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T
he wrist is a very complex struc-
ture and is composed of eight
small bones which are connected

by ligaments. When these structures are
injured, pain may result along with the in-
ability to use the hand and/or the upper
extremity—including the shoulder. Obvi-
ously, most people would consider use of
the hands an essential function, thus
properly treating the wrist pain/injury can
greatly affect a patient’s quality of life.
The articulation afforded the hand and
the upper extremity by the wrist is essen-
tial for mobility, strength, and dexterity
that most patients need to function in
their daily lives.

Interestingly enough, primary care
physicians frequently see patients in their
offices with complaints of wrist pain. The
causes of wrist pain are typically related
to overuse, as well as repetitive and high
impact injuries that may be work or sports
related. These injuries often start as an
acute tendonitis or ligament sprain and,
if not effectively treated, can result in
chronic pain due to the formation of de-
generative arthritis. Symptoms are fre-
quently gradual at first—with mild aching
but full range of motion—and then typi-
cally progress to more acute pain along
with impaired movement of the hand and
upper extremity. Approximately one per-
son in seven (13.6%) of the U.S. popula-
tion has degenerative wrist arthritis.1

Typical treatments for unresolved wrist
pain, including degenerative arthritis, are
conservative in nature. These treatments
include rest, physical therapy, NSAIDs,
splinting, cortisone injections, and er-
gonomic modification of work stations.
Though these treatments are commonly
prescribed, they often produce only tem-
porary results. Objective proof to support
the use of these treatments is lacking.2,3

When the pain does not remit—especial-
ly pain related to carpal instability—the
patient is then often referred to a surgeon
to assess for surgery. Surgery is usually
arthroscopy or a fusion.4 As surgery can
be fraught with complications—such as
plate tenderness, nonunion, distal ra-
dioulnar joint pain or dysfunction, per-
sistent unexplained pain, and carpal tun-
nel syndrome—patients often look for
other options.5 However, because tradi-
tional wrist pain therapies often do not
result in positive remission of symptoms,
many patients are turning to alternative
therapies such as prolotherapy to achieve
positive outcomes.6

Prolotherapy, an injection therapy that
stimulates the body to repair weak/injured
areas of the body, is fast developing into
a recognized form of pain management
in both the complimentary and allopath-
ic medicine fields. Its primary use has
been related to the pain management as-
sociated with tendinopathies and liga-

ment sprains in peripheral joints.7,8 Pro-
lotherapy is also effectively used in the
treatment of spine and joint degenerative
arthritis.9,10 In double blind human stud-
ies, the evidence to support the effective-
ness of prolotherapy has been considered
encouraging but varied.11-14

George S. Hackett, MD coined the term
prolotherapy and was one of the originat-
ing prolotherapy pioneers back in the
1940s. Hackett wrote, “The treatment
consists of the injection of a solution with-
in the relaxed ligament and tendon which
will stimulate the production of new fi-
brous tissue and bone cells that will
strengthen the ‘weld’ of fibrous tissue and
bone to stabilize the articulation and per-
manently eliminate the disability.”15

Animal studies have shown that pro-
lotherapy stimulates the production of
new collagen by initiating the normal in-
flammatory reaction.16,17 Animal studies
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FIGURE 1. Typical prolotherapy injection sites
for Hackett-Hemwall prolotherapy of the wrist.
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have also revealed ligament and tendon
diameter and strength improvements
with prolotherapy.18-20 While prolotherapy
is commonly taught and used for unre-
solved wrist pain,21 no study has been done
to date related to effectiveness. This ob-
servational study’s purpose was to evalu-
ate the effectiveness of Hackett-Hemwall
dextrose prolotherapy—not only on un-
resolved wrist pain but on quality of life
measures, and its ability to reduce or elim-
inate the need for pain medications. 

PATIENTS AND METHODS
Framework and Setting
In October 1994, the primary authors of
this study opened a Christian charity clin-
ic called Beulah Land Natural Medicine
Clinic located in an impoverished area of
rural southern Illinois. An all volunteer
staff composed of MDs, RNs, clinical as-
sistants, and administrative staff ran the
clinic every three months until July, 2005.
Hackett-Hemwall dextrose prolotherapy
was utilized as the treatment of choice.
Dextrose was selected because it is the
most common proliferant used in pro-
lotherapy. The patients traveled from
many different areas of the country to re-
ceive prolotherapy—primarily from Ken-
tucky, Missouri, and Illinois. The patients
were seen and treated free of charge.

