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Approximately four percent of
adults experience headaches
nearly every day.1 Migraine

headaches, tension-type headaches,
and other recurrent headache pain
syndromes remain challenging for
clinicians and patients alike in terms
of finding the most effective and
safest therapies. According to the
National Institute of Neurological
Disorders and Stroke (NINDS), the
American Council for Headache Ed-
ucation (ACHE), and the National
Headache Foundation, over 45 mil-
lion Americans suffer from chronic,
recurring headaches and, of these,
28 million suffer from migraines.2,3

While migraines affect 12% of the
adult population in the United States, at least 90% have expe-
rienced a tension-type headache.4 Despite headache being one
of the top 10 reasons cited for an outpatient medical visit, they
continue to present a challenging and difficult problem for both
medical professionals and patients.5,6 Debilitating headache
pain presents a tremendous economic impact on society—not
only with direct costs, but also on indirect costs such as a loss of
productivity.7 Unfortunately, a reported 49% of headache suffer-
ers do not seek medical care and of those who do, only 28% are
very satisfied with the treatment they receive.8

While medicine carries 150 diagnostic headache categories,
the vast majority of recurring headaches are classified as either
migraine or tension. The most common headache types among
adults and adolescents are tension headaches, chronic daily

headaches or chronic non-progressive headaches. These mus-
cle contraction headaches cause mild to moderate pain and
come and go over a prolonged period of time. Migraine
headache pain is often moderate to severe and described as a
pounding, throbbing pain lasting from four hours to three days,
and usually occurring one to four times per month. Migraines
are associated with symptoms such as light sensitivity, noise or
odor sensitivity, nausea or vomiting, loss of appetite and stom-
ach upset or abdominal pain. Typical medical treatments for
tension or migraine headaches involve the use of medications
such as nonsteroidal anti-inflammatory drugs (NSAIDs), triptans
or muscle relaxants. Despite the advances in migraine-specific
drugs, only 50% of patients with migraine headaches attain more
than 50% reduction of headache frequency after three months
of treatment.9,10

While some headache sufferers get relief—with avoidance of
various foods like chocolate, tyramine-containing cheese and al-
coholic beverages, work station ergonomic modification, rest,
stress control, and other lifestyle modifications—the bottom line
of most of these traditional approaches is that the individual be-
comes dependent on headache medications and often lives in
fear of the next migraine attack or tension headache.11,12 Some-
times, the drugs themselves can transform episodic headaches
into continuous daily headaches.13,14

Other modalities for treating headaches relate evidence asso-
ciating headache and migraine pain to vascular changes. Cur-
rent research suggests that a vascular concept is implausible
since vascular changes do not explain the symptoms of attacks
and, at the same time, drugs used to treat headaches and mi-
graines do not demonstrate much effect on blood vessels.15-22

Numerous risk factors, often labeled “triggers,” may result in
a migraine-eliciting environment. These include skipped meals,
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sleep deprivation, hormonal changes, al-
cohol consumption and acute stress,
among others. Individuals may also re-
port pain sensations in areas innervated
by the trigeminal system—notably nasal
and neck regions, which can then lead to
misdiagnosis of sinus or tension
headache.23

Weak or loose ligaments and tendons
similarly can become “triggers” for mi-
graine and headache pain. Without treat-
ment, over time, one would begin to see
an increase in frequency, duration or in-
tensity of migraine or tension headaches
if these loose areas were left untreated.24

Given the limitations of traditional med-
ical therapies for headaches, some
headache sufferers are turning to alterna-
tive therapies—including prolotherapy
which addresses the issue of loose liga-
ments and tendons in the head and/or
neck.25,26

