q uest    i o n

Step 1.1. Describe an observation regarding a specific subject of  
interest. Seven years ago, the author empirically-abductively 
noted a seemingly distinct cohort of  chronic back pain 
patients. These individuals predominantly presented 

with symptoms and signs diagnostic of  sacroiliac joint 
dysfunction (SIJD) secondary to sacroiliac ligament sprain 
injury. 

There already were the empirical-deductive-abductive 
teachings by George Hackett3 and his colleagues, the 
Hackett-Hemwall Foundation, and the American 
Association of  Orthopedic Medicine (AAOM). There 
also was a large amount of  documented basic research on 
wound healing, which supported the hypothesized theory 
behind Prolotherapy. Additionally, there had been a few 
case study and controlled trial reports with mixed results 
and questionable methodology, which seemed to support 
the practice—but not irrefutably.4 

Over that initial year, the author empirically-deductively-
abductively treated the aforementioned chronic back pain 
patients with Prolotherapy of  the sacroiliac and iliolumbar 
ligaments when diagnostically appropriate—based on 
those largely anecdotal teachings and compelling case 
study and trial reports. A large share of  those patients 
seemed to respond favorably to Prolotherapy of  the 
sacroiliac joint ligaments with resolution of  their back pain 
symptoms. However, that positive observation was largely 
experiential and potentially very biased. There was need 
for more substantial evidence of  patient safety, therapeutic 
effectiveness, and cost-savings in this clinic. 
 
Step 1.2. Formulate a fundamental question as to the causation 
of  the clinical phenomenon observed. The above-described 
observations and practice, as well as premises deduced 
from the supporting literature and orthopedic medical 
community wisdom, suggested the following question:

If  chronic back pain appears to be commonly associated with sacroiliac 
joint ligament sprain injury, could Prolotherapy of  those joint ligament 
sprains be significantly procedurally safe, therapeutically effective, and 
managerially efficient in correcting such sprain injury and resolving 
patient pain and dysfunction in this clinic? 
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Study Materials 	
and Methods 
S ec  o nd   P h a se   o f  S c i ent   i f i c  M et  h o d :  F o r mu  l a te  
a  H y p o t h es  i s  a s  a n  Answe     r  t o  t h e  Q uest    i o n

Step 2.1. Gather all existing information relevant to the subject 
issue of  inquiry. He prospectively designed standardized 
initial intake and ongoing visit recording forms to be used 
in the following six years. To formulate an empirical-
deductive-abductive hypothesis, the author reviewed the 
current literature. He reviewed all relevant patient records 
at hand, looking for general patterns and trends. 

He prospectively designed standardized intake and ongoing 
visit recording forms to be used in the following six years. 
Also, he designed a computerized database to facilitate a 
quickly accessible, chronological, snapshot follow-up of  
major independent, dependent, and extraneous variable 
parameters. All record keeping followed HIPPA rules, 
maintaining patient anonymity and obtaining patient data 
use consent. 

Step 2.2. Identify all basic assumptions. Important to this 
initial, largely deductive reasoning process, one needs 
to single out certain basic, important assumptions and 
preconditions that are premised on already proven truths 
and established principles as previously outlined in Part 
II of  this series.2 Generally, these assumptions included 
managerial and fiscal preconditions, clinical preconditions, 
and experimental or procedural preconditions.

One of  the most important preconditions was that one must 
gather enough relevant information from a statistically 
large enough number of  individual patient cases on which 
to deduce, at the most basic level of  scientific reasoning, 
a proper substantiation (or non-substantiation) of  the 
hypothesis. Inductive inferential interpretation through 
quasi-experimental data analysis might, also, be possible—
again, if  given enough patient numbers and dependent 
variables to measure therapeutic effect.

Step 2.3. Formulate a theoretical hypothesis explaining causation 
of  the observed phenomenon. The author formulated the 
following hypothesis for testing:

Prolotherapy is a procedurally safe, therapeutically effective, and 
managerially efficient therapy for the treatment of  sacroiliac joint 

sprain injury as a healing intervention for the associated chronic back 
pain in this clinic. 
 
