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Comparative study between the effect of
neural versus intra-articular dextrose
prolotherapy on pain and disability in
patients with knee osteoarthritis
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Abstract

Background: Osteoarthritis (OA) is a degenerative disease which presents with joint pain and stiffness and reduced
mobility. Knee OA is the commonest cause of disability in adults. Dextrose prolotherapy is a new option used to
treat mild-to-moderate knee OA. Neural prolotherapy (NPT) is multiple small injections under the skin targeting
painful areas with natural substances. The aim of work was to evaluate and compare neural prolotherapy versus
intra-articular dextrose prolotherapy effect on relieving pain and improving disability of knee OA.

Results: VAS and WOMAC scores improved significantly immediately and at 3 and at 6 months, respectively, in
group I compared with group II (P < 0.001). The decrease in VAS scores and all the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) scores in group I along the follow-up period in comparison with the
baseline scores was statistically significant (P < 0.001). In group II, only WOMAC pain and stiffness scores improved
significantly. ROM showed insignificant increase in both groups at 3 and 6 months assessment. On follow-up, range
of motion increased in both groups and reached significance in group I (P = .002).

Conclusion: Dextrose prolotherapy both intra-articular and periarticular (neural) is a very effective and cheap
therapy for knee OA with good patient selection. Neural prolotherapy significantly relieves pain and improves
function in patients with knee osteoarthritis when compared with intra-articular prolotherapy thus avoiding hazards
of intra-articular knee injections.
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Background
Osteoarthritis (OA) is a degenerative disease which pre-
sents with joint pain and stiffness and reduced mobility.
Knee OA is the commonest cause of disability in adults,
and it usually affects quality of life [1–3]. The origin of
pain and disability does not seem to be clear, but there
are many pain generators in the ligaments, tendons, ar-
ticular capsule, periarticular ligaments, synovium, bone,
and lateral meniscus that are incriminated in pain [4].

Conventional management of knee OA includes acet-
aminophen, nonsteroidal anti-inflammatory drugs, glu-
cosamine, chondroitin, opiates, topical capsaicin therapy,
intra-articular hyaluronic acid, corticosteroid injections,
acupuncture, and use of wedge insoles [5], but none of
them completely resolves pain in knee OA [6].
Prolotherapy (proliferation therapy) is an injection-

based treatment used for chronic musculoskeletal condi-
tions. It is an alternative medicinal practice. It includes
injection of an irritant substance in joint space, weak
ligament, or insertion of tendon to treat pain and stiff-
ness [7–9]. Dextrose prolotherapy is a new option used
to treat mild-to-moderate knee OA. It includes injection
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of dextrose inside or outside joint space to enhance heal-
ing of tissues with chronic injuries [10, 11].
The mode of action of dextrose prolotherapy is not

clear. Although some studies have recommended using
dextrose prolotherapy in management of pain and im-
provement of function in patients with knee OA, it
needs more studies [12–16].
Neural prolotherapy (NPT) is based on the manage-

ment of neurogenic inflammation and nerve injury as it
consists of multiple small injections immediately under
the skin targeting painful areas where the nerves are sen-
sitive with simple and natural substances [17].

Aim of work
The aim of the study is to evaluate and compare neural
prolotherapy versus intra-articular dextrose prolotherapy
effect on relieving pain and improving disability scores
of knee OA.

Methods
This is a comparative study that included 80 patients di-
agnosed as chronic knee osteoarthritis according to ACR
criteria [18]. Exclusion criteria included body mass index
(BMI) > 45 kg/m2, obvious ongoing psychiatric illness,
patient with skin pathology at site of injection such as
infection, wound or malignancy, coagulopathy, diabetes
mellitus, intra-articular injection or prolotherapy within
the last year, history of trauma within 3 months prior to
study, and indication for surgical arthroplasty. The study
was approved by the institutional research board (Ethical
committee), and a verbal and written consent were taken
from the patients. Severity of knee OA was graded ac-
cording to the Kellgren–Lawrence classification scale for
radiological assessment of OA [19]. They were randomly
divided into two groups:

Group I
All analgesics were stopped 2 days before and for 2
weeks after injections. The patients of this group re-
ceived 8 weekly subcutaneous injections of 0.5–1 ml of
buffered dextrose 5% (by solving 500 ml of dextrose 5%
with 2.4 ml of sodium bicarbonate 8.4) in each CCI
(chronic constriction injury) point which is formed by
cutaneous nerve swelling proximal to its point of pene-
tration of the fascial layer at the fascial transition zone,
along the pathways of superficial nerves around knee
and tender points around knee [20, 21] (Fig. 1).
The needle used was 25G needle, and it was applied to

subcutaneous tissue; then we did fanning of that needle
(redirected it in a new direction) and repeated this (2–3)
times. Two milliliters of the solution were injected in
each tender point [22].

Group II: intra-articular group
All analgesics were stopped 2 days before and for 2
weeks after injections. Eight milliliters of dextrose 10%,
and 2 ml of lidocaine 2% via a lateral approach using
23G needle were injected into the knee joint. Injection
was repeated every 2 weeks for 8 weeks [23]. After injec-
tions, we advised the two groups to use ice pack for few
minutes at the site of injection twice daily for 2 days. In
case of post-injection pain, we gave the patient acet-
aminophen tablet every 6 h for 1 day. Patients were
asked to rest their knee for 3 days and to do quadriceps
strengthening exercises (static exercise) [22].
Follow-up of patients were done at the end of sessions

and after 3 and 6 months by the following: the visual
analog scale (VAS) for pain [24]; Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC)
for assessment of knee pain, stiffness, and physical func-
tion [25]; and goniometer for the range of movement
(ROM) [23].

Statistical analysis
All statistical analyses were performed using SPSS for
Windows version 20.0 (SPSS, Chicago, IL, USA). All
continuous data were normally distributed and were
expressed in mean ± standard deviation (SD), while cat-
egorical data were expressed in number and percentage.
The comparisons were determined using Student’s t test
for two variables with continuous data of normal distri-
bution. Chi-square test was used for comparison of vari-
ables with categorical data. Repeated measure ANOVA
test was used for comparison of the variable along the
follow-up period. Statistical significance was set at P ≤
0.05.

Results
The mean age of patients in group 1 of neural prolother-
apy was 55.5 ± 7.9, while the second group of intra-
articular prolotherapy was 54 ± 8.7. Regarding age, sex,

Fig. 1 Anterior femoral nerves & chronic constriction injury points
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duration of disease, BMI, and x-ray score of neural pro-
lotherapy and intra-articular prolotherapy, there was no
significant difference between the two groups (P = 0.391,
0.377, 0.565, 0.944, and 0.654, respectively) (Table 1).
Comparing the VAS and WOMAC scores between the

two groups revealed a statistically significant improve-
ment in the VAS and WOMAC scores of total pain,
stiffness, and function immediately and at 3 and 6
months, respectively, in group I of neural prolotherapy
(P < 0.001) (Tables 2 and 3).
The decrease in VAS and WOMAC scores (total pain,

stiffness, and function) in group I was statistically signifi-
cant all through the follow-up period in comparison to
the baseline (P < 0.001). In group II, only WOMAC pain
and stiffness scores improved significantly along the
same period (as seen in Table 2). As regards knee ROM,
it significantly increased only in group I on follow-up (P
= 0.002) (Table 4).

Discussion
Prolotherapy is a regenerative therapy which was discov-
ered in 1950s. The word “prolotherapy” is derived from
“proliferation”. The substance that is usually used in pro-
lotherapy is hypertonic dextrose [11, 26].
The mechanism of action of dextrose prolotherapy is

unclear. The most acceptable mechanism of action is
that dextrose stimulates the inflammatory pathway. Dex-
trose increases cytokines and growth factors, which in
turn enhances healing of affected tissue and improve
joint movement [12].
Dextrose enhances regeneration of the joint cartilage.

