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Abstract

Objective: Determination of the effectiveness of periarticular 5% dextrose prolotherapy in the treatment of knee pain due to
osteoarthritis.

Material and Methods: The clinical results of prolotherapy with 5% periarticular dextrose in adult female and male patients
with knee pain and complaints related to osteoarthritis were evaluated retrospectively. During the examination, we identified
the sensitive ligaments in the knee and injected 1 cc of 5% dextrose with a 0.6 * 60 mm sterican needle. In routine practice,
stretching exercises are recommended to patients after prolotherapy and for analgesia, a combined analgesic containing
paracetemol 500mg + codeine phosphate 10mg + caffeine 30mg is given for the first 3 days. In addition to the initial
application, prolotherapy is performed 3 times with an interval of 20 days, and when the Visual Analogue Scale (VAS) score
decreases by 80% or more after the first or second injection, prolotherapy is terminated.

Results: 30 patients aged between 36-70 years were included in the study. Patients’ mean age was 52,9+9,0 years. Nineteen
patients received 3 sessions and 11 patients received 2 sessions of prolotherapy. A significant decrease was achieved in VAS
scores of all patients except one patient. The VAS score was 2.9 at the end of the third session meanwhile the initial VAS
average was 8.4. None of the patients had any side effects that would terminate the treatment.

Conclusion: The data obtained in the study show that prolotherapy with periarticular 5% dextrose is effective in the treatment
of knee pain and complaints related to osteoarthritis. However, more comprehensive studies will be guiding the clarification
of its place in the osteoarthritis’ treatment.

Keyword: Prolotherapy, Knee, Osteoarthritis, Periarticular 5% Dextrose, Visual Analog Scale

INTRODUCTION

Osteoarthritis is a painful, degenerative disease that
causes dysfunction in the joints. Osteoarthritis of
the knee is a common, chronic, non-inflammatory
arthritis that causes joint pain and disability*. Knee
osteoarthritis is  mostly  age-related and
approximately 30% of the population over the age
of 65 has osteoarthritis?. Knee osteoarthritis is an
important public health problem because of its high
prevalence, besides causing loss of workforce and

expensive treatment methods®. The mechanism of
pain and functional impairment in osteoarthritis is
complex. There are genetic, biochemical,
biomechanical and psychosocial factors. The fact
that patients respond differently to different
treatments, suggests that there is no common pain
mechanism in knee osteoarthritis*. Although
exercise and weight loss are effective in knee
osteoarthritis, they are often not sufficient®.
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Complementary treatments such as physiotherapy,
analgesic drugs, acupuncture and herbal therapy
have also been shown to be effective in patients with
knee osteoarthritis®’. Current guidelines suggest
that a multidisciplinary approach should be
followed in the treatment of knee osteoarthritis,
including non-pharmacological, pharmacological,
surgical and complementary therapies®. In advanced
knee osteoarthritis, knee replacement is a highly
effective but costly treatment. Therefore, the
development of a safe and effective treatment
option that complements the current conservative
treatment remains a priority in clinical trials®.
Prolotherapy is a regenerative and complementary
treatment method. With prolotherapy, proliferating
substances are applied with a purpose of creating
microtraumas in the desired anatomical regions.
Different proliferating agents and cells can be
applied in this process. For example, dextrose
solutions, mannitol, sodium morrhuate, platelet-rich
plasma and stem cells are a few of them!®,
Dextrose solutions are mostly used as 12.5-25%
periarticular and articular hypertonic solutions. In
vitro studies show that dextrose solutions can have
similar histological and molecular effects at lower
levels®?. The clinical results of our prolotherapy
applications with 5% dextrose periarticular
injections to patients with knee joint osteoarthritis
were retrospectively evaluated in this study.

MATERIALS AND METHODS

We started our study after receiving ethics
committee approval from the Gebze State Hospital
with protocol number 2019-42. In this study, the
records of 30 patients; who applied to the
Traditional and Complementary  Medicine
Polyclinic with knee pain due to osteoarthritis and
were treated with 5% dextrose periarticular
prolotherapy; were reviewed and the data obtained
were retrospectively evaluated. Informed consent
was obtained from each patient.

Our patients were asked to consult their physical
therapy and rehabilitation physicians before
injection.

Inclusion criteria

Patients with stage 2 and stage 3 according to the
Kellgren Lawrence classification were included in
the study. Before the injection, the painful
ligaments of the knee were identified and 1 cc of 5%
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dextrose was injected into each painful and tender
ligament. Patients were monitored during the
injection. Saturation values and peak heart rate were
followed during the injection and observed after the
injection.