Patients
Patients who received prolotherapy for
their unresolved wrist pain in the years
2000 to 2005 were called by telephone and
interviewed by an independent data col-
lector (D.P.) who had no prior prolother-
apy knowledge. General inclusion criteria
were the following: at least 18 years of age,
presence of an unresolved wrist pain con-
dition that typically responds to prolother-
apy, and a willingness to undergo at least
four prolotherapy sessions, unless the pain
remitted with fewer prolotherapy sessions.
Typical wrist conditions that responded to
prolotherapy included carpal instability,
tendinopathy, ligament sprain, and wrist
degenerative arthritis. Patients who were
thought to have median nerve entrapment
were not included.

Interventions
The 31 wrist pain patients each received
prolotherapy for their painful condition
using the Hackett-Hemwall technique of
prolotherapy. Each patient received 20 to
30 injections of a 15% dextrose, 0.2% lido-
caine solution with a total of 15 to 30cc of

solution used per wrist. In-
jections were given into and
around the painful and/or
tender-to-touch areas of the
wrist. Figure 1 outlines the
typical injection sites where
0.5 to 1cc of solution were
given. Tender areas injected
included the carpal bones,
as well as ligament and ten-
don attachments in the
wrist. The patients were
asked to reduce or eliminate
pain medications as much as
the pain would allow.

Outcomes
Only one person (D.P.) conducted the
telephone interviews and obtained pa-
tient data. The patients were asked a se-
ries of questions related to pain and var-
ious symptoms before starting prolother-
apy. Their response to prolotherapy was
also detailed with an emphasis on the ef-
fect prolotherapy had on their wrist pain,
stiffness, and quality of life. Data collec-
tion consisted of questions concerning
years of pain, pain intensity, stiffness,
number of physicians seen, medications
taken, quality of life concerns, psycholog-
ical factors and whether the response to
prolotherapy continued after the pro-
lotherapy sessions ended.

Statistical Analysis
An independent data analyst (D.G.) tabu-
lated, graphed, and presented the results
of the data collected by D.P. during the
telephone interviews. The responses gath-
ered from patients before prolotherapy
were compared with the responses to the
same questions after prolotherapy. Results
were also calculated for two subgroups of
patients who were either told that no other
treatments were available in the opinion
of the patients’ physicians or who were told
prior to starting prolotherapy that surgery
was their only option for their wrist pain.
A matched sample paired t-test was used
to determine statistically significant im-
provements in the before-and-after pro-
lotherapy measurements for pain, stiff-
ness, and exercise ability in all wrists, as
well as the two subgroups described above. 

Patient Characteristics
Complete data was obtained on a total of
thirty-one wrist pain patients who met the
inclusion criteria. Eighteen (63%) were fe-
male and thirteen (37%) were male, with

an average patient age of 55 years. Pa-
tients reported an average wrist pain du-
ration of four years and four months and
the average patient saw 2.6 MDs before
receiving prolotherapy. The average pa-
tient was taking 1.1 pain medications
prior to receiving prolotherapy. Fourteen
(45%) were told by their physicians that
no other treatment options for their
chronic wrist pain existed. Five (16%) stat-
ed that the only other treatment option
given for their wrist pain was surgery. A
summary of the patient demographics is
presented in Table 1.

Treatment Outcomes
Patients received an average of 3.6 pro-
lotherapy treatments per wrist. The aver-
age time of follow-up after their last pro-
lotherapy session was twenty-two months.

Patients were asked to rate their pain
and stiffness levels on a scale of 1 to 10
with 1 being no pain/stiffness and 10 being
severe crippling pain/stiffness. Starting
pain level averaged 5.5 and stiffness 3.7.
Ending pain and stiffness levels were both
1.4 after prolotherapy. Seventy-four per-
cent exhibited a starting pain level of 5 or
greater, while only 13% had a starting pain
level of two or less; whereas after pro-
lotherapy zero reported a pain level of 5
or greater, while 90% had achieved a pain
level of two or less (see Figure 2). 