Many evidence said that prolotherapy stimulates maturation
of collagen fibers and fibrous tissue of injured ligaments [27].
Studies stated that dextrose prolotherapy has better effect
than local anesthetic injection and exercise [28].
Prolotherapy is used as an alternative therapy in many

musculoskeletal diseases. Multiple studies were done on
the treatment of knee OA with dextrose prolotherapy
that support its healing and regenerating effect [29].
With longer periods of follow-up, dextrose prolotherapy

might improve radiographic grade and increase thick-
ness of articular cartilage [30].
Our study illustrated that both intra-articular and peri-

articular prolotherapies caused a reduction in the total
WOMAC score at the end of the 6-month follow-up by 24
points in the periarticular group and 2.7 points in the intra-
articular group. Rabago et al. had the same results in which
periarticular prolotherapy caused reduction in WOMAC
score by 15.32 points at 52 weeks [14]. On the other hand,
another study stated that intra-articular prolotherapy caused
significant reduction in the WOMAC score by 30.5 points
which is not similar to our results [13].
Evaluation of the WOMAC subscale in our study re-

vealed that periarticular dextrose prolotherapy caused its
reduction by 6.9 points compared with 0.9 in the intra-
articular prolotherapy group. Periarticular injection may
have a better effect in alleviating pain as it reduces
neurogenic inflammation [31].
The WOMAC stiffness subscale revealed reduction by

1.4 points in the periarticular prolotherapy group versus
0.5 point in the intra-articular prolotherapy group, and
WOMAC function subscale showed reduction by 13.7
points in the periarticular prolotherapy group versus 1.4
in the intra-articular prolotherapy group.
One study stated that the intra-articular dextrose pro-

lotherapy group had reduction in the WOMAC pain
subscale by 6.8 points, in the WOMAC stiffness subscale
by 2.3 points, and in the WOMAC function subscale by
20.8 points [32]. This difference from our results may be
due to variable intervals between injections.
The WOMAC score significantly decreased until 3

months, then it maintained during the whole period of
the study which means that prolotherapy effect reached
a plateau after 3–6 months as shown in other studies
[13]. This may be due to the overuse of the knee after a
transient reduction of pain and improvement of function
and dismissing the recommendations about gradual in-
crease of load on the knee.
Regarding the VAS score, the result agrees with Reza-

soltani et al. who showed also more improvement in the

Table 1 Comparison of age, sex, duration of disease, BMI, and x-ray score between neural prolotherapy and intra-articular
prolotherapy

Neural prolotherapy Intra-articular prolotherapy t test

Mean ± SD Mean ± SD T P

Age (years) 55.5 ± 7.9 54.0 ±8.7 0.863 0.391

Sex (n, %)

Females 18, 45% 22, 55%

Males 22, 55% 18, 45% 0.781* 0.377

Duration of disease (years) 13.6 ± 6.6 12.7 ± 7.5 0.578 0.565

BMI (kg/m2) 32.4 ± 4.7 32.3 ± 4.0 0.071 0.944

Kellgren–Lawrence score 2.8 ± 0.8 2.7 ± 0.7 0.449 0.654

*X2 value, chi square test
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Table 2 Comparison of VAS scores between neural prolotherapy and intra-articular prolotherapy

Neural prolotherapy Intra-articular prolotherapy t test

Mean ± SD Mean ± SD T P

At baseline 7.2 ± 1.0 7.1 ± 1.1 0.106 0.916

Immediate 2.9 ± 1.4 6.1 ± 1.2 11.048 < 0.001

At 3 months 3.0 ± 1.1 6.5 ± 1.4 11.344 < 0.001

At 6 months 3.6 ± 1.3 6.9 ± 1.3 10.889 < 0.001

Repeated measure ANOVA test

F 101.091 4.334

P < 0.001 0.006

Table 3 Comparison of total WOMAC score between neural prolotherapy and intra-articular prolotherapy

