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Is 5% dextrose prolotherapy effective for radicular low back 
pain?
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ABSTRACT

Aims:Prolotherapy is a regenerative treatment that induces the local inflammation response 
and has been used clinically for many musculoskeletal system disorders. Dextrose is the 
most common solution that is used for prolotherapy. Dextrose prolotherapy can be used as 
a complementary treatment for various musculoskeletal system disorders including low back 
pain. The aim of our trial is to assess the potential effectiveness of 5% dextrose injection for 
radicular low back pain resulting from lumbar disc herniation.

Methods:We evaluated a total of 40 patients treated with 5% dextrose prolotherapy for 
radicular low back pain for one year. Of these patients, 20 patients were treated with only 
prolotherapy. The other 20 patients were treated with prolotheraphy and physical therapy. 5% 
dextrose solution is used for the treatment and the solution being injected to iliolumbar and 
transverse ligament insertion levels and at the facet level. We used Visual Analog Scale (VAS) 
10 cm, Oswestry Disability Index (ODI) and Short Form-36 (SF-36) for the evaluation of pain, 
mobility, quality of life and functional status of the patients.

Results:A significant reduction in pain was reported in all patients in both groups. The pain and 
disability scores significantly improved both in two groups at the 3, 12 and 52-week follow-up 
with no significant difference between the groups.

Conclusions:Patients with radicular low back pain resulting from disc herniation can be treated 
effectively by using 5% dextrose prolotheraphy.

Introduction
Prolotherapy is a regenerative treatment that induces growth 

of the connective tissue due to the local inflammation response 
and it has been used clinically for multiple musculoskeletal sys-
tem disorders. Prolotherapy has targeted mainly on entheses 
as a  origin of pain and this treatment technique is guided by 
anatomic education and precise physical examination, espe-
cially palpation. Prolotherapy includes the injection of irritant 
solutions to the joint spaces and at soft tissue connections in 
order to reduce pain and enhance function in painful musculo-
skeletal system disorders. The main aim of prolotherapy  is to 
treat ligamentous laxity for solving the  related musculoskeletal 
and arthritic pathologies. Many kinds of solutions have been 
used for prolotherapy treatment but dextrose is the most com-
mon irritant solution for prolotherapy injections. Dextrose is 
considered to be an ideal proliferant because it has a normal 
component of blood chemistry, can be injected safely into mul-
tiple areas and in large volumes and it is water soluble. Still the 
mechanism of effect is not well understood and it is probably 
multifactorial (1, 2 and 3). Although we do not know the effect 
mechanisms of dextrose clearly, we know that hyperosmolar 

dextrose dehydrates cells at the injection site until they rupture 
by creating a large osmotic gradient and starts an inflamma-
tion affecting the cells. This process attracts the granulocytes 
and macrophages. Inflammation plays a very important role in 
repairment pathway since inflammatory cytokines regulate the 
cellular environment that controls the advance of other repair 
changes. Therefore, we can say that inflammation is the best 
way to develop an effective repair. When non-steroidal anti-in-
flammatory drug (NSAID) treatment is used, the inflammato-
ry reaction is seriously blocked for a prolonged period of time 
and this causes an incomplete tissue healing which may result 
more risk of increasing scar formation and injury recurrence. 
Also prolotherapy induces the production of the growth factors 
and cytokines that cause a better tissue healing. Dextrose stim-
ulates regeneration of the joint cartilage and also supports the 
maturation of the collagen fibers and fibrous structures (1, 2 
and 4)