Ninety-seven percent of patients re-
ported improvement in pain, with 88%
showing improvement in stiffness after
prolotherapy. Over 90% reported that
pain and stiffness improvements have
been sustained 100% since their last pro-
lotherapy treatment. Ninety percent of
patients stated prolotherapy relieved
them of at least 50% of their pain. Sixty-
one percent received greater than 75%
pain relief. Ninety-seven percent of pa-
tients achieved at least 25% pain relief
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TABLE 1. Patient Characteristics Prior to Prolotherapy

Wrist patients 31

Percentage of female patients 63%

Percentage of male patients 37%

Average age of wrist patients 55

Average years of pain 4.3

Average number of MDs seen 2.6

Average number of pharmaceutical drugs 1.1

No other treatment options available 45%

Surgery only other treatment option 16%
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with prolotherapy. In regard to pain medication usage, before
prolotherapy the average patient was taking 1.1 pain medica-
tions, but this decreased to 0.2 medications after prolotherapy.
Prior to prolotherapy 17 (55%) of the patients were taking one
or more medications, but at follow-up, 22 months after their last
prolotherapy session, only 7 (23%) patients were taking one pain
medication. 100% of patients who were not taking pain medica-
tions at the time their prolotherapy sessions ended never re-
turned to needing pain medications. 

Eighteen patients (58%) reported wrists with incomplete
range of motion before prolotherapy. After prolotherapy, only
six (19%) patients reported incomplete range of motion in their
wrists (see Figure 3). Patients average wrist crepitation was 2.8
before prolotherapy, but only 1.5 after prolotherapy. 

In regard to quality of life issues prior to receiving prolother-
apy, 80% were totally independent in activities of daily living,
but this increased to 94% after prolotherapy. In regard to exer-
cise ability before prolotherapy, only 36% could exercise greater
than 30 minutes, but after prolotherapy this increased to 87 %
(see Figure 4).

Feelings of depression were reported in 32% and feelings of
anxiety were reported in 38% of the patients prior to prolother-
apy treatment. After prolotherapy, feelings of depression were
reported in 10% and feelings of anxiety were reported in 16%
of the patients (see Figures 5 and 6).

Interrupted sleep due to wrist pain was reported by 55% of
the patients prior to prolotherapy treatment while improvement
in sleep was reported by 82% of the patients after prolotherapy
treatment.

To a simple yes or no question, “Has prolotherapy changed
your life for the better?” All of the patients treated answered
“yes.” Seventy-seven percent of the patients reported that, over-
all, greater than 75% of their improvements resulting from pro-
lotherapy remained positive after prolotherapy treatments
ended. Of those whose pain/disability had increased since stop-
ping the prolotherapy, 81% noted reasons for this occurrence.
Fifty-five percent claimed the prolotherapy was stopped too soon
(before 100% pain relief was achieved). Twenty-two percent re-
ported a re-injury to the area. One hundred percent of patients
knew someone who had received prolotherapy. Sixty-eight per-
cent came to receive their first prolotherapy session on the rec-
ommendation of a friend. One hundred percent of patients have
recommended prolotherapy to someone. 

Results for those told no other treatment options were available
or surgery was their only treatment option
As previously noted, prior to prolotherapy 14 (45%) patients
were told no other treatment options were available for their
wrist pain. As a group they suffered with pain an average of 66
months. Analysis of these patients revealed a starting average
pain level of 6.2 and a post-prolotherapy pain level of 1.5. Wrist
stiffness averaged 4.0 prior to prolotherapy treatments and im-
proved to 1.5 after completing the treatments. Eleven out of
fourteen (78%) achieved 50% or greater pain relief. Prior to pro-
lotherapy only 36% of the patients could exercise longer than
30 minutes, but this increased to 78% after prolotherapy. 

