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A B ST R A C T

The optimal long-term, symptomatic therapy for
unresolved knee pain has not been established.
Accordingly, we investigated the outcomes of patients
undergoing Hackett-Hemwall dextrose Prolotherapy
treatment for unresolved knee pain at a charity clinic
in rural Illinois. We studied a sample of 80 patients,
representing a total of 119 knees, that were treated
quarterly with Prolotherapy. On average, 15 months
following their last Prolotherapy session, patients were
contacted and asked numerous questions in regard
to their levels of pain and a variety of physical and
psychological symptoms, as well as activities of daily
living, before and after their last Prolotherapy treatment.
The results of this study showed that patients had a
statistically significant decline in their level of pain,
stiffness, crunching sensation, and improvement in
their range of motion with Prolotherapy. More than 82%
showed improvements in walking ability, medication
usage, athletic ability, anxiety, depression, and overall
disability with Prolotherapy. Ninety-six percent of patients
felt Prolotherapy improved their life overall. Conclusion:
In this study, patients with unresolved knee pain, treated
with dextrose Prolotherapy, showed improvements in
many clinically relevant parameters and overall quality
of life.
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I n t ro d u c t io n

T

he optimal long-term, symptomatic therapy for
unresolved knee pain has not been established.
Accordingly, we investigated the outcomes
of patients undergoing Hackett-Hemwall dextrose
Prolotherapy treatment for unresolved knee pain at a

charity clinic in rural Illinois. Knee pain is a common
problem facing many patients, presenting in up to 20% of
the adult population.1 Currently in the U.S., osteoarthritis
of the knee results in chronic knee pain in approximately
17 million people.2 According to the American Academy
of Orthopaedic Surgeons, between the years 1998
and 2005, the number of knee replacements doubled,
resulting in an estimated 533,808 procedures done in the
year 2005.3 By the year 2030, this number is projected to
be 3.48 million.4 With this one form of surgery already
accruing over $17 billion in hospitalization charges in
2005, and 90% of these needing to be repeated in 10
years, we suggest that the Hackett-Hemwall dextrose
Prolotherapy technique for treating the injured knee is a
safe, effective, and less expensive solution to a portion of
this rising trend.5,6
Prolotherapy is becoming a widespread form of pain
management in both complementary and allopathic
medicine.7,8,9,10 Its primary use is in pain management
associated with tendinopathies and ligament sprains in
peripheral joints.11,12,13 Prolotherapy is also being used in
the treatment of spine and joint degenerative arthritis.14,15
In double-blinded human studies, the evidence on the
effectiveness of Prolotherapy has been considered promising, but mixed.16,17,18 Prolotherapy treatments are now
done at some major medical centers and universities.19,20
George S. Hackett, MD, Prolotherapy pioneer, coined
the term Prolotherapy in the 1930s.21 As he described
it, “The treatment consists of the injection of a solution
within the relaxed ligament and tendon which will
stimulate the production of new fibrous tissue and bone
cells that will strengthen the ‘weld’ of fibrous tissue
and bone to stabilize the articulation and permanently
eliminate the disability.”22 Animal studies have shown
that Prolotherapy induces the production of new collagen
by stimulating the normal inflammatory reaction.23,24 In
addition, animal studies have shown improvements in
ligament and tendon diameter and strength.25,26 Human
studies have shown improvements in pain symptoms.27,28
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Studies on the effectiveness of Prolotherapy on knee pain
have been promising.29,30 One of these studies showed the
benefits of three bimonthly injections of dextrose as the
proliferant into the degenerated knees.31 To evaluate the
effectiveness of dextrose Prolotherapy, not just on knee
pain but on quality of life measures, this observational
study was undertaken.

In this observational study, patients with unresolved knee
pain reported clinically relevant improvements in their
pain levels and quality of life after receiving dextrose
Prolotherapy.