The prolotherapy application process

In our outpatient clinic, prolotherapy is not applied
to patients with rheumatological disorders, bleeding
disorders, and needle phobia. During this
application, it is recommended to do stretching
exercises after prolotherapy and an analgesic
containing paracetamol 500 mg + codeine
phosphate 10 mg + caffeine 30 mg is given for the
first 3 days. In our polyclinic, after the initial
application of prolotherapy, 3 more sessions are
performed with an interval of 20 days.

Pain severity was assessed by Visual Analogue
Scale (VAS) scoring at baseline and at each session.
If the patient's VAS score decreases 80% or more
after the first or second injection, the treatment is
terminated.

Statistical analysis

SPSS software (IBM SPSS, Version 22.0, IBM
Corporation, Armonk, NY, USA) was used for data
analysis. Data were presented as mean and standard
deviation. T and repetitive ANOVA tests were used
to compare VAS scores between sessions. P<0.05
was considered significant.

%

/SSU LY

RESULTS

30 patients were included in the study in total.
Among them, 5 (16.7%) were male and 25 (83.3%)
were female. The mean age of the patients was
52.949.0 (minimum-maximum values: 36-70).

All patients got 2 sessions of prolotherapy
meanwhile only 19 patients got their 3" session of
prolotherapy. The mean VAS scores of the patients,
measured at the beginning and during the sessions,
are shown in Figure 1.

The mean of VAS score measured during the 1st,
2nd and 3rd session were all significantly lower
than the mean of the initial VAS score. (4.7£1.5,
3.1£1.8, and 2.9+1.8 vs. 8.4+1.1; p<0.05). The
mean VAS scores measured during the 2nd and 3rd
sessions were significantly lower than the mean of
the VAS scores measured during the 1st session
(3.1£1.8 vs. 2.9£1.8 vs. 4.7£1.5; p <0.05). The
mean VAS scores measured during the 2nd and 3rd
session were found to be similar (p>0.05)(Figure 1).
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Figure 1.Visual analog scale (VAS) scores
measured at baseline and in the 1st, 2nd and 3rd
Sessions.

The VAS scores of male and female patients
measured at baseline and during sessions are shown
in Figure 2. In male patients, the mean VAS score
measured in the 3rd session was lower than that
measured at the beginning (7+1.4 vs. 8.8+1.3). In
women, the mean VAS scores measured in the 1st,
2nd and 3rd sessions were found to be significantly
lower than the baseline (4.6+1, 3.1%1.3, 2.4+1 versus
8.4+1, 1; p<0.05). The mean VAS scores measured
in the 2nd and 3rd sessions were found to be
significantly lower in women compared to the 1st
session (3.1+1.3 and 2.4+1 versus 4.6+1; p<0.05),
but the mean VAS scores measured in the 2nd and
3rd sessions were similar (p>0.05).
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Figure 2. Visual analog scale (VAS) scores of female
and male patients measured at the beginning and 1st,
2nd and 3rd sessions.
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There was no significant difference between the
mean VAS scores of male and female patients
measured at baseline and between sessions (Figure
2).

DISCUSSION

In this study, 5% dextrose periarticular injections of
prolotherapy which were applied 3 times with an
interval of 3 weeks for the first time, were more
successful in patients with knee osteoarthritis
especially in female patients. Less post-injection
pain at periarticular injection sites increased the
patient’s satisfaction and adherence to treatment.
Osteoarthritis, the most common form of arthritis, is
an important disease of western societies, primarily
affecting the knee joint and causing progressive loss
of function, pain and stiffness®.

Osteoarthritis has the potential to worsen
progressively by affecting the extra-articular
structures as well as the degeneration of intra-
articular cartilage, bone and synovial tissues.
Because of the lack of successful and easy-to-apply
treatment options for knee joint osteoarthritis, a
continued research is required on new treatment
applications. Various non-invasive and minimally
invasive methods are used in the treatment of pain
associated with knee osteoarthritis.

The most common treatments are physical therapy,
the use of nonsteroidal anti-inflammatory drugs, and
if these methods are ineffective, intra-articular
injection of hyaluronic acid, corticosteroid and
platelet-rich plasma as well as prolotherapy are
used®® 14,

Factors such as the individual and social burden of
osteoarthritis, the damage it causes to work life, and
the overuse of health services by the patient can
significantly impair the quality of life of individuals.
Some important risk factors have been identified for
the development of osteoarthritis, which can be seen
in 10% of populations over the age of 50.