Five patients (16%) were told that surgery was the only option
available to eliminate their wrist pain. Their average pain du-
ration prior to prolotherapy was 39 months. Their starting av-
erage pain level was 4.8 before prolotherapy, which declined to
1.2 after prolotherapy. Reported wrist stiffness was 1.8 prior to
prolotherapy and 1.0 after completing their prolotherapy treat-
ments. All five patients (100%) exhibited 50% or greater pain
relief. One out of five of the patients could exercise longer than
30 minutes prior to prolotherapy, but this number increased to
four out of five after prolotherapy (see Table 2).

Statistical Analysis
A matched sample paired t-test was used to calculate the differ-
ence in responses between the before and after measures for
pain, stiffness, and exercise ability for the 31 patients—includ-
ing the subgroup of 14 patients who were told by their medical
doctor(s) that no other treatment options were available, and
the subgroup of five patients who were told by their medical doc-
tor(s) that surgery was their only option. Using a paired sample
t-test, all p values for pain in all three groups reached statistical
significance at the p<.008 level. The p values for stiffness in the
total group (31 patients) with wrist pain and the subgroup of 14
patients reached statistical significance at the p<0.004 level. The
p values for exercise ability, for the 31 total patients with wrist
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FIGURE 2. Pain levels before and after receiving Hackett-Hemwall
dextrose prolotherapy in 31 patients with unresolved wrist pain.

FIGURE 3. Range of motion levels before and after receiving Hackett-
Hemwall dextrose prolotherapy in 31 patients with unresolved wrist pain.
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pain and the subgroup of 14 patients, reached statistical signif-
icance at the p<0.0001 level (see Table 2). 

DISCUSSION
Principle Findings
Hackett-Hemwall dextrose prolotherapy treatments have pro-
duced statistically significant improvements in wrist pain, stiff-
ness, and quality of life measurements in this unique patient
population as concluded from this retrospective, uncontrolled,
observational study. More specifically, Hackett-Hemwall dex-
trose prolotherapy for chronic wrist pain resulted in 61% of pa-
tients achieving greater than 75% pain relief; with 90% achiev-
ing 50% or more pain relief. Pain and quality of life improve-
ments were reported in 100% of the patients after receiving pro-
lotherapy for their wrist pain. Substantial improvements in other
quality of life areas including stiffness, range of motion, depres-
sion, anxiety, sleep, exercise ability, and medication usage was
also reported in this prolotherapy study. 

Data analysis for the nineteen patients (61%) in the “no other
treatment options available” subgroup or the “surgery was their
only option” subgroups showed notable improvements in pain,
stiffness, and exercise ability with Hackett-Hemwall dextrose
prolotherapy. 

Study Strengths and Weaknesses
This study admittedly does not compare to a clinical trial under
controlled conditions. As a retrospective study, we are examin-
ing the response of patients with unresolved wrist pain to the
Hackett-Hemwall technique of dextrose prolotherapy at a vol-
unteer medical clinic. Noticeable strengths of the study relate to
the number of parameters studied which are vital to helping pa-
tients with wrist pain again achieve the ability to function in their
daily lives. Parameters such as range of motion, stiffness, athlet-
ic (exercise) ability, sleep, anxiety, depression, use of pain med-
ication, in addition to pain level, are important factors affecting
the person with unresolved wrist pain. The improvement in such
a large number of variables treated solely by prolotherapy is like-
ly to have resulted from the prolotherapy, rather than by chance.
So while there is no medical test to document pain improvement
or the progress with prolotherapy, an increased ability to exer-

cise, sleep, and use less medications are objective changes that
are noted. 

Nineteen patients (61%) were either told by their MDs that
no other treatment option for their pain was available or that
surgery was their only option. Clearly this patient population
represented chronic unresponsive pain. An average follow-up
period of twenty-two months since their last prolotherapy ses-
sion, along with the fact that 100% of the patients reported last-
ing improvements in their wrist pain, indicated that the changes
were due to the prolotherapy treatments. 