Methods

Objectives

To investigate the outcomes of patients undergoing
dextrose Prolotherapy treatment for unresolved knee
pain at a charity clinic in rural Illinois. To develop
selection criterion for who might be a good candidate for
Prolotherapy in patients with unresolved knee pain.
M e t ho d s

Patients with unresolved knee pain who were treated with
dextrose Prolotherapy every three months were included
into an observational study. The patients were called on
the phone, on average, fifteen months following their
last Prolotherapy session and asked to answer detailed
questions related to the level of knee pain, stiffness,
range of motion, medication usage, anxiety, depression,
activities of daily living, and other quality of life measures
before and after receiving dextrose Prolotherapy.
R e s u lt s

A total of 80 patients representing 119 knees were treated
in 2003-2005. The average starting knee pain level was
6.5 and ending knee pain level was 2.3. Using the matched
sample test, statistically significant improvements in pain,
stiffness, and crunching sensation were observed. Ninetyfive percent of patients exhibited improvements in their
pain levels after treatment with Prolotherapy. Long term
improvements in stiffness occurred in 99% of patients.
Ninety percent of patients were able to decrease their
medication usage by 50% or more. More than 87%
of patients were able to decrease their additional pain
treatments by 50% or more. Anxiety and depression
symptoms were present in 49% and 41% before
Prolotherapy and only in 15% and 10%, respectively,
after Prolotherapy. Ninety percent of patients who were
told, prior to receiving Prolotherapy, that surgery was
their only option, had 75% or greater relief of their
chronic pain. While no patients stated they could walk
normally before Prolotherapy, 65% stated they could
walk normally after Prolotherapy. Ninety-six percent of
patients felt Prolotherapy improved their life overall.
12

C o n cl u s io n s

Fra m e wor k a n d s e t t i n g

In October 1994 the two authors started a Christian
charity medical clinic, called Beulah Land Natural
Medicine Clinic, in an impoverished area in southern
Illinois. Prolotherapy was the primary modality of
treatment offered for pain control. Dextrose was selected
as the main proliferant in the Prolotherapy solution
because of its availability, relative inexpensiveness
(compared to other proliferants), and its high safety
profile. The clinic met every three months until July 2005,
and all treatments were given free of charge.
Pat i e n ts

Patients who received Prolotherapy for their unresolved
knee pain in the years 2003, 2004, and 2005 were called
by telephone and interviewed by an independent data
collector who had no prior knowledge of Prolotherapy.
General inclusion criteria were an age of at least 18 years,
presence of an unresolved knee condition that typically
responds to Prolotherapy, and a willingness to undergo at
least four Prolotherapy sessions, unless the pain remitted
with less Prolotherapy sessions.
I n t e r v e n t io n s

The Hackett-Hemwall technique of Prolotherapy was
used and each patient received 20 to 40 injections of a
15% dextrose, 0.2% lidocaine solution with a total of 20
to 30cc of solution used per knee. Each patient was given
an intraarticular injection of 5 to 10cc of solution. Around
the knee, tender areas were also injected, and 0.5 to 1.0cc
of solution was used per extra-articular injection. Tender
areas injected included the medial and lateral collateral
ligaments, patellar ligament, and pesanserine tendon
attachments. (See Figure 1.) No other therapies were used.
As much as the pain would allow, the patients were asked
to reduce or stop non-steroidal anti-inflammatory and
narcotic medications.
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Results
P a t i e n t charac t e ri s t ic s

From a total of 120 patients with unresolved knee pain
whose charts were analyzed and who were interviewed
via phone, 80 met the inclusion criteria. The main reasons
for exclusion were inability to complete treatments due
to travel/distance (45%); stopped treatments because
of their medical doctor’s recommendation (i.e. needed
treatments more frequently or other medical problems) or
on their own (30%); inability or unwillingness to answer
survey (15%); and other (10%).
Figure 1. Typical injection sites for Hackett-Hemwall
dextrose Prolotherapy of the knee.