This hypothesis was to be tested prospectively through the 
course of  the next six years of  Prolotherapy practice in an 
Orthopedic Medical clinic setting.

T h i r d  P h a se   o f  S c i ent   i f i c  M et  h o d :  
E x p e r i ment    a l l y  T est    t h e  H y p o t h es  i s

Step 3.1. Identify all of  the variables impacting on the testing 
process—largely a deductive process. 

Independent variables (i.e., what we change therapeutically in order 
to attempt to create a curative effect) consisted of  whatever 
procedures that would be used for treatment. The 
treatments under scrutiny included Osteopathic Manual 
Therapy (OMT), local anesthesia, and Prolotherapy. 

OMT: Examining for sacral, pelvic, and lumbar-thoracic 
alignment and applying appropriate OMT musculoskeletal 
manipulation were essential for managing all patients 
through their course of  Prolotherapy to minimize their 
back pain and, also, monitor their reaching the therapeutic 
endpoint. Examination and manipulation were performed 
according to a standardized protocol.

Local Anesthesia: Injection of  0.5% procaine, a local 
anesthetic, was indispensable for its local anesthetic effect 
to minimize Prolotherapy injection discomfort, as well as 
being the diluent for the active proliferant substance. 

Prolotherapy Anatomic Targets: The specific anatomical target 
sites that were injected varied. Some patients were treated 
at just the distal iliolumbar and SIJ ligament attachments, 
bilaterally, (i.e., omitting injection of  the proximal 
iliolumbar ligaments). Other patients were treated at both 
the proximal and distal iliolumbar and sacroiliac ligament 
attachments, bilaterally. 

Prolotherapy Proliferants: The various proliferant agents used 
included 12% Glucose, 1.25% Phenol/12% Glucose/12% 
Glycerin (P2G), as well as 12% Glucose/12% Glycerin, 
0.1% Sodium Morrhuate, 2% Testosterone, and 2% 
Pumice—these being the concentrations after dilution. All 
constituents were diluted with 1.0% Procaine resulting in 
a 0.5% Procaine concentration. 

12% Glucose and P2G were utilized as the two basic 
proliferants. The two terms, 12% Glucose “Plus” 
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and P2G “Plus,” used in this report, refer to various 
modifications of  the two basic proliferants made by adding 
various combinations of  Glucose/Glycerin, Morrhuate, 
Testosterone, and/or Pumice. 

Dependent variables (i.e., what we observe as possibly being affected 
curatively by the therapeutic change) included measurable 
subjective and objective clinical and managerial parameters 
that reflected safety, effectiveness, and cost of  the treatments 
employed. The patients assessed, diagrammed, and 
gauged their subjective levels of  pain—and reported any 
adverse events. The physician assessed and documented 
objective, measurable physical examination findings—and 
documented and followed all adverse events. Patient costs 
were documented in QuickBooks®. 

Controlled variables (i.e., what we maintain as constant or unchanged 
so as to negate influencing the effect of  an independent variable 
on a dependent variable) included a standardized physical 
examination and its recording by the physician. Likewise, 
all treatments were standardized—yet, had to meet the 
patients’ individual complaints and physical findings. 

Patient precautions were carefully taught (e.g., to avoid the 
use of  anti-inflammatory medications). These instructions 
were provided to the patient through a very complete, 
standardized informed consent form—a copy of  which 
was given to each patient.

Extraneous variables (i.e., an inherent characteristic of  the population 
being studied that might further clarify the independent-dependent 
variable relationship) included patient gender, age, and right-
left hand preference. Also, monitored were assessments of  
static posture (e.g., shoulder dropping or unleveling, foot 
arch flattening, and foot-ankle pronation or supination); 
dynamic posture during gait (e.g., short-leg quick-step 
and foot-ankle internal rotation-supination); foot-ankle 
and first toe dorsiflexion strength; Gluteus medius leg 
abduction strength; leg length comparison; sacroiliac 
joint mobility; ileal alignment; lumbar, thoracic, and 
cervical vertebral alignment; and thoraco-costovertebral 
alignment. Measurements of  these ancillary parameters 
were the product of  every musculoskeletal examination 
and they reflected various forms of  associated physical 
injury and dysfunction. 