Because this was a volunteer free medical clinic with limited
resources and personnel, the only therapy that was used was pro-
lotherapy. The prolotherapy treatments could only be given
every three months. In private practice, the Hackett-Hemwall
technique of dextrose prolotherapy is typically given every four
to six weeks. In a patient who is not progressing as desired and/or
who has poor healing ability, the prolotherapy solutions may be
changed and strengthened. The patient may also be advised on
additional measures to improve their overall health and may in-
clude advice on diet, supplements, exercise, weight loss, changes
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FIGURE 5. Depression levels before and after receiving Hackett-
Hemwall dextrose prolotherapy in 31 patients with wrist pain.

FIGURE 6. Anxiety levels before and after receiving Hackett-Hemwall
dextrose prolotherapy in 31 patients with wrist pain.

FIGURE 4. Exercise ability before and after receiving Hackett-Hemwall
dextrose prolotherapy in 31 patients with wrist pain.
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in medications, additional blood tests, and/or other medical
care. Private patients are immediately weaned off anti-inflam-
matory and narcotic medications that inhibit the inflammatory
response needed to produce a healing effect from prolothera-
py. Since this was not done at this clinic, the results of this study
are an indication of the minimum level of success with Hackett-
Hemwall dextrose prolotherapy. This makes the results even that
much more impressive.

A shortcoming of our study is the subjective nature of some
of the evaluated parameters. Subjective parameters of this sort
included pain, stiffness, anxiety, and depression levels. The re-
sults relied on the answers to questions by the patients. X-ray
and MRI correlation for diagnosis and response to treatment
was also lacking. Limited physical examination documentation
in the patients’ charts made categorization of the patients into
various diagnostic categories impossible. 

Interpretation of Findings
Hackett-Hemwall dextrose prolotherapy was shown to be very
effective in eliminating pain, stiffness and improving the quali-
ty of life in this group of patients with unresolved wrist pain.
This included the subgroup of patients told that no other treat-
ment options were available or that surgery was their only op-
tion. Current conventional therapies for unresolved wrist pain
include medical treatment with analgesics, non-steroidal anti-
inflammatory drugs, anti-depressant medications, steroid injec-
tions, trigger point injections, muscle strengthening exercises,
bracing, physiotherapy, rest, massage therapy, manipulation,
acupuncture, education, and counseling. The results of such
therapies are typically short term and often leave the patients

with unresolved pain. When these treatments fail, the surgical
procedure most often recommended for those with chronic un-
responsive wrist pain is wrist arthrodesis.22 Wrist arthropathy oc-
curs most often in the scapholunate joint from resultant scaphol-
unate ligament injury and resultant instability.23 A common find-
ing associated with the development of wrist arthropathy is car-
pus instability or laxity of the intercarpal ligaments. Typically
trauma to the carpal ligaments results in abnormal joint reac-
tion forces with each movement of the wrist. The process pro-
duces degeneration of the articular cartilage, resulting in radio-
carpal arthritis, selective intercarpal arthritis, or pancarpal
arthritis, depending on the initial injury and subsequent heal-
ing. Wrist degenerative arthritis is nearly identical to arthropa-
thy in other joints, including the hip and knee. The principle
problem is loss of articular cartilage between the carpal bones
and/or the metacarpal and distal radius. Surgery is indicated for
wrist arthritis when disabling pain emerges despite non-opera-
tive treatment. 

While wrist arthrodesis can result in a high degree of patient
satisfaction, limitations of wrist motion are a certainty.24 With ac-
cess to medical information on the Internet, people with chron-
ic wrist pain are searching for alternatives to surgery and tradi-
tional therapies that have not proven to be effective. One of the
treatments that chronic wrist pain patients are learning about
and trying instead of surgery is prolotherapy.25,26

Prolotherapy is the injection of a solution for the purpose of
tightening and strengthening weak tendons, ligaments, or joint
capsules. Prolotherapy works by stimulating the body to repair
these soft tissue structures. It starts and accelerates the inflam-
matory healing cascade by which fibroblasts proliferate. Fibrob-
lasts are the cells through which collagen is made and by which
ligaments and tendons repair. Prolotherapy has been shown in
one double-blinded animal study in a six-week period to increase
ligament mass by 44 percent, ligament thickness by 27 percent
and the ligament-bone junction strength by 28 percent.27 In
human studies on prolotherapy, biopsies performed after the
completion of prolotherapy showed statistically significant in-
creases in tendon and ligament collagen fiber and diameter of
60 percent.28,29

