European Review for Medical and Pharmacological Sciences 2023; 27: 5596-5603

Comparing the effectiveness of prolotherapy and
percutaneous dry needling in the treatment of
lateral epicondylitis: a retrospective cohort study

M. BOZ', A.A. SAHIN?

'Department of Orthopaedic and Traumatology, Turgut Ozal University Malatya Training and

Research Hospital, Malatya, Turkey

’Department of Orthopaedic and Traumatology, Ordu University Training and Research Hospital,

Ordu, Turkey

Abstract. - OBJECTIVE: Lateral epicondyli-
tis (LE) can result in a functional loss in patients
because of pain and has recently become more
prevalent. This study compared the effects of
minimally invasive prolotherapy (PRO) and per-
cutaneous dry needling (PDN) on LE treatment.

PATIENTS AND METHODS: Patients were di-
vided into three groups; Group 1 included pa-
tients undergoing PDN, Group 2 included those
undergoing PRO, and Group 3 included those
undergoing PDN+PRO. All these treatments
were administered three times and at a 3-week
interval in each patient. Data on the visual ana-
log scale (VAS) and patient-rated tennis elbow
evaluation (PRTEE) scale scores of the patients
were collected at weeks 0, 3, and 6 and month 6
and retrospectively analyzed.

RESULTS: The VAS and PRTEE scores de-
creased in all groups. The decrease in Group 3
was higher than that in the other groups (p<0.001).
Upon evaluating within-group differences in VAS
and PRTEE scores, the scores at week 3, week 6,
and month 6 gradually decreased compared with
the baseline in all groups (p<0.001).

CONCLUSIONS: PDN and PRO are minimally
invasive and can successfully treat LE. A combi-
nation of PDN+PRO provides better results than
PDN or PRO alone. As the materials we used in
these treatments are relatively inexpensive and
readily available, we believe our study will help
reduce the national healthcare costs allocated
for the treatment of LE.
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Introduction

Lateral epicondylitis (LE) is often referred to
as tennis elbow as it is commonly observed in
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tennis players. In primary care, the annual in-
cidence of LE is 1-2%?*?". Workers and athletes
who conduct repeated and weight-bearing upper
extremity tasks are the most affected®. LE may
result in substantial pain as well as functional dif-
ficulties. Although LE is highly prevalent, there
is currently no standard treatment. The loss of
labor due to LE imposes a significant socioeco-
nomic burden, and some patients may be unable
to work for weeks'?. LE most frequently occurs
in adults aged 40-50 years, and both men and
women are affected equally®. Although the eti-
ology of LE has not been fully established, it is
frequently linked to repetitive microtrauma in
the supine position of the forearm because of ex-
cessive gripping or wrist extension”. In LE, the
most afflicted muscle is the extensor carpi radia-
lis brevis (ECRB)*. Along with the mechanical
forces that occur during elbow and wrist move-
ment, repetitive movements also put the tendon
surface in danger of abrasion, because the under-
surface of the ECRB is in contact with the lat-
eral edge of the capitellum during elbow exten-
sion and flexion®. For pain management in LE,
conservative treatment is initially recommended,
and this strategy is considered to be effective in
most cases’. Injection therapies can be used if pa-
tients continue to experience pain or functional
impairments despite conservative treatments.
Prolotherapy (PRO), which was first utilized by
Dr. George Hackett’, has been used to treat vari-
ous chronic musculoskeletal conditions for many
years'. In recent years, the use of PRO injections
has rapidly gained significant popularity”. The
exact mechanism underlying the action of PRO is
unknown. The injected proliferant causes a local
inflammatory cascade by triggering the release
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of growth factors at the injection site. Tissue re-
pair is hypothesized" to activate the natural tissue
repair process by stimulating the inflammation,
proliferation, and remodeling cascade as a result of
this process. PRO is particularly used for painful
musculoskeletal injuries thought to be caused by
tissue degeneration and ligament weakening. This
method requires regenerative injections of hyper-
tonic dextrose solutions into the soft tissue and
joint cavities to ensure functional improvement.
Dextrose is the most commonly used proliferant in
PRO and is highly safe owing to its compatibility
with human biochemistry. Therefore, dextrose can
be safely used on various joints and tissues. Acces-
sibility and affordability of PRO are further vari-
ables that influence its popularity". The term dry
needling is used to emphasize that percutaneous
dry needling (PDN) does not include the injection
of any substance. It is a relatively recent therapeutic
strategy used by orthopedic and physical therapy
physicians''. Traditionally, encouraging localized
bleeding with tendon PDN can reverse the chronic
degenerative process. This increases fibroblast pro-
liferation, aiding in the regeneration of the degen-
erated tendon by triggering biological repair”.