Prolotherapy Modality
Prolotherapy, as defined by Webster’s Third
New International Dictionary, is “the reha-

bilitation of an incompetent structure,
such as a ligament or tendon, by the in-
duced proliferation of cells.” The word
“prolo” comes from the word proliferate
meaning “to grow.” George S. Hackett,
MD, the originator of the technique,
coined the term prolotherapy.27 Gustav A.
Hemwall, MD was Hackett’s protégé and
the main proponent for utilizing and
teaching the technique of dextrose pro-
lotherapy from the 1950s through the late
1990s, hence the “Hackett-Hemwall”
name. Prolotherapy injections proliferate
or stimulate the growth of new, normal lig-
ament and tendon tissue.28 In human pro-
lotherapy studies, biopsies performed
after the completion of treatment showed
statistically significant increases in colla-
gen fiber and ligament diameter of up to
60% in the treated areas.29 Prolotherapy is
based on the theory that the cause of most
chronic musculoskeletal pain is ligament
and/or tendon weakness (or laxity). Pro-
lotherapy has been shown in one double-
blind animal study over a six-week peri-
od to increase ligament mass by 44%, lig-
ament thickness by 27%, and the liga-
ment-bone junction strength by 28%.30 An-
other animal study confirmed that pro-
lotherapy induced the normal healing re-
action that occurs when an injured tissue
is healing itself. In this study, the pro-
lotherapy treatment caused the circum-
ference of tendons to increase by approx-
imately 25% after six weeks.31

This retrospective pilot study was un-
dertaken to evaluate the effectiveness of
Hackett-Hemwall dextrose prolotherapy
on tension and migraine headache pain
and its associated symptoms. Prolothera-

py, by strengthening cervical ligaments
and tendons, treats very common trigger
and pain locations of the posterior neck.
Effective for any age group, we postulate
that prolotherapy will likely become an in-
creasingly useful treatment modality in
the physician’s armamentarium as the pa-
tient population ages and experiences an
increase in cervical pain as a trigger for
tension and migraine headache pain. 

Patients and Methods
Framework and Setting
In October 1994, the physician author
started a Christian charity medical clinic
called Beulah Land Natural Medicine
Clinic in an impoverished area of south-
ern Illinois. The primary treatment
modality offered was Hackett-Hemwall
dextrose prolotherapy for pain. Dextrose
was selected as the proliferant used in the
prolotherapy solution as it is readily avail-
able, is inexpensive when compared to
other proliferants, and has a high safety
profile. The clinic met every three months
until it ended in July 2005. All treatments
were provided free of charge. 

Patient Criteria
General inclusion criteria included being
at least 18 years old, a willingness to un-
dergo at least four prolotherapy sessions
(unless the pain remitted with fewer ses-
sions), a reported history of neck pain as-
sociated with headaches, or noted tender-
ness or positive “jump signs” relating to
trigger points in the neck upon physical
exam. 

Interventions
Each patient received bilateral prolother-
apy injections with a 15% dextrose, 0.2%
lidocaine solution at their bony attach-
ments including the lamina, facet joints,
transverse processes of cervical vertebrae
C2 to C7, the mastoid process, superior
and inferior nuchal ridges on the occiput,
posterolateral clavicle and superior angle
of the scapula; suboccipital and erector
spinae muscles, including longissimus
capitis, iliocostalis cervicis, longissimus
cervicis, scalene posterior, splenius capi-
tis, splenius cervicis, semispinalis cervicis,
and semispinalis capitis; sternocleido-
mastoid, trapezius, levator scapula, and
serratus anterior muscles; as well as the
C2-C7 facet joints, including these joints’
articular capsules and the intertransverse
ligaments (see Figure 1). No other thera-
pies were used. The patients were asked

FIGURE 1. Typical areas injected during cer-
vical Hackett-Hemwall dextrose prolotherapy.

TABLE 1. Patient Characteristics Prior to Prolotherapy

Headache and Migraine Patients 15

Percentage of Female Patients 73%

Percentage of Male Patients 27%

Average age of Headache and Migraine Patients 53.2

Percentage of Tension Headache Patients 54%

Percentage of Migraine Patients 46%

Reported daily headaches 34%

Reported weekly headaches 80%

Reported headache or migraine pain of 8 or higher on pain scale
of 1 to 10

100%
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to reduce or stop other pain medications and therapies they were
using as much as the pain would allow. 

Data Collection
Patients seen in the clinic from 2001 through 2005 who met the
inclusion criteria were called by telephone and interviewed by
an independent data collector who had no prior knowledge of
prolotherapy and was the sole data collector gathering patient
information during the telephone interviews. The data was col-
lected an average of 22 months after the patients’ last prolother-
apy treatment. The patients were asked a series of detailed ques-
tions regarding their pain and previous treatments before start-
ing prolotherapy. Their response to prolotherapy treatments was
documented in detail with an emphasis on the effect the treat-
ments had on their need for subsequent pain treatments, as well
as their quality of life and whether the post-treatment benefits
continued substantially after the treatments concluded.