O u t co m e s

The independent data collector was the sole person
obtaining the patient information during the telephone
interviews. The patients were asked a series of questions
about their pain and previous treatments before starting
Prolotherapy. Their response to Prolotherapy was also
detailed with an emphasis on the effect Prolotherapy
had on their need for subsequent treatments and their
quality of life. Specifically, patients were asked questions
concerning years of pain, pain intensity, overall disability,
number of physicians seen and medications taken, quality
of life concerns, psychological factors, and whether the
response to Prolotherapy continued after the Prolotherapy
sessions were stopped.

A total of 119 knees from 80 patients met the inclusion
criteria. Of these, 60% were female and 40% were
male. The average age of the patients was 54 years-old.
Patients reported an average of five years of pain, 30%
had pain for greater than six years, and 19% had pain
for between four and six years. Forty-seven percent of
patients came because of financial concerns and 43%
came upon the recommendation of a friend or family
member. The average patient saw 2.3 M.D.’s before
receiving Prolotherapy. Thirteen percent were told by
one of their physicians that surgery was the only answer
to their pain problem, and 38% of patients were told
by their physicians that there were no other treatment
options for their chronic knee pain. Twenty-one percent
were taking one pharmaceutical drug for pain. Twentythree percent were taking two or more drugs for pain.
(See Table 1.)
Table 1. Patient Characteristics at Baseline.

A n aly s i s

For the analysis, patient percentages of the various
responses were calculated by another independent
data collector, who also had no previous knowledge of
Prolotherapy. These responses, gathered from clients
before Prolotherapy, were then compared with the
responses to the same questions after Prolotherapy.
A matched sample test was used to determine if there
were statistically significant improvements in the before
and after Prolotherapy measurements for pain, stiffness,
and crunching sensation. Further analyses were done
comparing those clients who experienced great success
with Prolotherapy (75% or greater pain relief) to those
who had minimal success (24% or less of pain relief).

Total number of patients treated

80

Total number of knees treated

119

Average age of patients

54

Percent of male patients

40%

Percent of female patients

60%

Number of prior physicians seen

2.3

Average years of pain
Average time since last Prolotherapy

5.0
15 months

Informed surgery only treatment option

13%

Informed no other treatment option for their chronic
knee pain

38%

Taking one pharmaceutical drug for pain

21%

Taking two or more pharmaceutical drugs for pain

23%
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Patients were asked to rate their pain, stiffness, and
crunching sensation on a scale of 1 to 10, with 1 being no
pain/stiffness/crunching and 10 being severe/crippling
pain/stiffness/crunching. The 119 knees had an average
starting pain level of 6.5, starting stiffness level of 4.7,
and starting crunching level of 3.8. Patients were asked
to rate their mobility on a scale of 1 to 7, with 1 being no
motion, 2 through 5 were percentages of normal motion
with 2 being 1-24%, 3 being 25-49%, 4 being 50-74%
and 5 being 75-99% of normal motion. Normal motion
was 6, and 7 was excessive motion or hyper mobility. The
average starting mobility level was 4.7.
The patients reported, after Prolotherapy, that their
average ending pain level was 2.3. (See Figure 2.) Average
ending mobility was 5.4, average ending stiffness 2.0, and
average ending crunching 2.1. Of the patients who started
with serious pain (level 8 or more), 93.5% ended with less
than minimal pain (a level of 3 or less). The percentage of
patients who had a decrease in their pain level was 95%.
Of these patients, 83% had a significant reduction in pain
of at least 50% or higher. (See Figure 3.) Eighty-four percent
of patients finished with only minor restrictions in motion
(75% or greater of normal motion). More than 83% of
patients reported a minimal stiffness level (a level of 3 or
less) after completion of the treatments. Eighty percent
of patients reported improvements in the crunching level
of their knees and 90% of patients were able to decrease
their medication usage by 50% or more.
In regard to quality of life issues, prior to receiving
Prolotherapy, none of the participants reported normal
walking ability. Eight percent used a cane/walker or
wheelchair for mobility. Twelve percent said they could
walk for a block or less. Twenty-three percent could walk
between one and three blocks. Fifty-seven percent stated
they could walk more than three blocks, but not as much
as they would like. All patients reported improvements
in walking ability after Prolotherapy with 65% having
normal walking ability, and 91% could walk three blocks
or more. (See Figure 4.) Eighty percent reported that their
progress had very much continued (75-99%) after the
Prolotherapy sessions were stopped.

