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Abstract: The objective of this study is to evaluate the effect of using vitamin B12 injections on people
with symptoms of joint pain and loss of function associated with acute and chronic bursitis. Also the
study was intended to identify any connection between bursitis and decreased stomach acid secretion,
since proper vitamin B12 absorption depends so highly on the intrinsic factor secreted by the parietal
cells of the gastric mucosa.
Forty patients with bursitis were recruited into the study, many of whom had been previously treated by
conventional methods without success, and instructed on proper self-injection technique so that they
could administer once daily vitamin B12 injections. Outcome measures included the Arthritis Impact
Measurement Scale, joint range of motion measurements, subjective reporting, erythrocyte
sedimentation rate, C-reactive protein, uric acid, complete blood count, and general chemistry.
At the end of the study, participants were categorized into one of three groups depending on the
objective and subjective measures of symptom relief. Twenty of the 37 individuals who had completed
the study were considered “Greatly Improved” and had reported complete relief or near complete relief
of all bursitis symptoms. Twelve of the 37 participants were considered “Moderately Improved” because
the frequency and severity of their symptoms substantially decreased but did not entirely resolve.
Finally, five out of the 37 participants were grouped as “No Change” since the therapy did not seem to
significantly affect either objective measures or subjective reporting of symptoms. No one in the study
reported worsening of symptoms. Objective measures correlated with subjective reporting of symptom
relief.
Arthritis Impact Measurement Scale values improved by 6-fold in the “Greatly Improved” group
(p<0.005) and 3-fold in the “Moderately Improved” group as compared to the “No Change” group.
Objective range-of-motion measurements improved by 100% in the “Greatly Improved” group (p<0.05)
and 50% in the “Moderately Improved” group, as compared to those in the “No Change” group.
Results of Heidelberg testing showed that 55% of those in the “Greatly Improved” group had moderate
to severe hypochlorhydria, 50% of those in the “Moderately Improved” group had moderate to severe
hypochlorhydria, and none of those in the “No Change” group had moderate to severe hypochlorhydria.
This study demonstrates the effectiveness of intramuscular injections of vitamin B12 in the treatment of
bursitis. Vitamin B12 decreased and eliminated the pain associated with bursitis, increased joint range
of motion, decreased inflammation, and improved blood chemistry results. A connection was also
established between hypochlorhydria and bursitis.

Introduction
The pain and loss of joint mobility associated with bursitis are common presenting symptoms in clinical
practice. Inflammation of the fluid-filled bursae sacs which surround the large joints can be triggered by
repetitive motions as well as traumatic injury. Symptoms include pain on movement, pain caused by
pressure, pain lying on the affected joint, swelling, and stiffness. For many people, bursitis can be a
recurring condition. After resolution of the initial acute event, the symptoms of bursitis can linger at a
low level for years. Individuals with a tendency towards bursitis can have repeat attacks after vigorous
exercise or overwork. Standard medical treatments include rest, ice, NSAIDS, and in some cases
cortisone injections or surgery.
In the 1950’s, Dr. Klemes studied the effects of intramuscular injections of vitamin B12 on patients with
acute subdeltoid bursitis. He published a research article in 1957 in which 40 patients with acute
bursitis of the shoulder received injections of 1000mcg vitamin B12 daily for seven to ten days, then
three times per week for several weeks1. Thirty-seven of the patients improved with rapid pain relief
and decreased intensity of subjective symptoms. Many patients reported complete relief within a few
days. Some individuals in the study with radiological evidence of calcification of the bursa showed
decreased levels of calcium deposits on follow-up x-rays.
This simple and effective treatment for bursitis was revived by Dr. Jonathan Wright in the 1980’s and has
been in use at his clinic ever since. Patients at Dr. Wright’s Tahoma Clinic have responded to treatment
in a way similar to those investigated in Dr. Klemes’ article2. In addition to acute bursitis of the shoulder,
vitamin B12 injections have been successful in treating chronic bursitis, and also bursitis of the hip,
elbow, and knee. The majority of patients respond to therapy within two weeks, but others may require
injections for three or four weeks before noticing any improvements. Dr. Wright has made the
additional discovery that individuals with bursitis who respond to vitamin B12 injections often have the
co-morbid condition of hypochlorhydria or achlorhydria. Since proper functioning of the parietal cells of
the gastric mucosa is necessary for both the production of stomach acid and intrinsic factor,
hypochlorhydria or achlorhydria can be a precursor to a vitamin B12 deficiency. This topic takes on
additional relevance with the modern widespread use of proton pump inhibitor drugs3, 4.
The current study was launched to further investigate the clinical results that have been observed by the
relatively small number of doctors who have been using vitamin B12 injections as a treatment for all
kinds of bursitis. In order to assess the effectiveness of daily intramuscular injections of vitamin B12 on
relief of bursitis symptoms, we have conducted this two month study on newly recruited patients.
Many of the subjects had been previously diagnosed with bursitis and have received conventional
treatment without lasting effect. All of the subjects were treated and there was no placebo group.