Statistical Analysis
The results of the patient responses were calculated by an in-
dependent data analyzer who had no prior knowledge of pro-
lotherapy.

Patient Characteristics
A total of 15 patients met the inclusion criterion with 73% fe-
male and 27% male with an average age of 53.2 years. Fifty-four
percent of patients reported experiencing tension headaches
and 46% reported migraine headache symptoms. Prior to pro-
lotherapy treatment, 34% reported daily headaches and 80% ex-
perienced headaches at least once per week. All of the patients
reported that the headache or migraine pain reached at least an
8 or higher on a pain scale of 1 to 10 prior to treatment with
prolotherapy (see Table 1). 

Treatment Outcomes
Headache Type and Frequency
Fifty-four percent reported tension headache symptoms and 46%
reported migraine headaches. Of the 15 patients, five reported
daily tension or migraine headaches. Another five participants
experienced three to six tension or migraine headaches per
week. Taken together, 66% of study participants had tension or
migraine headaches multiple times each week. All study partic-
ipants experienced headaches at least monthly prior to treat-
ment with prolotherapy (see Figure 2a). After prolotherapy treat-
ments, 60% reported the frequency of their headaches as less
than once per month (see Figure 2b). Only one patient contin-
ued to have daily headaches, although all respondents report-
ed a decrease in level of pain overall.

Intensity Level and Length of Headaches
Patients were asked to rate the intensity level of their headaches
prior to receiving prolotherapy and after their last prolothera-
py treatment, using a scale of 1 to 10 (1 being non-noticeable
and 10 being severe). Prior to treatment, 67% reported a pain
level of 10 out of 10. The remaining 33% of study participants
rated their pain between 8 and 9 out of 10. All of the partici-
pants reported that their pain was at least 8 out of 10 on the
pain scale prior to prolotherapy treatment. Following treatment,
significant decreases in intensity level were noted for 100% of
the patients. Forty-seven percent were able to state that the in-
tensity level following treatment was at level 1 (i.e., non-notice-
able; see Figure 3).

In this study, participants were also interviewed regarding the
average length of time they had headache or migraine pain
both prior to prolotherapy and following their last treatment
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FIGURE 3. Intensity Level Before/After Prolotherapy

60

FIGURE 2a. Average Amount of Headaches 
Before Prolotherapy

FIGURE 2b. Average Amount of Headaches 
After Prolotherapy

FIGURE 2a, 2b. Starting and ending average amount of headaches before and after receiving Hackett-Hemwall dextrose prolotherapy in 15
patients with headache and migraine pain.

FIGURE 3. Starting and ending intensity level of headaches on a scale
of 1-10 before and after receiving Hackett-Hemwall dextrose prolother-
apy in 15 patients with headache and migraine pain.
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of prolotherapy. Thirty-three percent reported that the tension
or migraine headache pain lasted between five and 12 hours.
Twenty-seven percent experienced pain lasting between 13 to
24 hours. Thirty-three percent experienced tension or migraine
headache pain lasting longer than 24 hours, ranging from one
day to greater than one week. Following prolotherapy treat-
ments, 39% experienced pain that lasted one hour or less. Fifty-
three percent reported pain that lasted under 12 hours follow-
ing the completion of their prolotherapy treatments (see Fig-
ure 4). Sixty-six percent reported improvement that continued
an average of 22 months after the completion of prolotherapy
treatments.

Associated Symptom Level Before and After Prolotherapy
Patients were asked to rate associated symptoms that generally
accompany their headaches, such as nausea and vomiting, on a
scale of 1 to 10—both before prolotherapy, as well as at the con-
clusion of the treatments. Twenty-seven percent rated the asso-
ciated symptoms at a level of 10 prior to treatment. Following
completion of prolotherapy treatments, 67% rated them at a level
of one (see Figure 5, page 62).

Patients were also asked if the associated symptom relief was
sustained following the completion of prolotherapy treatments.

Sixty-seven percent reported that the improve-
ment continued. Only one patient (7%) report-
ed that prolotherapy had not reduced the level
of associated symptoms. 