Step 3.2. Design an experimental test or clinical protocol that 
will prove—or disprove—the hypothesis—largely an empirical-
deductive-abductive process. 

Patient Selection Criteria: Patients were selected for this case 
series study if  they presented with chronic back pain at 
any vertebral level and were diagnosed having unstable 
sacroiliac joint dysfunction. The diagnostic criteria for 
such symptomatic sacral sprain injury and unstable 
misalignment were as follows: 

Patient assessment of  back pain at any vertebral level 
in terms of  location, severity, and referral or radiation, 
which the patient documented by diagramming and 
applying a 10-point Visual Analog Scale (0 = no pain; 
10 = most severe pain imaginable)

Physician assessment of  sacral alignment at the sacral 
inferior angles.

SIJD Diagnostic Criteria for Prolotherapy Candidacy: The 
physical criteria for the diagnosis of  sacroiliac joint sprain 
injury and unstable sacral dysfunction were assessed with 
the patient lying on the examination table. Assessment 
was made of  sacral alignment in concert with a complete 
musculoskeletal examination from plantar arch to nuchal 
line. If  either left or right sacral inferior angle was displaced 
inferiorly, the criterion for SJID was met.5, 6 Assessment 
of  several ancillary parameters served to clarify the 
diagnosis of  SIJD and sacroiliac joint stability, including 
testing Gluteus medius abduction strength and assessing 
lumbar vertebral alignment. The diagnosis was tested by 
performing OMT to the sacrum, pelvis, and lumbar spine, 
as appropriate, until the sacrum was normally aligned. 

Then, the patient came off  the examination table and 
walked 60 feet to test the patient’s sacroiliac joint stability 
while weight bearing. Upon reassessment on the table, 
if  the sacral inferior angle had returned to its earlier 
observed inferior displacement, the sacroiliac joint was 
deemed unstable upon weight bearing and the patient was 
confirmed a candidate for Prolotherapy. 

If  the patient remained aligned at the sacral inferior angles, 
then the sacroiliac joint was deemed stable and the patient 
was not a candidate for Prolotherapy at that time but was 
a candidate for watchful follow-up for any eventual sacral 
misalignment recurrence. The stable patient was followed 
with other appropriate musculoskeletal therapy such as 
OMT, Rolfing, and Pilates, for residual musculoskeletal 
misalignment and imbalance problems—along with 
normal activity. (See Figure 1.)

•

•
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Treatment Criteria: Prolotherapy treatment consisted of  a 
standardized routine of  anatomical landmark palpation, 
identification, and marking; swabbing the injection 
sites with alcohol and 1% iodine for antisepsis; skin 
anesthetization with 1% procaine; and performing 
the Prolotherapy injections. Over the subject six years, 
Prolotherapy involved a varied selection of  anatomical 
targets and proliferant solutions, depending on the assessed 
degree of  iliolumbar and sacroiliac ligament sprain injury, 
as described under independent variables. 

Iliolumbar and sacroiliac ligaments were systematically 
treated by Prolotherapy bilaterally, requiring three to five 
injections on each side. 2-4 cc of  proliferant were delivered 
to each injection site using a multiple peppering technique 
to spread out the proliferant along the targeted ligament 
attachment. The specific proliferant volumes and sites 
included 2 cc at each transverse process of  the fourth and 
fifth lumbar vertebrae for the proximal iliolumbar ligament 
(if  included), 4 cc at each anterior-superior iliac crest for 
the distal iliolumbar ligament, and 4 cc at the interosseous 
and superficial components of  the superior aspect of  each 
sacroiliac ligament. A fifth, 2 cc, injection was delivered to 
the attachment of  the long posterior sacroiliac ligament at 
each posterior superior iliac spine (PSIS), if  it was found 
to be tender. (See Figure 2.)
 
Treatment was considered at an endpoint when the patient 
returned to demonstrate a normally aligned sacrum 
on the examination table after the usual 3-4 week post-
therapeutic healing period. The patient contributed an 
endpoint subjective pain assessment report at that time. 