Dextrose prolotherapy aims to repair the ligamenteous inju-
ries which are the common reason for musculoskeletal pain. 
The injury of ligaments causes the underlying basis of disc her-
niation because the ligaments hold the disk in its place. The 
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main reason of  low back pain is mechanic pathologies espe-
cially overuse, ligament sprains, muscle problems or disc her-
niation (3). Radicular low back pain resulting from lumbar disc 
herniation is a common health problem that conservative treat-
ments can be  ineffective. Dextrose prolotherapy is a cheap and 
effective complementary treatment method to decrease pain for 
various musculoskeletal system disorders including low back 
pain. In the literature for extraarticular injections dextrose with 
concentrations ranging from 12.5% to 25% is widely used but 
inflammation with high concentration of dextrose can not be tol-
erated by some patients. Dextrose concentrations higher than 
10% induces inflammatory mechanisms, while concentrations 
less than 10% do not cause inflammation but start proliferation 
(2,3). So in our routine practice we use 5% dextrose for periar-
ticular prolotheraphy treatments and we increase the concen-
tration of dextrose if it is necessary for every individual patient. 
An adult fibroblast culture study showed that 5% dextrose solu-
tion increases gene expression in angiogenetic and apoptotic 
factors (5). The present study examines the outcome of the po-
tential effectiveness of 5% dextrose injection for radicular low 
back pain due to lumbar disc herniation.

Methods
The patients treated with prolotherapy for radicular low back 

pain were evaluated by chart review between December 2016 
and April 2018. This study has a retrospective design. The writ-
ten informed approval was received from all patients. The pa-
tients who had chronic radicular low back pain for more than 3 
months and diagnosis of lumbar disc herniation based on the 
clinical and magnetic resonance imaging findings were includ-
ed in this study. The research was approved by bioethics and 
research committee (reference number: 18/276). The exclusion 
criteria included: age < 18 years old, neurological disorders, 
malignancy, inflammation, spinal fracture, heart failure, severe 
respiratory disease, renal or hepatic failure, pregnancy, rheu-
matic diseases, prior spinal injections, prior spinal surgery and 
patient’s refusal. We obtain all details about the patients’ medi-
cal background in the baseline visit. 

The pain level of patients was measured using the visual an-
alogue scale (VAS) 10 cm. Oswestry Disability Index (ODI) and 
Short Form- 36 (SF-36) were used for the evaluation of mobility, 
functional condition and quality of life of the patients. The SF-
36 is a patient-reported questionnaire that covers eight health 
domains: bodily pain, physical functioning, role limitations due 
to personal or emotional problems, physical health problems, 
social functioning, emotional well-being, general health percep-
tions and energy/fatigue. Oswestry Disability Index is a tool to 
assess functional disability that is gold standard for low back 
pain. Prolotherapy injections contained three injections at four 
weeks periods.

The follow-up of patients was done at 3, 12 and 52 weeks 
following the first prolotherapy injection. 5% dextrose solution 
was used for the treatment and the solution being injected to 
iliolumbar and transverse ligament insertion levels and at the 
facet level. Patients were asked to stop NSAID at least one 
week before the each injection. We also asked patients not 
to take NSAID after the injections, only paracetamol was al-
lowed for pain management. A total of 40 patients enrolled; 20 
patients were selected from the patients whom followed with 
just prolotherapy treatment and 20 were selected from the pa-
tients whom treated with prolotheraphy and physical therapy. 
We selected the patients to treatment groups in order to pro-

vide no significant difference in the continuance of symptoms, 
pretreatment medication or baseline VAS, Oswestry and SF-36 
between the groups. The ODI, VAS and SF-36 were used in 
each assessment. During the patient selection, we recognized 
that we had offered physical therapy to all 40 patients according 
to their pain level but 20 of them accepted the physical therapy.

After baseline clinical assessment, prolotherapy injections 
were performed by the same physician (IS) using a 23 G 
0.6x60 mm or 0.6x80 mm injector according to patient adipose 
tissue. A total of three injections were applied to the patients. 
All patients’ physical therapy programs were prepared and fol-
lowed by same physician (OK). Therefore, 20 patients in one 
group had physical therapy after the first injection including 
TENS (transcutaneus electrical nerve stimulation), infrared ray 
and streching exercises for fifteen sessions applied by a phys-
iotherapist. The follow up of patients was done at 3, 12 and 52 
weeks after the first injection.