While some of these risk factors are demographic
factors such as age, female gender, being overweight
and having a family history of osteoarthritis
depending on the structural characteristics of the
person, many of them may be due to lifelong local
and unwanted mechanical traumas that disrupt the
joints™®. 83% of the cases included in our study were
female.

The risk factors mentioned above and the different
pathogenesis of osteoarthritis are important in terms
of offering alternative methods such as prolotherapy
in addition to the traditional medical and surgical
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treatments used in the treatment of this disease.
Prospectively managed research results with new
studies in cases of osteoarthritis developed due to
different mechanisms will be useful in terms of
understanding the clinical efficacy of prolotherapy
and in which osteoarthritis types it is more
effective’®. Since 83% of the cases included in our
study were female and the sample size of female was
sufficient, the success of prolotherapy was clearly
observed in female patients. Due to the small
number of male patients (17%), some of the
differences in VAS scores did not reach significance.
The mechanism of action of prolotherapy is
multifaceted. Fibroblast and vascular proliferation,
intense collagen deposition and stimulation of
cartilage growth are some of them. In addition,
elevated levels of extracellular  dextrose
hyperpolarize the nerves through a different
mechanism. Activation of potassium channels by
dextrose leads to increased potassium conductivity
and consequent neuronal hyperpolarization. The
analgesic effect of hyperpolarization with dextrose
injection has been proven. With dextrose
prolotherapy, neurogenic inflammation is prevented
and thus pain is reduced” 8,

In a study comparing periarticular prolotherapy and
intraarticular prolotherapy, it was found that the
VAS score was lower in the periarticular
prolotherapy group. Improvements in walking on
level ground, climbing stairs, and morning stiffness
were similar in both groups, and positive responses
were obtained. Intra-articular injections are used in
the treatment of arthritis, but this method is still
discussed among many clinicians because of the
needle penetration into the joint capsule and possible
side effects.

Periarticular injections are more safety than
intraarticular injections. It can give similar or even
better results!®. In our study, we performed
periarticular dextrose injection and found significant
decreases in VAS values.

Seven et al. investigated the efficacy of exercise and
ultrasonography-guided prolotherapy in patients
with chronic pain associated with a rotator cuff
lesion. It has been observed that the success of
treatment generally increases with prolotherapy®. In
our study, we applied 5% dextrose periarticular
prolotherapy and gave stretching exercises to the
patients. We believe that prolotherapy combined
with exercise therapy will be more effective.

The difference of prolotherapy from other
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regenerative injection treatments is that it is not
injected with biological material as in platelet-rich
plasma and stem cell injections. 5% dextrose and
hypertonic glucose are preferred in prolotherapy
applications because they are cheap, easily available
and safe'’. For these reasons, we used 5% dextrose in
our study, which is effective, inexpensive, easy to
access and has few side effects.

As an alternative method in the treatment of knee
osteoarthritis cases, intra-articular prolotherapy with
hypertonic glucose is also being investigated
increasingly?!: %2,

Sitet al. compared intra-articular hypertonic dextrose
prolotherapy administered 4, 8 and 16 weeks after the
initial application with normal saline injections over
a period of one year?.

Rabago et al. tested the efficacy of extra-articular
15% hypertonic dextrose and intra-articular 25%
dextrose in the treatment of patients with knee
osteoarthritis. Prolotherapy has produced beneficial
results in terms of pain and mobility in patients with
moderate and severe knee osteoarthritis. Our study is
on extra-articular prolotherapy and we concluded that
prolotherapy is an effective treatment for pain?.
This study had some limitations. Relatively lack of
number of the patients included in the study, the fact
that the disorders in the joints have not been
determined objectively, and probably the fact that the
studies are conducted in cases with osteoarthritis of
different severity require a cautious approach to the
statistical results. Functional changes were not
examined in our study. This is a limitation of our
study. Randomized-controlled studies with more
patients are needed in the future.

CONCLUSION

The result of this study supports that prolotherapy
performed with a similar method can be applied as an
alternative method in the treatment of knee
osteoarthritis. Prolotherapy using periarticular 5%
dextrose is a good option in patients with knee
osteoarthritis. Periarticular 5% dextrose application
by prolotherapy specialists in similar clinical
situations can positively affect patient satisfaction
and treatment success. Keeping detailed clinical
information of the patients, performing prolotherapy
with a similar protocol to the patients, interpreting the
treatment results based on similar and objective
criteria and keeping records of possible unexpected
situations by physicians who practice prolotherapy in
patients with knee osteoarthritis may provide a more
established treatment for patients with osteoarthritis.
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