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Comparison of the Effectiveness of
Prolotherapy and Facet Joint Injection in
the Treatment of Chronic Low Back Pain: A Retrospective Study

Kronik Bel Agrisinin Tedavisinde Proloterapi ile Faset Eklem
Enjeksiyonunun Etkinliginin Karsilastirilmasi: Retrospektif Calisma
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ABSTRACT Objective: Low back pain is a common public health
problem and causes serious socioeconomic losses. The most common
etiology is mechanical in origin. Noninvasive treatment methods, such
as medication, exercise, and physical therapy, should be applied first.
The most commonly used methods among percutaneous interventions
are prolotherapy, facet joint corticosteroid injection, and medial branch
blocks. In our study, the effectiveness of facet joint injection and pro-
lotherapy procedures was evaluated in patients with chronic low back
pain using a visual analog scale (VAS) and the Oswestry Disability
Index (ODI). Material and Methods: Data from 178 patients who un-
derwent facet joint injection and prolotherapy with a diagnosis of
chronic low back pain in our clinic between 2013 and 2019 were eval-
uated. In the study, 20 mg of methylprednisolone combined with 2-4
mL of 0.25% bupivacaine was used for facet joint injection. 5 mL of
25% dextrose solution was used for prolotherapy injection to the faset
capsule. The VAS and ODI results were evaluated and analyzed before
and after the procedures. Results: Preintervention VAS scores were
higher in patients who received facet joint injections than in those who
received prolotherapy (p<0.001). Facet treatment significantly de-
creased VAS scores on the first day (p<0.001). Prolotherapy became a
more effective treatment later, as reflected by VAS scores at 3 months
(p<0.001). The 3-month ODI scores were higher in patients treated with
prolotherapy (p<0.001). Conclusion: Facet joint injection is consid-
ered more effective at relieving symptoms of back pain early in the con-
dition, but prolotherapy provided more benefit, according to long-term
VAS scores.
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OZET Amag: Bel agrisi, toplumda yaygin gériilen bir saglik sorunu-
dur ve ciddi sosyoekonomik kayiplara neden olur. Etiyolojide en sik
neden mekanik bel agrisidir. Tlag, egzersiz ve fizik tedavi gibi girigim-
sel olmayan yontemler oncelikle uygulanmalidir. Perkiitan girisimler
arasinda en sik kullanilan yontemler; proloterapi, faset eklem korti-
kosteroid enjeksiyonu, mediyal dal bloklaridir. Caligmamizda, kronik
bel agrili hastalarda yapilan faset eklem enjeksiyonu ve proloterapi is-
lemlerinin etkinligi ve farkliliklarini viziiel analog skala (VAS) ve Os-
westry Yetersizlik Indeksi [Oswestry disability index (ODI)]
kullanarak, geriye doniik olarak inceledik. Gereg¢ ve Yontemler: Kli-
nigimizde 2013 ve 2019 yillar1 arasinda kronik bel agrisi tanisi ile faset
eklem enjeksiyonu veya proloterapi uygulanan 178 hastanin verileri
degerlendirildi. Calismada, faset eklem enjeksiyonu igin 2-4 mL %0,25
bupivakain ile karistirilarak, 20 mg metilprednizolon kullanildi. Prolo-
terapi enjeksiyonu i¢in faset eklem kapsiiline 5 mL %25 dekstroz so-
liisyonu kullanildi. Hastalarin VAS ve ODI skorlari, islem dncesi ve
sonrasi takip dénemlerinde degerlendirilerek analiz edildi. Bulgular:
Faset eklem enjeksiyonu uygulanan olgularda islem 6ncesi VAS de-
gerleri proloterapi alanlara gore daha yiiksekti (p<0,001). Faset tedavisi,
1. giin VAS skorlarimi belirgin diisiirdii (p<0,001). Ugiincii aydaki VAS
skorlarina bakildiginda proloterapi daha etkili bir tedavi haline geldi
(p<0,001). Proloterapi uygulanan hastalarda, 3. ay ODI skorlar ista-
tistiksel olarak yiiksekti (p<0,001). Sonug: Faset eklem enjeksiyonu-
nun, enjeksiyon sonrasi erken dénemde hastaligin semptomlarinin
giderilmesinde daha etkili oldugu diistiniiliirken, 3. ay takipleri ince-
lendiginde proloterapinin uzun donem VAS sonuglari tizerinde istatis-
tiksel olarak daha anlamli fayda sagladigi goriilmektedir.

Anahtar Kelimeler: Faset eklem enjeksiyonu; proloterapi; bel agrisi

Low back pain is a common and important public
health problem, can occur at any age, and causes seri-
ous socioeconomic losses. Studies show that 70%-90
of today’s society have experienced low back pain at

least once in their lives. Although many pathologies can
cause back pain, a mechanical problem arising from
overuse, injury, or deformity of the normal anatomical
structure is the most common cause.!