Institutionalizing the Protocol: The uncontrolled, non-
randomized clinical trial design was incorporated into 
all of  the formal clinical paperwork and procedures. All 
procedural and clinical result descriptions were documented 
in all appropriate patient chart records. Importantly, all 
parameters were, likewise, documented and tracked using 
a computer-driven database, as previously described.2 
Each patient received a thorough explanation, aided by 
skeleton demonstration and hand drawn illustrations of  
the problem at hand. 

Step 3.3. Perform clinical treatment appropriate to each patient’s 
case to prove or disprove the hypothesis. This is, perhaps, the 
hardest step of  all the Scientific Method phases. It 
requires assiduous concentration on completeness of  
all the standard diagnostic and therapeutic procedures, 
maintaining consistent detail in all documentation, and 
pursuing thoughtful follow-up. 

Study Results
F o u r t h  P h a se   o f  S c i ent   i f i c  M et  h o d :  F o r mu  l a te  
a  C o nc  l us  i o n  a s  t o  w h et  h e r  t h e  H y p o t h es  i s  
Answe     r s  t h e  Q uest    i o n 

Step 4.1. Collect, collate, and analyze the resultant data.

Figure 1. Sacral Misalignment. The left sacral inferior angle is 
displaced inferiorly as palpated with examiner’s two thumbs.

INFERIORLY DISPLACED
LEFT INFERIOR SACRAL ANGLE

GBC

RL

Figure 2. Treatment Injection Sites. Injection sites included 
the tips of the transverse processes of L4 and L5 (proximal 
iliolumbar ligament), the superior-anterior surface of the medial 
iliac crest (distal iliolumbar ligament), the deep interosseous 
and superficial components of the superior posterior sacroiliac 
ligament, and the long posterior sacroiliac ligament at the 
inferior aspect of the PSIS, all bilaterally. 
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General Demographics: Over the course of  six years, 77 
patients with chronic back pain tested positively for SIJD. 
Of  those, 54 (70%) tested positively for SIJD with sacroiliac 
instability, meeting the criteria for Prolotherapy candidacy. 
The other 23 (30%) remained stable after walking 60 feet. 
Not requiring immediate Prolotherapy, the latter group 
received musculoskeletal follow-up—there were no known 
recurrences amongst the stable group.

Of  the 54 chronic back pain patients with unstable SIJD, 
34 were female (63%) and 20 were male (37%). The female 
age range was 14 to 68 with an average age of  42.9 years 
and median age of  44.5. The male age range was 26 to 
64 with an average age of  48.2 years. All 54 patients were 
right-handed. Fifty-two were Caucasian, 1 was African 
American, and 1 was American Indian. 

SIJD Diagnoses: Of  the 54 unstable SIJD patients of  both 
genders, 44 (81%) demonstrated a left sacral inferior 
angle displaced inferiorly, which was diagnostic for a left 
sacroiliac joint dysfunction. 10 (19%) demonstrated a 
right sacral inferior angle displaced inferiorly, which was 
diagnostic for a right sacroiliac joint dysfunction. Of  the 
34 female unstable SIJD patients, 28 (82%) demonstrated 
a left sacroiliac joint dysfunction. 6 (18%) demonstrated a 
right sacroiliac joint dysfunction. Of  the 20 male unstable 
SIJD patients, 16 (80%) demonstrated a left sacroiliac 
joint dysfunction, while four (20%) demonstrated a right 
sacroiliac joint dysfunction.

Patients with Left SIJD (LSIJD) and Right SIJD (RSIJD) 
seemed to present repeated physical patterns. For example, 
a common pattern of  dependent and extraneous variable 
parameters for a Left SIJD was an inferiorly displaced left 
sacral inferior angle rotated anteriorly—accompanied by 
a left-sided quick-step gait; dropped right shoulder; left 
ileal flexion; restricted left sacroiliac joint mobility; lumbo-
vertebral right rotation and left side-bending; thoraco-
vertebral right rotation at T12; thoraco-costovertebral left 
rotation at T6; functionally short left leg; inhibited left leg 
abduction; supinated left foot; and pronated right foot. 