Neural prolotherapy Intra-articular prolotherapy t test

Mean ± SD Mean ± SD T P

Total WOMAC score

At baseline 63.8 ± 8.2 61.2 ± 7.3 1.522 0.132

Immediate 36.8 ± 10.3 55.5 ± 8.0 9.158 < 0.001

At 3 months 37.5 ± 10.6 57.2 ± 8.8 9.199 < 0.001

At 6 months 39.8 ± 10.5 58.5 ± 8.3 8.919 < 0.001

Repeated measure ANOVA test

F 69.787 3.262

P < 0.001 0.023

WOMAC pain score

At baseline 14.5 ± 2.0 14.6 ± 1.7 0.181 0.857

Immediate 6.5 ± 1.3 12.6 ± 2.3 14.984 < 0.001

At 3 months 6.9 ± 1.5 13.2 ± 2.3 15.001 < 0.001

At 6 months 7.6 ± 1.7 13.7 ± 2.2 13.715 < 0.001

Repeated measure ANOVA test

F 218.784 6.066

P < 0.001 < 0.001

WOMAC stiffness score

At baseline 4.1 ± 1.2 4.2 ± 1.1 0.197 0.845

Immediate 1.6 ± 0.8 3.1 ± 1.1 6.951 < 0.001

At 3 months 1.8 ± 1.0 3.5 ± 1.2 7.004 < 0.001

At 6 months 2.7 ± 1.1 3.7 ± 1.1 4.211 < 0.001

Repeated measure ANOVA test

F 49.956 6.948

P < 0.001 < 0.001

WOMAC function score

At baseline 43.0 ± 5.9 42.4 ± 4.9 1.341 0.184

Immediate 28.7 ± 8.6 39.8 ± 5.4 7.027 < 0.001

At 3 month 28.8 ± 8.8 40.4 ± 5.8 7.065 < 0.001

At 6 months 29.6 ± 8.9 41.0 ± 5.4 6.988 < 0.001

Repeated measure ANOVA test

F 34.638 1.510

P < 0.001 0.214
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VAS score in the periarticular group more than the
intra-articular group [23] and disagrees with Sit et al.
who showed nonsignificant difference in both groups in
pain relief evaluated by the VAS score [33]. This may be
due to the variation of pain perception between popula-
tions and follow-up periods.
Some studies, like our study showed that improvement de-

creased over time, and occasionally symptoms increased
again after months, which denotes short-term effect of this
therapy [6]. Although, pain recurs gradually after several
months of treatment, but it is not as severe as it was before
treatment; this may suggest that those patients should have
multiple injections at intervals to keep the desired effect.
In our study, patients showed improvement of ROM in

the neural prolotherapy group and no improvement in the
intra-articular prolotherapy group; however, the difference
between these groups was insignificant at follow-up. Unlike
our study, Eslamianm and Amouzandeh showed significant
improvement in ROM in intra-articular prolotherapy [32].
The potential cause is that other pain sources in the pa-

tient including surrounding tendons and ligaments were
ignored. In our study, we did not treat fibro-osseous junc-
tions or enteropathy with dextrose injections around those
structures. Hence, it seems that ligaments and other struc-
tures must be treated first to get the desirable effect of in-
jections. The ligament’s integrity and strength have a
major role in joint stability, and their dysfunction is an im-
portant cause of exacerbation of OA [34].
Limitations of our study include small sample size and

short period of follow-up.

Conclusions
Dextrose prolotherapy both intra-articular and peri-
articular (neural) is a very effective and cheap therapy
for knee OA with good patient selection. Neural pro-
lotherapy significantly relieves pain and improves func-
tion in patients with knee osteoarthritis when compared
with intra-articular prolotherapy. In addition, neural
prolotherapy avoids hazards of intra-articular knee
injections.
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