Sensitivity to Light
Sensitivity to light is a common complaint asso-
ciated with tension or migraine headaches.
Study participants reported on light sensitivity
both prior to and following completion of the
prolotherapy treatments, rating them on a scale
of 1 to 10 (with 10 being the most severe). Sixty-
seven percent reported a 10 out of 10 light sen-
sitivity prior to treatment. After prolotherapy,
67% reported sensitivity levels of 1, indicating
very little sensitivity to light during a headache.
Improvement continued for most patients, with
73% reporting reduced sensitivity that had at
least somewhat continued to the present (see
Figure 6, page 62).

Overall Change in Tension Headache or Migraine Pain
Finally, study participants were asked to place themselves in one
of six categories. Patients could choose one of the following an-
swers:

1. I feel totally normal now.
2. It is radically better, but not totally normal.
3. I am very much better due to prolotherapy.
4. I am somewhat better due to prolotherapy.
5. I am not better from prolotherapy.
6. I am worse due to prolotherapy.
Thirty-nine percent experienced a complete resolution in

their headache or migraine pain, stating that they “totally nor-
mal now.” All of the patients reported that they felt at least
“somewhat better” due to their treatment with prolotherapy (see
Figure 7, page 64). 

Discussion
Principle Findings
The results of this retrospective pilot study strongly suggest that
Hackett-Hemwall dextrose prolotherapy can play a role in de-
creasing intensity level, frequency, duration, number of associ-
ated symptoms and light sensitivity in patients with headache

FIGURE 4a. Average Length of Headache 
Before Prolotherapy

FIGURE 4a. Average Length of Headache 
After Prolotherapy

FIGURE 4c. Improvement in Length of Headache

FIGURE 4a, 4b, 4c. Starting and ending average length of headaches before and after
receiving Hackett-Hemwall dextrose prolotherapy in 15 patients with tension headache
and migraine pain.
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and migraine pain. One-hundred percent of patients reported
they were at least somewhat better after receiving Hackett-
Hemwall dextrose prolotherapy, with 39% of these patients re-
porting 100% improvement. Forty-seven percent of patients stat-
ed the intensity of their pain was almost not noticeable after re-
ceiving treatment. Notable improvements in the duration of
time they suffered from headache pain was also experienced
after treatment. Seventy-three percent of patients reported a de-
creased sensitivity to light during a headache. Symptoms asso-
ciated with tension and migraine headaches decreased in 80%
of the patients in this study. 

Study Strengths and Limitations
By virtue of its design, this retrospective pilot study cannot be
compared to randomized placebo-controlled clinical trials. In-
stead, its aim was to document the response of patients with
headache and migraine pain to the Hackett-Hemwall technique
of dextrose prolotherapy at a charity medical clinic.

Strengths of the study were that numerous parameters effect-
ing tension headache and migraine headache sufferers were
studied. Though the sample in this study was small (n=15), the
quality of the cases treated is notable. 67% of the cases experi-
enced at least three headaches or migraines a week, and 5 of the
15 participants reported headache or migraine pain occurring
daily prior to treatment with prolotherapy. 

As this was a charity medical clinic with limited resources and
personnel, the only therapy offered was prolotherapy treatments
given every three months. In private practice, by contrast, the
Hackett-Hemwall technique of dextrose prolotherapy is typical-
ly given every four to six weeks. If a client is not improving or
has poor healing ability, the prolotherapy solutions may be
changed or strengthened or the client is advised about addition-
al measures to improve their overall health. This can include
advice on diet, supplements, exercise, changes in medications,
additional blood tests, physiotherapy and/or other medical care.
Often clients are immediately weaned off any anti-inflammato-
ry and opioid medications that inhibit the inflammatory re-
sponse that is needed to achieve a healing effect from prolother-
apy. Since none of these were done, the results of this study are
expected to represent the least optimum level of success achiev-
able with Hackett-Hemwall dextrose prolotherapy.

Another shortcoming of this study was the subjective nature
of some of the evaluated parameters including intensity, dura-
tion and frequency since the results relied on answers to ques-
tions by the patients. In addition to a lack of documentation of
the patients’ extensive history and physical examination, there
was also a lack of X-ray or MRI correlation for diagnosis and re-
sponse to treatment. Further, any additional pain management
care that the patients may have been receiving was not con-
trolled.