Presenting Pain Patterns and Severity Levels: For the 54 patients, 
overall, the general pain pattern mirrored that of  the two 
subgroups, 35% complaining of  central low back pain and 
24% complaining of  left low back pain. The combined 
range of  pain was 3 to 9 (out of  10) and the average 
presenting pain level was 6.1.

For the 34 female patients, overall, the general pain pattern 
was central (32%) and to the left of  center (26%). Their 
initial presenting pain range was 3 to 9 and the average 
pain level was 6.8. Among the 28 females diagnostic of  
LSIJD, there was, also, an overall concentration of  pain to 
the left of  center (32%) and central (39%). Their presenting 
pain range was 3 to 9 and average pain level was 5.6. The 
6 females with RSIJD reported a general concentration of  
pain central (83%). Their presenting pain range was 5 to 
9 and average pain level was 8.2.

For the 20 male patients, overall, the general pain pattern 
was central (50%) and to the left of  center (25%). Their 
presenting pain range was 2 to 9 and the average pain 
level was 4.8. Of  the 16 males with LSIJD, there was, 
also, a general concentration of  pain (50%) central and 
to left of  center (25%). Their presenting pain range was 2 
to 9 with an average pain level of  6.8. The 4 males with 
RSIJD reported a predominance of  pain central (50%). 
Their presenting pain range was 3 to 8 with an average 
pain level of  5.5.

Prolotherapy Effectiveness: For the 54 patients, overall, the 
combined average Prolotherapy requirement was 2.9 
treatment sessions. The 44 with LSIJD required 3.1 
sessions and the 10 with RSIJD required 2.0 sessions. 

For the 34 females, the combined average Prolotherapy 
requirement was 3.9 sessions. The 28 with LSIJD required 
3.3 sessions and the 6 with RSIJD required 1.8 sessions. 
For the 20 males, the combined average requirement was 
2.8 sessions. The 16 with LSIJD required 2.9 sessions and 
the 4 with RSIJD required 2.3 sessions. 

Pre- to Post-therapeutic Severity Levels: For the 54 patients, 
overall, the average change of  reported pain, pre- to post-
treatment, was a decrease from 6.2 to 1.9 with a percentage 
decrease of  69%.

The total group of  34 female patients reported an average 
decrease of  pain from 6.1 to 2.0 with a percentage decrease 
of  67%. The LSIJD group of  28 patients reported a pain 
decrease by 62%. The 6 females in the RSIJD group 
reported an 82% decrease. 14 (41%) female patients 
reported complete pain relief  (i.e., zero residual pain). 

The total group of  20 male patients reported an average 
decrease of  pain from 6.5 to 1.6 with a percentage decrease 
of  75%. The LSIJD group of  16 patients reported a 
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pain decrease by 76%. The 4 males in the RSIJD group 
reported a 67% decrease. Eleven (55%) male patients 
reported complete pain relief  (i.e., zero residual pain). 

Anatomical Target Effectiveness: The “Distal Group” 
represented the Distal Iliolumbar Ligament and 
Sacroiliac Ligament, bilaterally. The female and male 
Distal Group patients required an average of  3.8 and 2.2 
sessions, respectively, to reach the anatomical endpoint. 
Their combined average treatment requirement was 3.3 
sessions.

The “Full Group” represented the Proximal and Distal 
Iliolumbar Ligament and Sacroiliac Ligament, bilaterally. 
The female and male Full Group patients required 
an average of  1.9 and 2.6 sessions, respectively. Their 
combined average requirement was 2.2 sessions. The 
difference between the Distal Group and Full Group 
represented a 33% reduction of  required treatment 
sessions for the Full Group. 

Proliferant Effectiveness: 12% Glucose, 12% Glucose “Plus”, 
and P2G resulted in reaching the physical endpoint for 
20 patients requiring an average of  1.9, 1.5, and 1.7 
treatment sessions, respectively—the overall average 
for all three options was 1.8 sessions. P2G “Plus” 
combinations required an overall average of  4.0 sessions. 
Any of  the additive combinations to P2G (i.e., any P2G 
“Plus” combination) caused treatment requirements of  
an average of  3 or more sessions. That represented an 
overall 222% additional treatment requirement for the 
P2G “Plus+” group. 