14

70
N U M B E R O F PAT I E N TS

Patients received an average of four Prolotherapy
treatments per knee. The average time of follow-up after
their last Prolotherapy session was 15 months.

Figure 2. Starting and ending pain levels before and after
receiving Hackett-Hemwall dextrose Prolotherapy in 80
patients (119 knees) with unresolved knee pain.
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Figure 3. Percent of patients who reported 50% or greater
pain relief after receiving Hackett-Hemwall dextrose
Prolotherapy.
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Concerning athletic ability prior to Prolotherapy, 36%
said they could do no athletics, 13% said they could
engage in less than 10 minutes, 22% reported they could
engage in less than 30 minutes, but all 100% ranked
athletic ability as at least somewhat compromised. All
patients stated they had some improvements in athletic
ability, with 38% getting back to completely normal
athletic ability, and 80% stating that those improvements
very much continued after the Prolotherapy sessions
ended. After Prolotherapy, 78% stated they could now do
at least 30 minutes of exercise. (See Figure 5.)
Before Prolotherapy, 16% noted some dependency on
another person for activities of daily living; 35% worked
full-time, 10% worked part-time, 9% were disabled and
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Figure 4. Starting and ending walking ability before and
after receiving Hackett-Hemwall dextrose Prolotherapy
in 80 patients (119 knees) with unresolved knee pain.

Starting Walking Ability

Figure 5. Starting and ending athletic ability before and
after receiving Hackett-Hemwall dextrose Prolotherapy
in 80 patients (119 knees) with unresolved knee pain.

Starting Athletic Ability

Not compromised 0%

Not compromised 0%

Totally compromised
(in a wheelchair) 2%

< 10 min. exercise 13%
< 30 min. exercise 22%

Severely compromised
(used cane/walker) 6%

< 60 min. exercise 10%

1 block or less 12%

> 60 min./not as much
as they would like 18%

< 3 blocks 22%

Totally compromised
(no athletics) 37%

> 3 blocks/not as much
as they would like 58%

Ending Walking Ability

Ending Athletic Ability

Totally compromised
(in a wheelchair) 0%

Totally compromised
(no athletics) 9%

Severely compromised
(used cane/walker) 1%

< 10 min. exercise 3%
< 30 min. exercise 10%

1 block or less 3%

< 60 min. exercise 20%

< 3 blocks 5%

> 60 min./not as much
as they would like 20%

> 3 blocks/not as much
as they would like 26%

Not compromised 38%

Not compromised 65%

unable to work, and 25% were retired; all participants
noted some overall disability with 52% having a greater
than 50% disability. After Prolotherapy, 97% of patients
were totally independent, 39% worked full-time, 11%
worked part-time, 4% were disabled and unable to
work, and 23% were retired; 29% had no disability
whatsoever, with only 13% having a greater than 50%
disability. Ninety-four percent of the patients felt that
their improvements in disability have mostly continued
(50% or greater) after Prolotherapy.
Seventy-four percent of patients had trouble sleeping prior
to Prolotherapy with 82% saying they could sleep much
better after Prolotherapy. Ninety-two percent stated that
the improvement in sleep has at least mostly continued
after Prolotherapy (50% or greater). Before Prolotherapy,
41% of patients were depressed and 49% were anxious.
After Prolotherapy, 90% of patients were not depressed,
and 85% were not anxious. (See Figures 6 & 7.)