Statistical analysis was done by using SPSS v.15.0 for Win-
dows software (SPSS, Chicago, IL, USA). Continuous variables 
are expressed as means or medians with standard deviations 
or minimum-maximum values. Categorical variables are pre-
sented as percentage frequencies. The Kolmogorov-Smirnov 
test was used to confirm that the data were within the rang-
es of normal distribution. We used Student’s t-test for normal-
ly distributed data or Mann Whitney U test for data that were 
not normally distributed. A p-value of 0.05 or less was chosen 
to reflect statistical significance. The comparison of repeated 
measures within groups was performed with the Friedman test. 
Paired comparisons for groups that were significant according 
to the Friedman test were compared using the Wilcoxon test 
with a value of p<0.008 considered to be significant by Bonfer-
roni correction.

Results
The demographic data of the two groups are presented in 

Table 1. 

Table 1. The demographic data of the groups

Total Treatment 
1 Treatment 2 p 

value

Age 51.9±15.0 55.4±13.2 48.4±16.2 0.148

Gender

Female 29 (72.5) 17 (85) 12 (60) 0.077

Male 11 (27.5) 3 (15) 8 (40)
*: p < 0.01 (significant)

There was no significant difference in the continuance of 
symptoms, pretreatment medication or baseline VAS, ODI and 
SF-36 between the groups in Table 2. 

All patients in both groups had significant reduction in pain. At 
52 weeks assessment, there was no statistically significant dif-
ference in pain relief between two groups. The pain and disabil-
ity scores significantly improved from the baseline assessment 
in both groups at the 3rd, 12th and 52nd-week follow-up. There 
was no significant difference between the groups. The com-
parison of repeated measurements between the two groups is 
given in Table 3. 

The comparison of differences between repeated measure-
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ments is presented in Table 4.

The comparison of SF-36 scores between groups is given in 
Table 5. No medical complication was seen during the follow-up 
period.

Table 2. Comparison of VAS and ODI between two groups

Treatment 1 Treatment 2 P value

VAS 1 8.0±1.5 7.7±1.7 0.629

VAS 3 6.4±1.5 5.8±2.1 0.348

VAS 12 4.1±1.7 3.6±2.1 0.417

VAS 52 2.0±0.9 1.6±0.9 0.192

ODI 1 32.3±8.1 28.0±7.1 0.082

ODI 3 25.7±9.6 22.1±6.7 0.175

ODI 12 19.2±13.9 15.5±9.1 0.393

ODI 52 9.3±6.8 6.9±8.5 0.071
VAS: Visual Analog Scale (VAS) 10 cm
ODI: Oswestry Disability Index
Data are expressed as mean ± SD, p < 0.01 (significant)

Table 3. Comparison of repeated measurements

Group 1 Group 2
VAS

T0 8.0±1.5 7.7±1.7

T3 6.4±1.5 a 5.8±2.1 a

T12 4.1±1.7 a,b 3.6±2.1a,b

T52 2.0±0.9 a,b,c 1.6±0.9a,b,c

ODI

T0 32.3±8.1 23.6±12.4

T3 25.7±9.6a 23.7±12.4 a

T12 19.2±13.9a,b 27.6±15.3 a,b

T52 9.3±6.8 a,b,c 6.9±8.5 a,b,c

VAS: Visual Analog Scale (VAS) 10 cm
ODI: Oswestry Disability Index 
Data are expressed as mean ± SD, T0: before injection, T3: 3rd week, T12: 12th week, T52: 
52nd week, a: significant difference compared to T0 assessment within group, b: significant 
difference compared to T3 assessment within group, c: significant difference compared to 
T12 assessment within group

Table 4. Comparison of differences between repeated 
measurements

Treatment 1 Treatment 2 95% CI p value

 VAS Difference (Δ)

 Δ 0-3 1.6±1.2 1.8±1.2 -1.0-0.6 0.607

 Δ 0-12 4.0±1.4 4.0±1.4 -0.9-0.8 0.707

Δ 0-52 6.0±1.2 6.0±1.4 -0.8-0.8 0.900

 ODI Difference (Δ)