Correspondence: Timur YILDIRIM
Department of Neurosurgery, Karatay University Faculty of Medicine, Konya, TURKEY/TURKIYE
E-mail: mdtimur@hotmail.com

Peer review under responsibility of Turkiye Klinikleri Journal of Medical Sciences.

Received: 27 Nov 2020

Received in revised form: 11 Jan 2021

Accepted: 31 Jan 2021 Available online: 10 Feb 2021

2146-9040 / Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://orcid.org/0000-0002-2334-2711
https://creativecommons.org/licenses/by-nc-nd/4.0/

Timur YILDIRIM

Turkiye Klinikleri J Med Sci. 2021;41(1):1-6

Treatment of low back pain involves a com-
bined therapy consisting of pharmacological, inter-
ventional, surgical, physical, and psychological
methods. Typically, noninvasive methods, such as
medication, rest, exercise, and physical therapy,
should be tried before applying surgical or invasive
methods. Surgical intervention should be consid-
ered in the presence of an evident degenerative or
congenital anatomical pathology when this pathol-
ogy is the determined source of pain.” In recent
years, interventional methods have become more
common in pain treatments. Percutaneous inter-
ventions for low back pain include prolotherapy
(sclerotherapy); facet joint corticosteroid injec-
tions; medial branch blocks; intradiscal corticos-
teroid injections; radiofrequency denervation;
intradiscal electrothermal therapy; epidural steroid
injections; local injections, such as trigger point
injections, sacroiliac intra-articular steroid
injections, or botulinum toxin injections; chemonu-
cleolysis, adhesiolysis, nucleoplasty and percuta-
intradiscal

neous radiofrequency thermocoa-

gulation.>*

In our study, patients with chronic low back
pain were examined before and after different
methods of treatment to assess treatment effective-
ness. We compared the visual analog scale (VAS) and
Oswestry Disability Index (ODI) results from each
treatment.

I MATERIAL AND METHODS

Data from patients who were treated for chronic low
back pain in our clinic between 2013 and 2019 and
who were treated with local treatment without sur-
gical indication were retrospectively analyzed after
the study had been approved by Ordu University
Clinical Researches Ethics Committee (date:
01.10.2020/number: 2020/204). This study in-
cluded data from 178 patients who underwent facet
joint injection and prolotherapy for chronic low
back pain. In this study, 20 mg of methylpred-
nisolone combined with 2-4 mL of 0.25% bupiva-
caine was used for single level facet joint injection.
5 mL of 25% dextrose solution was used for pro-
lotherapy injection to the single level faset joint
capsule. VAS and ODI scores of the patients were

evaluated before the injection, after the injection
(days 1 and 15), and during follow-up (month 3)
periods. The VAS and ODI scores of the patients
who received prolotherapy were recorded (days 1
and 15 and month 3) and examined. Results were
evaluated statistically. Written informed consent
was received from all patients, and the study pro-
tocol was carried out in accordance with the Dec-
laration of Helsinki and Good Clinical Practice
guidelines.

STATISTICAL ANALYSIS

Statistical analysis was performed with SPSS version
21 (IBM). The yx? analysis was used for categorical
variables, an independent-sample t-test was used for
the univariable analysis, and a repeated measures
analysis of variance were used for multivariable
analyses. The statistical significance level (o)) was set
at 0.05.

I RESULTS

In the statistical analysis, a significant change was
found in the VAS results of the patients who under-
went facet joint injection to treat chronic low back
pain before injection and after injection (Table 1 and
Table 2). The pre-intervention VAS values were
higher in patients treated with facet injection than in
those treated with prolotherapy (p<0.001). The VAS
scores on day 1 decreased more in the facet injection
group than in the prolotherapy group (p<0.001).
There was no statistically significant difference in

TABLE 1: Incidence difference in gender.
Gender
Therapy Type Male Female
Facet 21 70 i
Prolotherapy 31 56 87
Total 52 126

TABLE 2: Age group differences.

Therapy Type n Mean sD SEM
Facet 91 57.32 12.774 1.339
Prolotherapy 87 60.01 12.475 1.337

SD: Standard deviation; SEM: Standard error of the mean.
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FIGURE 1: Multidimensional statistical analysis showing the Oswestry Disability
Index (ODI) score was higher in the prolotherapy group in the 3 month (p=0.002).