Adverse Events: Review of  the 54 records revealed that 2 
patients experienced transient numbness, each involving 
small areas (4 to 9 cm in greatest dimension) over one or 
the other buttock lateral to a posterior superior iliac spine 
(PSIS). Both events occurred subsequent to Prolotherapy 
being injected at the inferior-most PSIS, “Hackett’s Point 
D” landmark. Both patients experienced full recovery 
without any residual numbness after 2 to 3 months. There 
were no infections. There were no permanent adverse 
neurological or vascular events.

Therapy Cost: For 54 patients, the accumulative patient 
cost for each series of  Prolotherapy included $250 for the 
introductory diagnostic visit (which included diagnostic and 
therapeutic OMT) and $450 for each Prolotherapy session, 
which also included OMT assessment and realignment. 

For the average patient, overall, that amounted to $250 + 
$1305, totaling $1555, for the resolution of  a chronically 
painful, therapeutically recalcitrant major musculoskeletal 
misalignment. 

Study Discussion
Step 4.2. Interpret the resultant data—largely a deductive-
inductive-abductive process.

This prospective, unrandomized, uncontrolled case series 
study report of  54 chronic back pain patients reveals some 
evidence that helps to characterize Prolotherapy as a safe, 
effective, and efficient approach for treating chronic back 
pain secondary to sacroiliac joint (SIJ) ligament sprain 
injury with SIJ dysfunction. It also raises some questions. 

Demographically: The overall numbers were statistically 
relevantly small. Also, the percentages reflected a self  
selected statistical “universe”—not a randomized sampling. 
Accepting that, amongst the 54 total patients, there was a 
preponderance of  female patients; the overall rate for all 
females (63%) was nearly double that for all males (37%). 
Additionally, females presented at a younger age. Why? 
Is this a genomic effect (e.g., general ligament laxity) or 
a hormonal effect (e.g., relaxin)? Also, there were no left-
handed patients.Why? Is SIJD a right-handed disease in 
a right-handed world? Are left-handed individuals spared 
the kinetic strain and sprain at their SIJ in a right-handed 
world? Also, there were no Hispanic patients and only 1 
African American and 1 American Indian. Why? Is there 
a socio-economic or a biomechanical reason? 

Diagnostically: The prevalence rates for unstable Left SIJD 
(an average of  81%) compared to Right SIJD (an average 
of  19%) suggested a statistical homogeneity between the 
genders in spite of  hormonal differences. However, these 
figures also suggested that there was a preponderance of  
Left SIJD in the population studied compared to Right 
SIJD at about a 4 to 1 ratio. Why? Is this a reflection of  
SIJD patients being predominantly right-handed and 
that the left SIJ and its ligaments are continuously at the 
terminus of  the musculoskeletal kinetic chain.7 As these 
individuals constantly torque from the left low back into 
a right-handed world, do they preferentially stress, strain, 
and sprain the left SIJ ligaments—sparing the right SIJ, 
which are in the middle of  the kinetic chain and protected 
to some extent? 
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This report suggests that SIJD is, at least, one significant 
cause of  chronic back pain. It suggests that the physical 
diagnosis for SIJD can be used for determining therapeutic 
endpoint. It suggests that a reliable diagnosis of  SIJD can 
be simplified by measuring only one parameter, i.e., sacral 
inferior angle orientation. 

Therapeutically: This report suggests that OMT by itself—
without Prolotherapy—may resolve SIJD and its symptoms 
in, at least, some patients. The computer database created 
for these patients and chart review showed that OMT 
resolved the problem in 30% of  the patients assessed 
for Prolotherapy candidacy. The OMT resulted in those 
patients having a stable SIJ and mitigating their back pain 
and other secondary compensatory physical dysfunctions. 
This report does not address how many of  those patients 
may have gone on to have a SIJD recurrence seen by 
another practitioner—however none returned to this 
clinic with a recurring complaint although some returned 
for treatment of  other joint injuries.