To a simple yes or no question: Has Prolotherapy changed your
life for the better? 96% of patients treated answered yes. In
quantifying the response, 43% felt their life was at least
radically better with Prolotherapy. Eighty-eight percent
rated Prolotherapy at least very successful in treating
their condition (50% or greater improvement) with 50%
noting the Prolotherapy to be extremely successful (75%
or greater improvement). The percentage of patients
able to decrease their additional pain-related treatments
including chiropractic, physical therapy, acupuncture, and
massage after Prolotherapy was 86%. The percentage of
patients able to decrease their medication usage by 50%
or more was 90%.
Ninety-four percent of patients know of others who have
benefited from Prolotherapy. Ninety-seven percent of
patients have recommended Prolotherapy to someone.
Eighty-seven percent noted that the results of Prolotherapy
have mostly continued (at least 50% retained), and 52%
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Figure 6. Starting and ending depression level before and
after receiving Hackett-Hemwall dextrose Prolotherapy in
80 patients (119 knees) with unresolved knee pain.

Starting Depression Level

Figure 7. Starting and ending anxiety level before and after
receiving Hackett-Hemwall dextrose Prolotherapy
in 80 patients (119 knees) with unresolved knee pain.

Starting Anxiety Level

Extremely depressed but
not on medication 0%

Extremely anxious and
taking medication 3%

Extremely depressed
and on medication 4%

Extremely anxious but
not taking medication
1%

Very depressed 8%

Very anxious 9%

Somewhat depressed
29%

Somewhat anxious 36%

Not depressed 59%

Ending Depression Level

Not anxious 51%

Ending Anxiety Level

Extremely depressed but
not on medication 0%

Extremely anxious and
taking medication 0%

Extremely depressed
and on medication 0%

Extremely anxious but
not taking medication
0%

Very depressed 1%

Very anxious 0%

Somewhat depressed 9%

Somewhat anxious 15%

Not depressed 90%

Not anxious 85%

of patients noted that their overall results have very much
continued to the present (75% to 99%). Seventy-eight
percent noted there were reasons besides the Prolotherapy
effect wearing off that were causing their continued pain
and/or disability. Of the 78%, 42% of these believe
they stopped Prolotherapy too soon (before the pain was
totally gone), 20% re-injured the area that had received
Prolotherapy, 13% had a new area of pain, 10% had
increased life stressors, and 15% had other explanations
for the pain. Of the clients whose pain recurred after
Prolotherapy was stopped, 81% are planning on receiving
more Prolotherapy.
S t a t i s t ical A n aly s i s

A matched sample test was used to calculate the difference
in responses between the before and after measures
for pain, stiffness, and crunching. Using the matched
sample test on all three variables, all p values reached
16

statistical significance at the 1% level. The p values for
pain, stiffness, and crunching were all 0. (See Table 2.)
Analysis and calculation of the p-value was done by an
independent third party who had no previous knowledge
of Prolotherapy.
As previously noted, 38% of patients were told prior to
Prolotherapy that no other treatment options existed for
their pain. In analyzing these patients, 53% achieved
least 75% pain relief with Prolotherapy. All patients
stated they had achieved at least some relief of their pain
with Prolotherapy. Thirteen percent of patients, prior to
Prolotherapy, were told by their physician that surgery
was their only option and 90% of them received at least
75% relief from their pain.
To further analyze the data, we asked the question “Were
there any characteristic differences in patients who had
excellent pain relief with Prolotherapy (greater than 75%
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Table 2. Main outcome measures at baseline and after
treatment with Prolotherapy.
Starting

Ending

Average pain level

Outcome Measures

6.5

2.3

Percentage of patients w/ pain level 8 or
greater

41%

3%

Percentage of patients w/ pain level 3 or
less

13%

78%

Average stiffness level

4.7

2.0

Average crunching level

3.8

2.1

Patients felt at least some depression

40%

8%

Patients felt at least some anxiety

39%

12%

Inability to exercise

33%

9%

Uncompromised ability to exercise

0%

30%

Figure 8. Percent of patients with excellent pain relief
versus minimal pain relief based on length of pain. The best
responders to dextrose Prolotherapy received the Prolotherapy
within three years of having pain.
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People who
had pain
< 1 year