FIGURE 2: Multidimensional statistical analysis showing that the visual analog scale
(VAS) of prolotherapy was lower than the score after facet injection in the 3 month

(p=0.001).
TABLE 3: Statistical evaluation of facet injection and prolotherapy groups.
Evaluation Therapy Type N Mean SD SEM p value
Preinjection VAS Facet 91.00 8.45 0.69 0.07 0.000
Prolotherapy 87.00 7.57 0.98 0.11
Postinjection VAS 15! day Facet 91.00 1.67 0.88 0.09 0.000
Prolotherapy 87.00 3.48 1.06 0.11
Postinjection VAS, 15" day Facet 91.00 3.02 1.45 0.15 0.225
Prolotherapy 87.00 2.80 0.85 0.09
Postinjection VAS, 3 month Facet 91.00 5.38 1.99 0.21 0.000
Prolotherapy 87.00 3 1.02 0.11
Preinjection Oswestry Facet 91.00 56.59 10.74 113 0.678
Prolotherapy 87.00 55.93 10.47 1.12
Postinjection Oswsetry 3 month Facet 91.00 32.85 7.50 0.79 0.000
Prolotherapy 87.00 39.13 8.11 0.87
NOTE. Analysis was univariable.
SD: Standard deviation; SEM: Standard error of the mean; VAS: Visual analog scale.
VAS scores on day 15 for the two treatment types I
DISCUSSION

(p=0.225). After 3 months, the VAS scores showed
that prolotherapy has become a more effective treat-
ment (p <0.001).

There was no pre-intervention difference in ODI
scores. (p=0.678). The 3-month ODI scores were
higher in patients receiving prolotherapy compared
with facet joint injection (p<0.001; Table 3, Figure
1). There was no statistically significant difference in
results with regard to age (p=0.157) and gender
(p=0.066). Multidimensional statistical analysis
showed that the generalized VAS scores after pro-
lotherapy was lower than after the facet injection on
the 3 month (p=0.001; Figure 2). Again, multidi-
mensional statistical analysis showed that the ODI
score was higher in the prolotherapy group (p=0.002;
Table 4 and Table 5).

Low back pain is a clinical condition that is experi-
enced by 80% of people and affects public health to
a great extent. The clinical picture of low back pain is
quite wide, and the medical and surgical treatment
vary widely according to cause.'”

There is no consensus in classification accord-
ing to duration of pain. However, low back pain that
lasts for up to 6 weeks can be defined as acute; for 6-
12 weeks, subacute; and for more than 12 weeks,
chronic.” The vast majority of patients with acute low
back pain recover in a few days, though some may
take a few weeks. Although 75%-85 of patients with
acute low back pain can recover without any treat-
ment within 6-8 weeks, 38% of them have a second
attack within a year. In 81% of those with pain, new
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TABLE 4: Multivariable analysis of Oswestry Disability Index.
Source Factor 1 Type lll Sum of Squares df Mean Square F Shallow
Factor 1 Linear 491.261 1 491.261 9.992 002
Factor 1xage Linear 12.281 1 12.281 250 618
Factor 1xlevel Linear 2419 1 2419 049 825
Factor 1xgender Linear 79.676 1 79.676 1.620 205
Factor 1xtype Linear 985.745 1 985.745 20.049 000
Error (factor 1) Linear 8506.04 173 49.168
df: Degrees of freedom.
TABLE 5: Multivariable analysis of visual analog scale.
Source Analysis Type  Type lll Sum of Squares df Mean Square F Shallow
Factor 1 Linear 17.386 1 17.386 11.337 001
Factor 1xage Linear 205 1 205 134 715
Factor 1xlevel Linear 3.947 1 3.947 2.574 110
Factor 1xgender Linear 485 1 485 316 574
Factor 1xtype Linear 85.851 1 85.851 55.982 000

df: Degrees of freedom.

acute attacks may develop within the same year. The
prognosis is generally poor for patients with chronic
low back pain, which significantly affects activities of
daily living and contributions to the workforce.!? An
important treatment goal is prevention of the first
acute attack and prevention of chronic pain develop-
ment.*’

The structures that are the source of pain in the
lumbar region are the nerve roots, dural sheath, facet
joints, posterior longitudinal ligament, interspinous
ligaments, and deep muscles. It is possible to define
degenerative and mechanical pain in the lumbar re-
gion as myofascial pain, facet pain, sacroiliac joint
pain, and discogenic pain according to the region of
origin. Back pain caused by facet joints is one of the
inevitable consequences of the chronic degenerative
process. Often, patients benefit from medical therapy
and physical therapy, but clinical complaints often
recur.® In patients who do not benefit from these treat-
ments, facet joint steroid injections and prolotherapy
with hyperosmolar solutions can be effective.” Non-
surgical treatment options include percutaneous in-
jection methods, physical therapy methods, and
medical treatments. Among these methods, the most
commonly used ones in clinical practice are facet
joint injections and (less frequently) prolotherapy ap-

plications. Methylprednisolone and bupivacaine com-
binations are frequently used in facet joint injection,
and hyperosmolar dextrose solution is used in pro-
lotherapy.