This report data suggests a therapeutic effectiveness of  
Prolotherapy for treating SIJD with chronic back pain. It 
was 100% effective for the 54 patients reviewed—OMT, 
alone, did not suffice for these patients. The overall number 
of  treatments required was 2.9 sessions. There was a trend 
that suggested that Right SIJD consistently required fewer 
treatment sessions (an average of  2.0 sessions for RSIJD 
versus 3.3 for LSIJD), perhaps reflecting a less severe 
sprain injury of  the Right SIJ ligaments compared to the 
Left SIJ ligaments in these right-handed patients living in 
a right-handed world. 
 
Prolotherapy resulted in pain reduction among females, 
overall, from an average of  8.2 to 1.5 (82%). Males showed 
an average pain reduction from 5.5 to 1.8 (67%). 41% 
females and 55% males reported complete pain relief  (i.e., 
zero residual pain), respectively. 

Sacral, pelvic, and lumbar misalignment is a complex set 
of  interrelated anatomic and physiological relationships. 
Resolving just one pain-generating sprain injury and 
misalignment of  the SIJ does not necessarily resolve all 
the other residual misalignments, skeletal molding, and 
postural habits that still require further therapy to totally 
resolve the patient’s presenting back pain. There might 
even be some degenerative disc disease (DDD) and related 
neurogenic component. However, it is suggested that 
DDD is much less prevalent a cause of  back pain than 

is conventionally touted compared to sacral, pelvic, and 
lumbar ligament sprain injury—not one of  the 54 subject 
patients presented with neurological signs.

It might be said that a major weakness of  this report is 
that the treatments varied in terms of  the anatomic targets 
and proliferants used. On the other hand, as a pilot report, 
these variations provide some internal gauges against which 
the end results can be measured in a quasi-experimental 
fashion and generate various suggestions for more specific 
scientific study. Regarding anatomic target effectiveness, 
injecting both proximal and distal iliolumbar ligament SIJ 
ligament attachments, bilaterally in both genders, resulted 
in an average requirement of  2.2 sessions—as compared to 
an average requirement of  3.3 sessions when the proximal 
iliolumbar ligament was omitted. This report suggests that 
treating the proximal iliolumbar ligament is important in 
maximizing the effect of  this bilateral treatment. 

Regarding proliferant effectiveness, this report suggests that 
12% Glucose, 12% Glucose “Plus”, and P2G proliferants 
resulted in requiring substantially less treatment sessions 
than any combination of  P2G “Plus.” An overall average 
of  1.8 sessions was required for the first three proliferants, 
combined, compared to the overall average of  4.0 sessions 
required for all P2G “Plus” combinations. This report 
suggests a 222% decrease in effectiveness for P2G “Plus.” 
Why? What is there in P2G “Plus” that may possibly delay 
healing? Also, the study suggests that Glucose, alone, is as 
effective a proliferant as any of  the other choices. Why? 
Is there a reason for searching for any more effective a 
proliferant? 

Regarding Procaine effect, injection of  a local anesthetic 
might produce some additional Neural Therapy effect, 
especially in reducing accompanying lymphedema. This 
may effect the Prolotherapy effect, one way or the other. 

Adverse Events: Two (2) occurrences of  transient numbness 
were the only adverse events. These presumably occurred 
after needle injury of  a cluneal sensory nerve. With 54 
patients receiving a minimum of  8 injections requiring 
an average of  2.9 sessions, the number of  total injections 
amounted to over 1000 Prolotherapy needle wounds. That 
amounts to an averaged incidence rate of  0.002% per 
injection. There was no permanent adverse neurological or 
vascular event. This all occurred in a solo musculoskeletal 
clinic unassociated with any hospital or organized peer 
safety committee. 
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Cost: The average cost of  SIJD Prolotherapy in this clinic 
is $1555. The comparative cost for L5-S1 surgical fusion is 
$30,000 to $40,000, which often does not resolve pain and 
dysfunction since the diagnosis of  SIJD has been missed. 
Prolotherapy of  SIJD treats the main cause of  a many 
chronic low back pain complaints, some of  which are 
mistaken for L5-S1 degenerative disc disease. Prolotherapy 
of  chronic back pain associated with SIJD is comparatively 
very cost-effective. Can back surgery boast of  such a high 
cure rate and such minuscule adverse events?