Materials & Methods
Forty patients were enrolled in our study, most of whom responded to our in-house flyers, web site link,
and radio show announcements. These were selected from a group of about sixty individuals who

applied for entry. All of the subjects were screened for current symptoms of bursitis through medical
interview and physical examination. Many of the participants were previously diagnosed with bursitis.
All of the subjects had previously tried some type of conventional treatment without lasting effects. Our
inclusion criteria were: 1) previous diagnosis of bursitis or new diagnosis based on clinical findings; 2)
current symptoms of active bursitis; 3) bursitis of the shoulder, hip, elbow, or knee; 4) not currently
taking vitamin B12 injections. Exclusion criteria were: 1) pregnant; 2) liver disease; 3) currently taking
prednisone or corticosteroid medications; 4) joint symptoms which could be better classified under a
different diagnosis.
Our two month study included a total of five visits to our clinic and laboratory facility. The first visit was
meant to identify potential candidates using a complete medical history, physical examination, joint
range of motion measurements with a goniometer, and completion of the Arthritis Impact
Measurement Scale version 2 (AIMS2). Those accepted into the study were invited back for a second
visit in which a Heidelberg Test was performed to assess stomach acid production levels. A fasting
SMAC blood test was drawn at this time, including complete blood count (CBC), electrolytes, iron panel,
uric acid, erythrocyte sedimentation rate (ESR), c-reactive protein (CRP), hemoglobin A1C, lipid panel,
SGOT, SGPT, GGT, and glucose. Each participant was instructed on the proper method of self-injection
before leaving the clinic and given two 30ml vials of cyanocobalamin and sixty syringes with needles.
During the third, forth, and final visit, each subject was given a follow-up interview and examination.
Range of motion measurements were repeated and the AIMS2 was re-administered. At the final visit, a
second identical SMAC blood test was drawn.
The dosage of cyanocobalamin was 1000mcg, injected intramuscularly once per day for sixty
consecutive days. Subjects were required to complete a log sheet noting the time of injection and to
return their empty vials at the completion of the study. Subjects were allowed to continue any
medications or supplements that they had been previously taking. There were three participants who
did not comply with the injection frequency and their results are not included in the study.

Results
The most dramatic result observed in the study was the subjective relief of bursitis symptoms reported
by many of the participants. Figure 1 shows the number of subjects who subjectively reported that they
had experienced some degree of symptom relief such as decreased pain or increased joint mobility.
Each participant was given a medical interview at every clinic visit and asked about any changes that
they may have experienced in regards to their bursitis symptoms. At the first visit, all participants were
experiencing symptoms of bursitis. Two weeks later, 20 participants reported a decrease in their
symptoms ranging from mild improvement to complete relief. These participants reported the same or
increased improvements at four weeks and eight weeks. An additional 7 participants noted
improvements at the four week interview date. These improvements lasted at least until the end of the
study four weeks later, bringing the total number of subjects reporting improvements to 27. On the
final 8 week follow-up visit, 5 additional participants reported that their bursitis symptoms had

decreased, for an overall total of 32. The number of participants who reported that their symptoms
were greatly improved increased from 3 to 12 between the second and fourth week, and increased from
12 to 20 between the fourth and eighth week. These changes are illustrated by the color coding in the
figure.

Figure 1: Number of participants reporting subjective improvements in bursitis symptoms at 0 weeks, 2 weeks, 4 weeks, and
8 weeks. Those reporting that they were greatly improved are shown in red, and those reporting mild to moderate
improvements are shown in blue.

The second most important result is the significant objective improvements that were observed in the
AIMS2 questionnaire values. Each participant was grouped into one category at the end of the study.
The first group was labeled “Greatly Improved” and included those who reported that they had
experienced great improvements in their bursitis symptoms. Those who were considered “Greatly
Improved” had complete relief or near complete relief of their bursitis symptoms. The second group
was labeled “Moderately Improved” and included the participants who had experienced partial relief of
symptoms. The people belonging to the “Moderately Improved” group had a considerable
improvement in joint mobility and pain relief, but not a complete remission. Finally, there were those
who experienced no changes and were counted into the “No Change” group.
Figure 2 shows the average improvements in the AIMS2 questionnaire scores of each group, comparing
the results at the final visit with those from the first visit. Participants in the “Greatly Improved” group
increased their AIMS2 score by 50 points on average over baseline. Those in the “Moderately
Improved” group increased their AIMS2 score an average of 24 points over baseline. Subjects in the “No

Change” group saw a 9 point average increase in AIMS2 scoring. Using a T-Test analysis, the difference
between the improvement in the “Greatly Improved” group compared to the “No Change” group was
shown to be statistically significant (p<0.005). However, the difference in improvement between the
“moderately Improved” and “No Change” groups was not statistically significant.