Although there are many methods in the treat-
ment of lateral epicondylitis, no treatment has
been almost 100% successful; therefore, there is
still a need for new methods or combined treat-
ments in this regard. This study aimed to com-
pare the effects of PDN, PRO, and a combination
of both on pain and functional outcomes in LE
treatment.

Patients and Methods

Ethical approval was obtained from the Eth-
ics Committee of Turgut Ozal University Malatya
Training and Research Hospital (Approval num-
ber: 2022/17). The data of 80 patients diagnosed

with LE who visited Training and Research Hos-
pital Orthopedics Outpatient Clinics between
2019 and 2021 and underwent minimally invasive
intervention were retrospectively evaluated. In-
formed consent was obtained from the patients
for the procedure to be performed before the in-
jection. Patients with lateral elbow pain, difficulty
in wrist resistance extension, and a decrease in
handgrip strength who met the Southampton cri-
teria®® were included in the study. Informed con-
sent had been obtained from the patients before
the procedures. The handgrip strength of the pa-
tients was evaluated by Jamar hand dynamometer.
To rule out potential cartilage pathologies, such
as radiohumeral joint arthritis and osteonecrosis,
each patient underwent direct X-ray imaging of
the elbow. Patients were evaluated according to
the inclusion and exclusion criteria (Table 1), and
61 patients were included in the study. Within the
scope of these inclusion criteria, the focus was on
patients who had chronic pain and continued pain
despite the use of non-steroidal anti-inflammatory
drugs for a while. The patients were divided into
three groups: Group 1 received PDN, Group 2 re-
ceived PRO, and Group 3 received both PDN+-
PRO. In PDN, to ensure standardization, patients
received needling at the attachment site of the
common extensor tendons to the lateral epicon-
dyle of the humerus five times using a 22-gauge
needle. In PRO, patients received a percutaneous
injection of 5 ml of 5% dextrose with a 22-gauge
needle at the attachment site of the common ex-
tensor tendons to the lateral epicondyle of the hu-
merus. In the combined administration of PDN +
PRO, patients first received five repeated needling
at the attachment site of the common extensor
tendons to the lateral epicondyle of the humerus
using a 22-gauge needle in each treatment, fol-
lowing which 5 ml of 5% dextrose was injected
at the same site. The patients were informed that,
after therapy, they might experience a temporary

Table I. Comparison of general data of patients in PMMA and RTP groups.

Inclusion Criteria

Exclusion Criteria

1. Between the ages of 18 and 65 years
2. Pain lasting between 6 months and a year

extension.
4. Decrease in handgrip strength

6. Those whose pain persists despite using NSAID for 3-6
weeks

3. Pain in the lateral epicondyle during forced (resisted) wrist

5. Tenderness to palpation along the common extensor origin

1. Any injections within 1 year prior to the intervention

2. The presence of active infection

3. Systemic disorders (rheumatoid arthritis, diabetes, immu-
nodeficiency, and coagulopathy)

. Acute and severe elbow trauma

. Pregnancy and pregnancy suspicion

Any elbow surgery in the past

The presence of cervical radiculopathy

. Patients with posterior interosseous nerve compression

SNV N




M. Boz, A.A. Sahin

[ Assessed for eligibility (n = 80) ]