Study Conclusion
Step 4.3. Draw a conclusion.

Conclusion: Prolotherapy is an extremely safe and very efficacious 
(both therapeutically effective and cost-effective) treatment for sacroiliac 
joint ligament sprain injury causing chronic back pain in this clinic. 
Furthermore, it raises questions that might be directed to the practice 
of  Prolotherapy in an Orthopedic clinical setting, in general.

F i ft  h  P h a se   o f  S c i ent   i f i c  M et  h o d :  
E x e r c i se   Pee   r  Re  v i ew   t o  Re  a p p r a i se   
t h e  Outc    o me   Resu    l ts   a nd   C o nc  l us  i o n

Step 5.1. Distribute the results to other clinicians and researchers. 
This published case report is an example. 

Step 5.2. Reobserve, replicate, retest and form a new, refined 
hypothesis. I invite all readers of  this study to scrutinize this 
report carefully and critically. I invite all researchers in the 
field to consider the questions that this report presents. 
This encouragement is especially aimed at the pursuit of  
randomized, controlled studies of  the overall effectiveness 
of  Prolotherapy for SIJD-associated chronic back pain, 
as well as more vigorously studying the comparative 
effectiveness of  various anatomic injection targets and 
proliferant constituents. 

This study endeavor has improved the author’s design and 
application of  the clinical database, helped to confirm 
and redirect his personal diagnostic and therapeutic 
approaches, and hugely expanded his appreciation for 
the complexity of  the human musculoskeletal system—
and what we have, yet, to understand, which becomes 
“curiouser and curiouser.”

Part IV, the final installment of  this series, will integrate 
SIJD Prolotherapy with Prolotherapy of  the entire weight-
bearing musculoskeletal system in an Orthopedic Medical 
setting—from “plantar arch to nuchal line.” n
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S K I L L  E N H A N C E M E N T

American Holistic Veterinary
Medical 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

British Institute of
Musculoskeletal Medicine
PO Box 1116
Bushey, WD23 9BY
Phone: 0208.421.9910
Fax: 0208.386.4183 
www.bimm.org.uk

o r g a n i z a t i o ns

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

GetProlo.com
Beulah Land Corporation
715 Lake St. Suite 600
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
www.academyofosteopathy.org

 

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

The American Osteopathic 
Association of Prolotherapy 
Integrative Pain Management 
(formerly College of Sclerotheraputic Pain Management)
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

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. 

M AY   1 3 – 1 4 ,  2 0 1 1  |  LO  S  A N G E L E S ,  C A

The Orthobiologic Institute - Platelet Rich Plasma (PRP) 
Therapy & Musculoskeletal Ultrasound Training Seminar. 
This seminar will be hands-on and provide you with the 
knowledge necessary to incorporate this cutting edge 
healing technique into your practice. Guest speakers 
feature worldwide experts in PRP from France, Singapore, 
Philippines, and across the United States. 

For more information: http://www.prpseminar.com.

J U N E  2 3 – 2 5 ,  2 0 1 1  |  D en  v e r ,  C O

The American Academy of Musculo-Skeletal Medicine invites 
you to attend the Prolotherapy Lecture Series (PLS). The 
PLS are the premier courses to teach the evaluation, 
diagnosis and treatment of musculoskeletal pain and 
disability. 

For more information: http://www.aamsm.com.

o ct  o be  r  1 2 – 1 5 ,  2 0 1 1  |  m a d i s o n ,  w i

The Hackett Hemwall Foundation Annual Prolotherapy 
Conference 2011. 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:  
http://www.hacketthemwall.org or mdoherty@wisc.edu.
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WITH PROLOTHERAPY 

Just as the original book Prolo Your Pain 

Away! a�ected the pain management 

�eld, Prolo Your Sports Injuries Away! has 

rattled the sports world. 

Learn the twenty myths of sports 
medicine including the myths of:

• anti-inflammatory medications

• why cortisone shots actually
   weaken tissue

• how ice, rest, & immobilization
   may actually hurt the athlete

• why the common practice of 
   taping and bracing does not 
   stabilize injured areas

• & why the arthroscope is one
   of athletes’ worst nightmares!
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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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