People who
had pain
2-3 years

People who
had pain
4-6 years

People who
had pain
> 6 years

LENGTH OF PAIN
% E XC E L LENT (GREATER THAN 75% PAIN RELIEF)
% M I N I MAL (LESS THAN 25% PAIN RELIEF)

Figure 9. The effectiveness of Hackett-Hemwall dextrose
Prolotherapy versus patients’ starting range of motion.
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1-24%
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100%

Hypermobility

STAR TING R ANGE OF MOTION

of their pain relieved) versus those who had minimal pain
relief with Prolotherapy (less than 25% pain relief)?” Figure
8 represents the effectiveness of Prolotherapy compared
to how many years the patient had been in pain. As
illustrated, 85% of the patients who had pain three years
or less prior to Prolotherapy reported excellent results
with Prolotherapy (greater than 75% relieved). In regard
to patients who had four or more years of pain prior to
getting Prolotherapy, 10% experienced minimal pain
relief (less than 25% relief) with Prolotherapy. Of patients
who started with almost no motion in their knees, 85%
had minimal pain relief with Prolotherapy. Of patients
whose starting motion was at least 50% of normal,
72% reported excellent pain relief with Prolotherapy.
(See Figure 9.)
Another characteristic analyzed was stiffness. In this
study, stiffness was measured on a scale of 1 to 10 with 1
being little to no stiffness and 10 being extreme stiffness.
As seen in Figure 10, 76% of patients who rated their
starting stiffness level as a 7 or less had excellent pain relief
following Prolotherapy. Those who had minimal results
with Prolotherapy was only 3.4%. But when the initial
stiffness level was 8 or more, 14% had minimal results.
Using the same scale, patients with an initial crunching
level of 6 or less only 3.5% had minimal results with
Prolotherapy, while 30% of those, with a level of 7 or
more, reported minimal results. (See Figure 11.)
When patients stated their starting walking level was
somewhat compromised (able to walk more than three
blocks) or not compromised at all, 80% had excellent
results and only 1.7% had minimal results with
Prolotherapy. When starting walking ability was
definitely compromised or worse (at least 25% or greater
compromised), 22 % of patients had minimal pain relief.
(See Figure 12.)
When a patient’s starting work situation was examined,
36 of the 37 patients that worked had excellent pain relief
with Prolotherapy. In regard to those who were disabled
at the time of their first Prolotherapy treatment, 44% had
excellent pain relief with Prolotherapy. All of the patients
who started extremely depressed and on medications
reported 100% excellent pain relief with Prolotherapy. Of
those who were very depressed, but not on medication,
17% of them reported excellent pain relief.

% E XC E L L ENT (GREATER THAN 75% PAIN RELIEF)
% M I N I MA L (LESS THAN 25% PAIN RELIEF)
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Figure 10. The effectiveness of Hackett-Hemwall dextrose
Prolotherapy versus patients’ starting level of stiffness.
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Figure 11. The effectiveness of Hackett-Hemwall dextrose
Prolotherapy versus patients’ starting crunching levels.
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Not
compromised

Somewhat
compromised
(walk > 3 blocks)

Definitely
compromised
(walk < 3 blocks)

Very
compromised
(walk < 1 block)

Totally
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(in a wheelchair)

Severely
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(used cane/walker)

Figure 12. The effectiveness of Hackett-Hemwall dextrose
Prolotherapy versus patients’ starting walking ability.
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The results of this retrospective, uncontrolled,
observational study, show that Prolotherapy helps
decrease pain and improve the quality of life of patients
with unresolved knee pain. Decreases in pain, stiffness,
and crunching levels reached statistical significance
with Prolotherapy. The percentage of patients with
less knee pain was 95%, and 99% reported long term
improvements in stiffness after Prolotherapy. Eighty-six
percent of patients decreased their need for additional
pain therapies, including medication usage by 90% or
more, after Prolotherapy. Eighty-two percent showed
an improvement in sleep. For those with depression and
anxiety, 86% were less depressed and 82% were less
anxious. In regard to activities of daily living, Prolotherapy
improved walking ability in 84%, athletic ability in 76%,
and dependency on another person in 75% of patients
treated. Of the patients treated with the Hackett-Hemwall
technique of dextrose Prolotherapy, 95% felt an overall
improvement in their quality of life. Ninety-four percent
of patients noted their improvement in overall disability
has mostly continued since their last treatment.
S t r e n g t h s a n d L i m i t a t io n s