—

N

Excluded (n =13)
Not meeting the inclusion criteria (n = 8)
Declined to participate (n = 5)

Other reason (n=0)

v Received intervention (n = 67)

Enrolled for intervention (n = 67)

v Did not receive intervention (n= 0)

ﬂ::> Lost to follow-up (n = 6)

¥ Prolotherapy (PRO) (n=20)

Divided into 3 groups(n = 61)
¥" Percutaneous dry needling (PDN) (n =20)

v Prolotherapy (PRO) + Percutaneous dry needling (PDN) (n =21)

U

Analyzed (n = 61)

Excluded from analysis (n =

0)

Figure 1. Study flow diagram.

increase in pain for a few days. It was advised to
avoid taking anti-inflammatory medicines during
the treatment period as these medicines could po-
tentially lessen the effect of the injections. Cold
therapy was recommended to patients on the first
day of injection. No functional restriction was
made after treatment. All patients were treated
three times at an interval of 3 weeks. The pa-
tients were evaluated at 0, 3, and 6 weeks and 6
months after treatment using the visual analog
scale (VAS) and patient-rated tennis elbow eval-
uation (PRTEE) scale scores. PRTEE is a specific
questionnaire for the assessment of LE. The total
score for this assessment is the sum of the pain
and function scores. The maximum total score for
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this assessment is 100. Power Analysis and Sam-
ple Size were used to determine the sample size.
A total of 20 patients per group would provide
90% statistical power and a 5% significance lev-
el (effect size d=1.05) according to the algometer
scores. These data were analyzed retrospectively.

Interventions

The patient was positioned supine on the ex-
amination stretcher, with the hand in a supine
position and the elbow in a 90° flexion position.
From the center to the periphery, the administra-
tion areas of the patients in each group were disin-
fected with povidone-iodine (Platex® Thlas Chem-
ical Medical Solutions, Adana, Turkey). Palpation



LE treatment using prolotherapy and needling

VAS
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Figure 2. VAS scores by groups over time.

was performed to locate the most painful site on
the humerus lateral epicondyle. Group 1 received
PDN. For standardization, five injections were
made each time. Group 2 received PRO with 5
ml of 5% dextrose (Medifleks® Kocak Farma
Pharmaceuticals and Chemical Industry Inc., Is-
tanbul, Turkey). Group 3 received five repeated
PDN:ss, followed by 5 ml of 5% dextrose PRO. All
treatments in the three groups were administered
using 22-gauge needles. It took approximately 5
minutes from the time the patient was prepared
to the time the administration was completed. Af-

ter the administration, passive elbow flexion and
extension exercises were performed. After treat-
ment, the patients were placed in the supine posi-
tion on a stretcher and monitored for 10 minutes
for any early complications and hypotension. No
side effects or complications occurred in the pa-
tients during the injection.

All patients were treated by the same surgeon.
Patients were followed up by a physician who was
not involved in the administration process. At 0,
3, and 6 weeks and 6 months after the adminis-
tration, all patients were assessed using the VAS
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Figure 3. PRTEE scores by groups over time.
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Table Il. Demographic characteristics of the groups.

Group n % p'
Percutaneous dry needling (PDN) 20 (32.79)

Prolotherapy (PRO) 20 (32.79)

PDN+PRO 21 (34.43)

Sex

Male 30 (49.18) 0.736
Female 31 (50.82)

Direction

Right 38 (62.30) 0.217
Left 23 (37.70)

*Age (years) 45.95+8.79 46.00 0.986>

IChi-Square Test, ’Kruskal-Wallis test, ‘n is replaced by mean+tstandard deviation, % is replaced by median.

and PRTEE scales. Patients’ demographic char-
acteristics, complications, and side effects during
therapy were documented.