Δ 0-3 6.6±6.9 5.9±5.8 -3.4-4.7 0.946
Δ 0-12 13.1±13.9 12.5±10.6 -7.3-8.4 0.626
Δ 0-52 23.0±8.7 21.1±10.6 -4.3-8.1 0.597

VAS: Visual Analog Scale (VAS) 10 cm
ODI: Oswestry Disability Index 
Data are expressed as mean ± SD. CI: confidence interval, p < 0.01 (significant)

Table 5. Comparison of SF-36 scores between groups

Treatment 1 Treatment 2 p value
PF 1 33.5±15.9 40.2±18.3 0.223
PF 3 51.7±18.5 58.2±17.3 0.326
PF 12 71.5±13.7 71.5±15.9 0.859
PF 52 80.2±14.6 84.5±15.6 0.213
RP 1 16.2±28.4 7.5±14.2 0.401
RP 3 30.0±35.9 25.0±26.9 0.840
RP 12 65.0±37.5 63.7±31.9 0.705
RP 52 87.5±23.6 97.5±11.1 0.026
RE 1 23.3±26.6 16.6±25.3 0.377
RE 3 33.3±28.5 33.3±26.4 0.908
RE 12 56.5±26.7 59.9±36.8 0.445
RE 52 81.6±20.1 93.3±13.7 0.044
EW 1 43.2±21.1 46.0±17.1 0.654
  EW 3 52.0±19.2 61.5±18.5 0.121
EW 12 67.7±17.9 70.0±17.0 0.493
EW 52 79.7±16.8 78.1±20.6 0.574
EF 1 55.0±19.4 58.8±10.7 0.456
EF 3 66.4±17.2 72.0±13.6 0.356
EF 12 83.8±12.6 83.6±12.6 0.934
EF 52 85.4±14.7 88.2±13.7 0.287
SF 1 50.6±28.8 55.8±21.3 0.517
SF 3 64.8±21.9 60.1±20.4 0.484
SF 12 79.1±17.2 79.8±16.3 0.989
SF 52 91.0±15.0 92.7±11.8 0.700
BP 1 29.7±17.4 31.8±17.9 0.758
BP 3 45.3±23.1 49.0±29.8 0.538
BP 12 67.0±17.1 67.0±20.4 0.945
BP 52 84.2±19.9 82.8±23.2 0.593
GH 1 36.2±21.9 41.1±17.0 0.430
GH 3 47.7±21.6 54.0±19.3 0.338
GH 12 65.2±21.5 70.0±19.9 0.596
GH 52 83.0±22.9 87.2±15.6 0.412
SF-36: Short Form-36 
PF: Physical functioning 
RP: Role limitations due to physical health problems 
RE: Role limitations due to personal or emotional problems 
EW: Emotional well-being 
EF: Energy/ fatigue 
SF: Social functioning 
BP: Bodily pain 
GH: General health perceptions 
Data are expressed as mean ± SD, p < 0.01 (significant)

Discussion
According to the literature including meta-analysis and ran-

domized controlled trials prolotherapy is an effective treatment 
way in mild to moderate symptomatic knee osteoarthritis and 
overuse tendinopathy. But 10–20% dextrose prolotherapy 
treatments in low back pain has confusing evidence about its 
efficacy (2,3). According to a recent randomized double-blind 
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controlled trial, 5% dextrose prolotherapy supplied notable re-
lief for radicular low back pain and its effects endured as long 
as 1 year (6) Smigel et al. showed the analgesic and neurogen-
ic influence of 10 mL volume 5% dextrose on pain with epidural 
injections and subcutaneous injections. It has been reported 
that 5% dextrose has an effect of reducing hyperalgesia, allody-
nia and neurogenic pain. They showed for the first time that 5% 
dextrose injected in the caudal space can cause a pain-specific 
neurogenic effect at the dorsal root level (6).