% E XC E L L ENT (GREATER THAN 75% PAIN RELIEF)
% M I N I MA L (LESS THAN 25% PAIN RELIEF)

S TAR TING WALKING ABILIT Y
% E XC E L L ENT (GREATER THAN 75% PAIN RELIEF)
% M I N I MA L (LESS THAN 25% PAIN RELIEF)
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Discussion

Our study cannot be compared to a clinical trial in
which an intervention is investigated under controlled
conditions. Instead, it is aimed to document the response
of patients with unresolved knee pain to Prolotherapy at
a charity medical clinic. Clear strengths of the study are
the numerous quality of life parameters that were studied.
Such quality of life issues as walking ability, stiffness,
range of motion, activities of daily living, athletic ability,
dependency on others, sleep, anxiety and depression, in
addition to pain level, are important factors affecting the
person with unresolved knee pain. The improvement
in such a large number of knees treated solely by
Prolotherapy, even though subjective, is likely to have
resulted from the Prolotherapy.
Another strength of this study is that the study population
received only Prolotherapy as a treatment for their knee
pain; no other treatment modalities were used. Because of
the number of patients coming to each clinic (anywhere
from 250 to 500), it was impossible to perform numerous
modalities on each of them. The financial constraints on
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the patient population also precluded them from getting
other therapies. Thus, their improvement most likely
stems from the Prolotherapy, not any other treatment.
A weakness of this study is that most Prolotherapists using
the Hackett-Hemwall method of Prolotherapy see patients
every four to six weeks, which is in tune with the normal
healing time of ligaments and tendons. Because this was
a charity clinic that required numerous volunteers to run
it, it was only possible to provide care once every quarter
(every three months). Because of this extended follow-up
time, the actual cure rates of pain were below what others
have found with Prolotherapy.32-34 If the Prolotherapy
treatments were received more frequently, we would
expect the cure rates of pain to be even greater.
Another weakness of this study is that there was not a
control group. Because the average person in this study
had pain for an average of five years and was an average
age of 54, their unresolved knee complaints most likely
stem from a chronic degenerated knee. Since these
conditions are almost universally progressive and often
don’t spontaneously improve, a control group, while
helpful, does not negate the results of the study.
An important limitation of our study is the subjective
nature of the evaluated parameters. Another limitation is
the lack of X-ray and MRI correlation for diagnosis and
response to treatment. There was also a lack of physical
examination documentation in the patients’ charts to
include in the study.
I n t e rpr e t a t io n o f Fi n d i n g s

It is estimated that 80% of people over the age of 50 suffer
from some degree of progressive osteoarthritis. Generally
speaking, weight-bearing joints, such as the hips, spine,
knees, and hands are most commonly involved.35,36 These
joints are especially prone to degeneration as a result of
the greater wear and tear they experience than other
tissues through the body.37
Current conventional therapy of painful osteoarthritis
of the knee include: medical treatment with analgesics,
non-steroidal anti-inflammatory drugs, and intraarticular
corticosteroid or Hyaluronan injections, muscle
strengthening exercises, weight loss, the use of assisted
devices, such as canes and orthotics, surgical treatment
that range from arthroscopic joint debridement to total