Statistical Analysis

SPSS software version 17.0 (SPSS Inc., Chi-
cago, IL, USA) was used for statistical analysis.
Histograms and the Kolmogorov-Smirnov test
were used to assess the variables’ fit for a normal
distribution. Mean, standard deviation and me-
dian values were used to present the descriptive
analyses. Categorical variables were compared
with Pearson’s Chi-square test. In cases where
the data did not have a normal distribution, the
Mann-Whitney U test was used to compare two
groups, and the Kruskal-Wallis test was used to
compare more than two groups. Within-group
and between-group differences in the measured
values were evaluated using Friedman’s test and
a repeated measures analysis, respectively. The
Spearman’s correlation test was used to compare
the measurable data. A p-value <0.05 was consid-
ered statistically significant.

Results

Of the 80 participants at the beginning of the
study, 61 were retrospectively evaluated as per
the inclusion and exclusion criteria and loss in
follow-up (Figure 1). Of the 61 patients included,
20 received only PDN, 20 patients received only
PRO, and 21 patients received both PDN and PRO.
No post-treatment complications occurred in any
patient. Among the patients, 30 were males and
31 were females, with a mean age of 45.95+8.79
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years, 38 were right-affected and 23 were left-af-
fected. Gender, age, and injection sides were com-
pared between the groups, and no significant dif-
ference was found between the groups. (Table II).

The baseline, week 3, week 6, and month 6 out-
comes of the VAS and PRTEE scale were com-
pared among Groups 1, 2 and 3. Between-group
and within-group differences in the VAS and
PRTEE scale outcomes were compared.

Regarding the between-group comparisons,
the VAS and PRTEE scores in Group 3 were
lower than those in Groups 1 and 2, especially
in weeks 3, week 6, and month 6 (Figures 2 and
3) (p<0.001). Further, the scores of both scales
at week 3, week 6, and month 6 decreased in all
three groups compared with the baseline, with
Group 3 receiving PDN + PRO demonstrating the
greatest decline.

Regarding the within-group comparisons, the
VAS and PRTEE scores in all three groups gradu-
ally decreased compared with the baseline at week
3, week 6, and month 6 (Table III) (p<0.001).

Discussion

In this study, we administered PDN, PRO, and
PDN+PRO to patients with LE who did not re-
spond to traditional conservative therapies. El-
bow pain and functional impairment improved
significantly in comparison to that before the
treatment. Furthermore, percutaneous admin-
istrations were shown to be reliable in terms of
side effects and complications. The main reasons
for the popularity of these methods are that they
are minimally invasive, quick to administer, ac-
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Table Ill. Comparison between baseline and post-treatment values of the groups.

PDN PRO PDN + PRO
Mean + SD Median Mean + SD Median Mean+SD Median p' P’

VAS Baseline 9.35 +.59 9.00 9.10 +72 9.00 9.19 +75 9.00  0.555 <0.001
VAS Week 3 8.25 +.64 8.00 820 +.62 8.00 752 +.87 7.00  0.006
VAS Week 6 7.00 +.56 7.00 705  +.69 7.00 5.00 77 5.00 <0.001
VAS Month 6 5.80 +.77 6.00 570  +£92 6.00 229  +1.27 2.00 <0.001

3 <0.001 <0.001 <0.001
PRTEE Baseline ~ 79.85  +4.77 81.25 7940 +5.24 80.00  79.14 £3.73 79.00  0.655 <0.001
PRTEE Week 3 7248 +4.23 7250 7253 +5.19 7225 6714 £4.65 67.00  0.001
PRTEE Week 6 63.60 £5.00 6375 63.80 +5.29 65.00  51.57 +598 50.50 <0.001
PRTEE Month 6 5278 +3.34  52.50 53.03 +4.87 51.50  22.02 £743 20.00 <0.001
p’ <0.001 <0.001 <0.001