One explanation for the lack of response of chronic wrist pain
sufferers to traditional conservative therapies is that their un-
derlying problem, ligament laxity, is not being addressed. Lig-
aments are notorious for not healing.30,31 Ligament injury has
been implicated as one of the major causes of degenerative os-
teoarthritis in joints, not just the wrist.32-36 Typically in the early
stages of wrist arthritis, the problems are mainly caused by carpal
instability from ligament injury.37,38 Prolotherapy has been shown
to decrease pain by stimulating tissue repair in degenerated tis-
sues such as ligaments and tendons.39-43

Traditional surgical treatments aim to rectify the anatomic po-
sition and to correct the carpal instability to prevent degenera-
tion of the wrist. Presumably, the same occurs with prolothera-
py to the wrist. The goal of the prolotherapy treatment is to
eliminate pain and prevent further degeneration by stimulating
the injured ligament(s) to heal. If the arthritic process has pro-
gressed, prolotherapy helps to stabilize the unstable joints. Un-
like wrist fusion, however, prolotherapy for chronic wrist pain,
as indicated in this study, helps improve range of motion, not
diminish it. Because this subgroup study population of only five
patients that looked to prolotherapy as an alternative to a sur-
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Demographics All Wrist
Patients

No Other
Treatment
Options

Surgery
Only Option

Given 

Total number of patients 31 14 5

Average months of pain 52 66 39

Average pain level before prolotherapy 5.5 6.2 4.8

Average pain level after prolotherapy 1.4 1.5 1.2

Paired t ratio 13.463 9.099 4.811

P value 0.000000 0.000001 0.008579

Average stiffness level before prolotherapy 3.7 4.0 1.8

Average stiffness level after prolotherapy 1.4 1.5 1

Paired t ratio 5.014 3.381 1

P value 0.000022 0.004919 0.373901

Exercise ability >30 min before prolo. 36% 36% 20%

Exercise ability >30 min after prolo. 87% 78% 80%

Paired t ratio -8.478 -5.259 -2.138

P value 0.000000 0.000154 0.099311

Greater than 50% pain relief 90% 78% 100%

TABLE 2. Summary of results for retrospective study of patients with
wrist pain treated with dextrose prolotherapy.
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gery had great results with prolotherapy,
further research is warranted into using
prolotherapy as an option to wrist surger-
ies such as arthrodesis. 

CONCLUSIONS
Thirty-one patients with an average pain
duration of 52 months, were treated quar-
terly with Hackett-Hemwall dextrose pro-
lotherapy in a free medical clinic. Includ-
ed in this group were nineteen patients
(61%) who were told by their medical doc-
tor(s) that no other treatment options for
their pain were available or that surgery
was their only option. Patients were con-
tacted an average of 22 months following
their final prolotherapy session and asked
questions via telephone interview regard-
ing levels of pain, stiffness, other physical
and psychological symptoms, as well as
questions related to activities of daily liv-
ing, before and after their last prolother-
apy treatment. 

Improvements in many quality of life
parameters were achieved in this patient
population who received the Hackett-
Hemwall dextrose prolotherapy for their
wrist pain. This patient population expe-
rienced wrist pain for an average of four
years and four months prior to receiving
treatment. Upon interview at twenty-two
months, on average, after their last pro-
lotherapy sessions, this study revealed im-
provement in patients’ quality of life pa-
rameters such as pain, stiffness, depres-
sion and anxiety, medication usage, as
well as range of motion, sleep, and exer-
cise ability. This included patients who
were told no other treatment options ex-
isted or that surgery was their only option
for their unresolved wrist pain. Ninety
percent of patients had 50% or more pain
relief and 88% felt improvement in their
stiffness levels. All patients who were tak-
ing pain medications prior to receiving
prolotherapy were able to reduce the fre-
quency of required medications after re-
ceiving prolotherapy. 

Since this pilot study found such signif-
icant improvements in these participants
with chronic unresolved wrist pain, fur-
ther studies under more controlled cir-
cumstances and with larger patient pop-
ulations should be done. �
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