Interpretation of Findings
Hemwall-Hackett dextrose prolotherapy was shown to be effec-
tive in eliminating the frequency, intensity and length of tension
and migraine headaches. In addition, there was a noted decrease
of symptoms associated with these headaches after treatment,
thus promoting an improved quality of life in patients receiving
treatment. For the vast majority of the patients, this improve-
ment continued to the time of this data collection (an average
of 22 months after their last prolotherapy treatment). 

The utilization of dextrose prolotherapy for relieving
headaches was documented back in the early 1960s with research
performed by Drs Hackett and Kayfetz. Good to excellent re-
sults were reported by Dr. Hackett in 90% of 82 consecutive pa-
tients he treated with neck and/or headache pain.32,33 Remark-
able results were also reported by Dr. Kayfetz and associates who
treated 206 patients for headaches due to a trauma. His results
showed that in 79% of patients, prolotherapy completely relieved
their headaches.34

Could there be a pathophysiological relationship to headache
and migraine pain? In a study reported in 2005, Migraine Pain
Location: A Tertiary Care Study of 1283 Migraineurs, 39.8% of pa-
tients experienced pain located occipitally and another 39.7%
reported neck pain. Headache location was not correlated with
lifetime duration of migraine, intensity, or response to treat-
ment. This study also noted a trend of occipital, neck and ver-
tex trigger areas occurring with chronic migraine. In contrast,
episodic migraine locations were more commonly found with or-

FIGURE 5. Intensity of Symptoms Associated with 
Tension and Migraine Headaches

FIGURE 6. Sensitivity to Light Before/After 
Prolotherapy

FIGURE 5. Starting and ending intensity of associated symptom level
of headaches, on a scale of 1-10, before and after receiving Hackett-
Hemwall dextrose prolotherapy in 15 patients with tension headache
and migraine pain.

FIGURE 6. Starting and ending sensitivity to light before and after re-
ceiving Hackett-Hemwall dextrose prolotherapy in 15 patients with
headache and migraine pain.



bital, frontal, and temporal pain. Age also
was found to have a significant effect on
headache trigger location. After age 50,
the frequency of neck pain trigger sharply
increased from approximately 40% at age
50 to over 50% by the age of 60.35

The coexistence of headache and neck
pain is common and so closely related that
treatment of the neck is often necessary
to reduce the frequency, intensity, and du-
ration of the headaches.36-44 In a retrospec-
tive study done in one emergency room
of patients treated for headaches, intra-
muscular injections of bupivicaine to the
lower cervical muscles provided complete
relief from headache pain in 65% of pa-
tients and partial relief was reported by an
additional 20%.45 The injections used in
this pilot study were administered into
areas of the cervical spine and posterior
headache pain and/or tenderness. 

In clinical experience, many people
state their headache begins at the base of
the neck and travels up the back of the
head. The most important prognostic tool
in such situations is found to be joint pain
on palpation.46 This is one of the main di-
agnostic tool used by physicians who per-
form Hackett-Hemwall prolotherapy.
This is a significant clue that the etiology
of the headache is in the neck and is pro-
ducing referred pain, as described in the
referral patterns of ligaments of the neck
by George S. Hackett, MD, the father of
prolotherapy.47 This diagnosis may then
also be verified immediately after pro-
lotherapy injections containing an anes-
thetic are administered because it can
bring about immediate pain relief to the
treated structure or referral pain area, in-
cluding headaches.48

Comparison of pre- and post-study data
in this pilot study demonstrated signifi-
cant improvements across all indicators
after patients received Hackett-Hemwall
dextrose prolotherapy. This therapy has
unique physiological effects that promote
long-term repair of these soft tissue struc-
tures causing pain—including tension
and migraine headache and neck pain:

• Pain is immediately alleviated due to
the effect of the anesthetic in the
prolotherapy solution and confirms
the diagnosis of weak ligaments and
tendons in the treated area.49

• The proliferant in the prolotherapy
solution, dextrose, stimulates local-
ized inflammation which is neces-
sary for the first stage of healing.50,51

• Cells promptly respond to the
inflammation by producing growth
factors, or facilitators, causing
fibroblastic proliferation (cells
through which collagen is made and
by which ligaments and tendons
repair).52,53

• Ligaments and tendons tighten and
increase in mass, strength, and
thickness due to the collagen tissue
production following prolotherapy
treatment54,55 Upon the final stage of
healing, pain will typically subside
because the ligament and tendon tis-
sue has matured and strengthened.