joint replacement, and education and counseling. Many
times the results of such therapies leave patients with
residual pain.38,39,40 Because of this; many patients with
osteoarthritis are searching for alternative treatments
for their pain. One of the treatments they are trying is
Prolotherapy.
Prolotherapy is a treatment being performed by more
physicians based on positive anecdotal evidence, yet large
studies on long term outcomes are limited. From at least
one source, some 450,000 Americans have undergone
Prolotherapy.41 There have been numerous studies on
animals’ knees showing the efficacy with Prolotherapy42-46,
but only two in humans.47,48 The studies showed
Prolotherapy resulted in significant improvements in
knee osteoarthritis, including improvements in pain,
swelling complaints, and knee buckling frequency.
Radiographic improvements in the knee osteoarthritis
also occurred.49 This observational study was the
first to show Prolotherapy helps not only the physical
components of unresolved knee complaints such as pain,
stiffness, range of motion and crunching sensations, but
also helps numerous quality of life functions including
walking ability, sleep, athletic ability, activities of daily
living, and feelings of depression and anxiety. This study
also showed that 15 months after their last Prolotherapy
session, the vast majority of improvements continued.
In this study population, Prolotherapy reduced the
patients’ subjective overall disability, medication usage,
other pain therapy treatments needed, as well as
depressed and anxious feelings. Prolotherapy improved
the patients walking and exercise ability, sleep, activities
of daily living, and work situation. For the vast majority
of the patients, Prolotherapy had a long lasting effect and
changed their lives for the better.
In regard to the question, who is a good Prolotherapy candidate?
this study compared patients who had great pain relief
(greater than 75%) to those that had minimal pain relief
(less than 25%) with Prolotherapy. This observational
study showed that patients at initial presentation did
better with Prolotherapy if they had pain less than
three years, starting range of motion of 50% or more
of normal, stiffness and crunching level of 7 or less, saw
three or fewer M.D.’s prior to Prolotherapy, had an overall
disability of 50% or less, could walk greater than 3 blocks,
had employment and they were on medications if they
were extremely depressed. (See Table 3.)
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Table 3. Characteristics of the best responders to dextrose
Prolotherapy.
Years of pain
Range of motion

< 3 years

9. Hauser R, et al. Prolo Your Pain Away! Second Edition.
Oak Park, IL, Beulah Land Press, 2004.

50% or more
of normal

10. Dorman T. Prolotherapy In The Lumbar Spine And Pelvis.
Philadelphia, PA: Hanley & Belfus, Inc., 1995.

Stiffness and crunching level

7 or less

Number of physicians seen prior to Prolotherapy

3 or less

Overall disability

50% or less

Walking ability

> 3 blocks

Employed

8. Lennard T. Physiatric Procedures In Clinical Practice. Philadelphia,
PA: Hanley & Belfus, Inc., 1995.

Yes

Conclusions
The Hackett-Hemwall technique of dextrose Prolotherapy
used on patients who had a duration of five years of
unresolved knee pain was shown in this observational
study to improve their quality of life. They reported less
pain, stiffness, disability, depressed and anxious thoughts,
medication and other pain therapy usage, as well as
improved walking ability, range of motion, ability to work
and activities of daily living. Therefore, Prolotherapy
appears to be a viable treatment option for people
suffering with unresolved knee pain. n

11. Hackett G, et al. Ligament And Tendon Relaxation Treated By
Prolotherapy. Fifth Edition. Oak Park, IL Gustav A. Hemwall,
1992.
12. Reeves KD. Prolotherapy: Present and future applications in
soft tissue pain and disability. Phys Med Rehabil Clin North Am
1995;6:917-926.
13. Ongley M. Ligament instability of knees: a new approach to
treatment. Manual Medicine. 1988;3:152-154.
14. Hackett G. Prolotherapy in whiplash and low back pain. Postgrad
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15. Kayfetz D. Occipital-cervical (whiplash) injuries treated by
Prolotherapy. Medical Trial Technique Quarterly. 1963; June 9-29.
16. Klein R. A randomized double-blind trial of dextrose-glycerinphenol injections for chronic, low back pain. Journal of Spinal
Disorders. 1993;6:23-33.
17. Reeves K, et al. Randomized, prospective, placebo-controlled
double-blind study of dextrose Prolotherapy for osteoarthritic
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Alternative and Complementary Medicine. 2000;6:311-320.
18. Yelland M. Prolotherapy injections, Saline injections, and
exercises for chronic low back pain: A randomized trial. Spine.
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