Figure 2: Average improvement in AIMS2 score for each group, comparing initial testing with final testing.

The third result that was observed in this study was a dramatic improvement in total joint range-ofmotion measurements in those responding to the treatment. Joint range-of-motion measurements
were obtained prior to treatment and at every subsequent visit during the treatment phase of the study.
The joints measured included shoulders, hips, knees, neck rotation, wrists, and metacarpal-phalangeal
joints for a total of twenty measurements.
Figure 3 shows the average improvements in total joint range-of-motion that were observed all of the
subjects. Those in the “Greatly Improved” group improved their range-of-motion measurements an
average of 203 points over baseline. Subjects in the “Moderately Improved” group improved their
range-of-motion measurements an average of 154 points over baseline. In the “No Change” group, the
average improvement was 100 points. Using a T-Test analysis, the difference in improvement between
the “Greatly Improved” group and “No Change” group was shown to be statistically significant (p<0.05).
However, the difference between the “Moderately Improved” and “No Change” group was not
statistically significant.
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Figure 3: Average increase in total joint range-of-motion measurements, comparing initial evaluation with final evaluation.

The fourth result that was observed in the study was a correlation between hypochlorhydria and
symptoms of bursitis. A Heidelberg stomach acid evaluation was performed on each participant in the
study. Those individuals who had improvements from taking the vitamin B12 injections also had the
lowest stomach acid levels. In the Greatly Improved group, 55% of the participants had some degree of
hypochlorhydria, including 4 people with moderate hypochlorhydria, 6 people with severe
hypochlorhydria, and one person with achlorhydria. In the Moderately Improved group, 67% of the
participants had some degree of hypochlorhydria, including 2 people with mild hypochlorhydria, 2
people with moderate hypochlorhydria, 3 people with severe hypochlorhydria, and one person with
achlorhydria. In the No Change group, only one person had mild hypochlorhydria. Figure 4 shows a
summary of these test results.

Figure 4: Summary of Heidelberg Test results arranged according to group.

Finally, we found two trends in regards to changes in blood work. There were six individuals who began
the study with elevated serum uric acid levels. On repeat testing after treatment with vitamin B12,
these elevated levels returned to normal. However, there were also two people who began the study
with normal serum uric acid levels who noticed an increase on repeat testing at the end of the study.
There were two individuals with an elevated C-reactive protein at the beginning of the study. Both
individuals had a normal reading on repeat testing at the end of the study. It is interesting to note that
none of the participants had an elevated mean corpuscular volume (MCV) or mean corpuscular
hemoglobin (MCH) at the beginning of the study.

Discussion
This study provides objective clinical evidence to support the previously observed results that daily
intramuscular vitamin B12 injections are an effective and safe treatment against bursitis. More than
half of the participants had complete relief of their bursitis symptoms by the end of the study, while an
additional 25% of the subjects had noticed some degree of benefit from the therapy. Pain levels were
significantly reduced and eliminated. Joint range-of-motion increased significantly according to both
subjective and objective measures. Inflammation was reduced and proper functioning was restored.
The results that are recorded in the present study are consistent with those first recorded by Dr. Klemes

over 50 years ago. They are also consistent with the clinical experiences of Dr. Wright and other
physicians at the Tahoma Clinic. Cyanocobalamin appears to be well tolerated at this dosage. There
were no reports of any side effects other than temporary mild tenderness at the site of injection.
Rather, participants tended to report “side benefits” such as increased energy, improved mood,
decrease in psoriasis rash, and decrease in asthma symptoms.
Another important result of this study is the evidence connecting bursitis with low stomach acid levels.
Half of the participants in the study had some degree of hypochlorhydria. The “Greatly Improved”
group had the highest percentage of individuals with moderate to severe hypochlorhydria. It makes
sense that low stomach acid can be a precursor to a vitamin B12 deficiency, since the acid producing
parietal cells of the gastric mucosa also produce intrinsic factor. However, the connection between
hypochlorhydria and bursitis has not previously been demonstrated through research. A review of the
literature revealed that prior studies have made a connection between vitamin B12 deficiency and loss
of bone mineral density5,6. This could possibly be explained through the common mechanism of
hypochlorhydria, since another function of stomach acid is preparation of dietary minerals for
absorption. Still it does not explain why treatment with vitamin B12 alleviates bursitis symptoms.
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