In another study it was shown that 5% - 10% dextrose has 
the influence of changing the effectiveness of epidural anes-
thesia and has not been associated with complications (7).  
Dextrose injection is used to manage the pain and improve 
the physical functions in shoulder disorders including rotator 
cuff tendinopathy, osteoarthritis, lateral epicondylosis, Os-
good-Schlatter disease, sacroiliac joint dysfunction, temporo-
mandibular dysfunctions, non-specific, non-surgical low back 
pain,  achilles tendinopathies, adductor and plantar fasciitis 
(8-17). Dextrose is also thought to reduce pain through a sen-
sorineural pathway (18).  But still in some clinical conditions in-
formation about the effectiveness of prolotherapy is insufficient. 
For example for temporomandibular dysfunction although the 
results are promising but not sufficient for suggestion (8). Find-
ings for non-specific low back pain in the literature is confusing 
because control and patient groups received different treatment 
protocols, there are no standart protocols about indications, 
solution concentrations and  treatment protocols. There is not 
enough proof to advise prolotherapy for non-specific low back 
pain. However, other randomized controlled trials have promis-
ing results reporting advances for pain and disability in patients 
with chronic, moderate-to-severe low back pain (10). There is 
contradictory proof about the effect of prolotherapy injections 
for patients with chronic low-back pain. According to some of 
the previous studies prolotherapy when used alone is not an 
efficient treatment for chronic low-back pain, when combined 
with other treatments such as exercise or spinal manipulation 
prolotherapy was found useful for chronic low-back pain and 
disability. In fact, the result of such studies is confusing be-
cause of the clinical heterogeneousness amongst studies and 
the differences of the other combined supporting treatments. 
According to another systematic review, there was no proof that 
prolotherapy injections were more useful than other injections. 
In this review the outcome measures were pain and disability 
levels and two studies showed important differences between 
the treatment and control groups in terms of pain reduction or 
disability. The results of the studies could not be combined be-
cause of the heterogeneity of co-interventions. In a randomized 
controlled trial subjects with chronic low back pain, were ran-
domized to one of four treatment groups: dextrose and normal 
activity, dextrose and physical therapy, saline injections  and 
physical therapy, or saline injections and normal activity . In 
one year, subjects in all groups described improvement in dis-
ability scores and pain without significant differences between 
groups (19). In another randomized controlled trial patients with 
chronic low back pain,  buttock or leg pain were treated with 
10 mL of dextrose injected in the caudal epidural space,  and 
this treatment was compared with injection of 10 mL of normal 
saline. The results of this study showed a short-term analgesic 
effect of dextrose for chronic low back pain with radiation to 
buttock or leg (20) In a prospective case series with patients 
having degenerative discogenic leg pain who had failed other 
treatments fluoroscopically-guided injections to the related disc 
space with 25% dextrose with bupivacaine, showed an import-

ant prolonged effect in pain score at 2nd and 18th months. In 
fact there is a need for future randomized controlled trials about 
clinical indications of low back pain (21).

To our knowledge, there is no study in the literature about 
the effect of 5% dextrose prolotherapy for radicular low back 
pain. Our study results suggest that prolotherapy is an effective 
treatment method for radicular low back pain and have advan-
tages over other techniques as this method is more effective, 
safe and cheap.   

Nonetheless, several limitations should be recognized for the 
present study. Small sample size is major limitation which might 
have precluded generalization of the results. Other limitation is 
the lack of control group and its’ retrospective design However, 
the findings of the present study provide long-term effective-
ness of prolotherapy. 

As a result; patients with radicular low back pain caused by 
lombar disc herniation can be treated effectively by using 5% 
dextrose prolotheraphy. Since the rehabilitation clinics are so 
busy and patients have to get an appointment sometimes long-
ing for months for receiving physical medicine program, we can 
prefer only prolotheraphy as an effective treatment method for 
radicular low back pain due to lombar disc herniation.
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