Major indications for facet joint injection are
tenderness over the facet joint and chronic low back
pain with or without spread, accompanied by nor-
mal radiological findings, low back pain with disc
disease, or facet arthritis. Major signs and symp-
toms should be supported by a diagnostic block be-
fore facet denervation considered. Facet
intra-articular injection is made by reaching into the

is

facet joint with fluoroscopic imaging.'-* Facet joint
injection is done on at least two sides and two lev-
els. Methylprednisolone and bupivacaine combina-
tions are frequently used in facet joint injection.
Methylprednisolone is a type of synthetic gluco-
corticoid (steroid) drug. Steroids are known to
exhibit anti-inflammatory, anti-allergic and immuno-
suppressive activity and also affect the hematopoietic
system. Due to this feature, it is thought to be
effective in the long term in the control of pain
caused by the facet joint with its local use. In this
study, 20 mg of methylprednisolone combined with
2-4 mL of 0.25% bupivacaine was used for facet joint
injection.
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Prolotherapy is a regenerative treatment method
in which an irritant solution is injected into painful
ligament and tendon adhesions and adjacent joint
spaces in the treatment of chronic musculoskeletal
pain. The goals are to reduce pain and accelerate tis-
sue repair and growth. Current hypotheses are that
prolotherapy accelerates the local healing of chroni-
cally damaged extra-articular and intra-articular tis-
sues.!” There is evidence to suggest the use of
prolotherapy in combination with additional thera-
pies, such as spinal manipulation or exercises in the
treatment of chronic low back pain. The most com-
monly used treatments are 15% dextrose solution for
articular injection and 25% dextrose solution for
intra-articular injections.!"!? In this study, 25% dex-
trose solution was used for injection. Because the
main mechanism of prolotherapy is inflammation,
steroids and nonsteroidal anti-inflammatory drugs
were not used before, during, and at least 2 weeks
after treatment. Normal human cells contain only
0.1% dextrose. The increased dextrose concentration
after injection leads to an increase in cell protein
synthesis, DNA synthesis, cell volume, and cell
proliferation.'* When the extracellular space is ex-
posed to dextrose at a concentration of 0.5%, nor-
mal human cells begin to proliferate, and many
growth factors are formed, including platelet-de-
rived growth factor, transforming growth factor-f3,
insulin-like growth factor, and connective tissue
growth factor. These are some growth factors in-
volved in the growth and repair of tendons, ligaments,
and other soft tissues.'®!*

There is no practical, formal guideline published
on prolotherapy. In our study, we followed a pro-
lotherapy protocol in which a total of 3 weeks of hy-
perosmolar injection was completed with an interval of
1 week. Comparative studies on applied techniques, ap-
plication frequency, and injected solutions have not
been conducted. Although the most common indication
for prolotherapy in publications is chronic low back
pain, successful results have been obtained in the treat-
ment of other pain syndromes, including whiplash in-
juries, lateral and medial epicondylitis, rotator sheath
or bicipital tendinosis, plantar fasciitis, coccygody-
nia, osteoarthritis, temporomandibular dysfunction,
and sports injuries.*!3

In our study, the VAS and ODI scores of the pa-
tients reflected the statistically significant effects of
prolotherapy and facet joint injection. Patients who
received facet joint steroid injection had better VAS
score results on days 1 and 15 compared to those in
the prolotherapy group. The 3™ month VAS results of
the prolotherapy patients were statistically more sig-
nificant than the facet joint steroid injection group.
This result was thought to be related to bupivacaine,
a local anesthetic agent used during facet joint injec-
tion. Although facet joint injection was found to be
more effective in reducing the symptoms of the dis-
ease in the early period after injection, our study
found that prolotherapy provided a statistically sig-
nificant long-term benefit on 3™ month VAS scores
(Figure 2).

I CONCLUSION

In recent years, minimally invasive interventional
methods, such as facet joint injections and prolother-
apy have started to take an important place in the treat-
ment of chronic low back pain. Interest in prolotherapy
has intensified both among physicians and patients over
the past two decades. There are a growing number of
published clinical studies confirming the evidence that
prolotherapy is effective in treating chronic low back
pain. Due to the easy applicability and mechanism of
action of the solutions used in prolotherapy, they can be
preferred more in practice with their effective results in
patients in the long term. Although the prolotherapy
method was found to be more effective in the long
term when the VAS scores were compared, the facet
joint injection method was found to be statistically
more effective in the long term when the ODI scores
were examined. It was thought that this might be due
to the long-term anti-inflammatory effects of methyl-
prednisolone. High methodological quality, placebo-
controlled and long-term studies are required to
explain the difference and effectiveness between
treatment methods.
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