The mechanism by which dextrose pro-
lotherapy in this study effectively treated
the tension and migraine headaches in
these fifteen patients is presumed to be by
stimulating cervical ligament repair. As of
yet, there is no definite reliable clinical
methodology to determine mild to mod-
erate cervical ligament laxity and repair.

The current study followed patients, on
average, 22 months after their last pro-
lotherapy treatment and all 100% still had
benefit from the prolotherapy their re-
ceived. While this doesn’t prove that liga-
ment repair occurred, it does give cre-
dence to the notion that prolotherapy af-
fected cervical structure and function in a
positive manner in these patients.
Whether dextrose prolotherapy can effec-
tively treat all the headache-types equally
is a question further research will have to
answer. 

Conclusions
In this retrospective pilot study the authors
investigated the Hackett-Hemwall tech-
nique of dextrose prolotherapy (also
known as regenerative injection therapy)
on 15 patients with recurring tension or
migraine headaches who were followed,
on average, 22 months after their last pro-
lotherapy treatment. The study objective
was to determine the effectiveness of dex-
trose prolotherapy on alleviating recur-
ring tension and migraine headache pain
and associated symptoms. Phone inter-
views were conducted to gauge variations
in frequency and duration of headaches,
levels of pain, change in light sensitivity,
and other quality of life measures before
and after receiving dextrose prolotherapy.

Clinically significant improvements
across all indicators were reported on
completion of prolotherapy treatments
including decreased intensity level, fre-
quency, duration, number of associated
symptoms and light sensitivity in patients
with tension and migraine headache pain.
One-hundred percent of patients report-
ed they were at least somewhat better after
receiving Hackett-Hemwall dextrose pro-
lotherapy with 39% of these patients re-
porting 100% improvement. Forty-seven
percent of patients stated the intensity of
their pain was not noticeable after receiv-
ing treatment. Notable improvements in
the duration of time they suffered from
headache pain was also observed. Seven-
ty-three percent of patients reported a de-
creased sensitivity to light during a
headache. Symptoms associated with ten-
sion and migraine headaches decreased
in 80% of the patients. Eighty percent of
study participants reported that the re-
duction in tension or migraine headache
pain as a result of prolotherapy mostly
continued (with greater than 75% reduc-
tion in pain) since their last treatment.
Seventy-three percent of participants re-
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FIGURE 7. Overall Change in Headache/Migraine

FIGURE 7. Overall changes in tension headache or migraine pain since last treatment of
Hackett-Hemwall dextrose prolotherapy.
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ported the improvement of the intensity
of their tension or migraine headache
pain since receiving their last prolothera-
py treatment has continued to this day.

Since this pilot study found such sig-
nificant improvement from these painful
and debilitating conditions, further stud-
ies under more controlled circumstances
and with larger patient numbers should
be done. n

Ross A. Hauser, MD is the Medical Director of
Caring Medical and Rehabilitation Services in
Oak Park, Ill. and is a renowned prolothera-
pist and natural medicine specialist with a na-
tional referral base seeing patients from all over
the United States and abroad. Dr. Hauser and
his wife, Marion, authored the national best
seller “Prolo Your Pain Away! Curing Chron-
ic Pain with Prolotherapy” now in its third edi-
tion, along with a four-book topical mini series
of prolotherapy books. He also spear-headed the
writing of a 900-page sports book that discuss-
es the use of prolotherapy for sports injuries,
“Prolo Your Sports Injuries Away! Curing
Sports Injuries and Enhancing Athletic Per-
formance with Prolotherapy.”

Heather L. McCullough, MA is trained as
a certified midwife, delivering over 200 ba-
bies. She works on the clinical team of Caring
Medical and Rehabilitation Services and is
passionate about natural medicine and pro-
lotherapy. She also actively researches and
writes case reports for Caring Medical’s wide
array of publications.
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