'Kruskal-Wallis test; 2Analysis of repeated measures; *Friedman’s Test. VAS: visual analogue scale, PRTEE: patient-rated
tennis elbow evaluation scale, SD: standard deviation, PDN: percutaneous dry needling, PRO: prolotherapy.

cessible, and inexpensive. The materials we used
in these therapies are relatively inexpensive and
readily available, so they do not require hospital-
ization. We think that this will make a positive
contribution to the country’s health expenditures
in terms of cost-effectiveness. The pathophysi-
ology of LE is not yet fully understood. Recent
studies®® have indicated that the main pathophys-
iology of tendinopathy is neovascularity and ir-
regularity in collagen fibers. However, the etiolo-
gy of pain and degenerative changes that result in
functional problems is unknown. Minimally in-
vasive treatments such as PDN, platelet-rich plas-
ma, and PRO injections are viable choices in cases
where surgical and anti-inflammatory options do
not function in the treatment of LE''®%, Uygur
et al*® administered PDN to 92 patients with
LE in a prospective randomized controlled trial
(RCT), and long-term results revealed that PDN
significantly reduced pain. In an RCT, Uygur et
al?® compared PDN with corticosteroid (CS) in-
jections in 101 patients with LE and found that
PDN resulted in better long-term results than CS
injections. In a retrospective study, Suzuki et al*®
performed PDN to treat LE patients who were
resistant to traditional conservative treatments,
and the clinical and functional impairment of
the elbow improved significantly compared with
that before treatment. In a systematic review,
Sousa Filho et al*? indicated that PDN was sig-
nificantly more beneficial than CS injections in
the treatment of LE in terms of pain level and
functional outcomes. Consistent with the litera-
ture, our study on patients with LE who did not
benefit from conservative treatment showed that
both pain and clinical outcomes significantly im-
proved in patients who received PDN.

Giil et al*”in their study of 41 patients who de-
veloped osteoarthritis secondary to developmen-
tal dysplasia of the hip (DDH), divided the sub-
jects into two groups, PRO and control group. As
a result of the study, it was revealed that the group
that received PRO was more effective in reduc-
ing hip pain than the control group. Bayat et al’
randomized 30 patients with LE into two groups
receiving CS and PRO, and compared the effects
of the injections in an RCT. Both treatments were
found to be effective in the treatment of LE in the
short term, although PRO was more effective than
CS injection in the long term. In a clinical study,
Apaydin et al®> randomized 32 patients with LE
into two groups receiving hyaluronic acid (HA)
and 15% dextrose PRO and compared the effects
of these injections. Both HA and PRO injections
were effective in reducing pain and improving
grip strength and function in patients with LE.
They also reported that PRO was more effective
than HA injection in the short term in terms of
pain relief and functional outcomes. In an RCT,
Akcay et al' randomized 60 patients with LE into
two groups receiving saline and 15% dextrose
PRO and compared the effects of the injections.
PRO was found to be more efficient than saline in
reducing pain while also improving grip strength
and function. Solmaz et al’' in their study, ap-
plied a 5% dextrose injection to 654 patients with
chronic low back pain and lumbar disc herniation
and showed that the patients had a significant re-
duction in pain and a significant improvement in
their musculoskeletal system functions. In our
study, we used 5% dextrose PRO, which was also
used in previous studies™ and has a significant ef-
fect on reducing pain. Based on the findings in
the literature, both PDN and PRO are effective
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in the treatment of LE. Although there are multi-
ple studies on the treatment of LE over the years,
we were unable to identify any study comparing
PDN and PRO with the combination of these two
treatments when reviewing the literature. We thus
believe our study is significant in this regard.

In our study, we found that treating LE with
PRO, PDN, or a combination of the two was suc-
cessful. In addition to significant improvements
in VAS and PRTEE scores in all three groups, we
found that the PDN+PRO group had significant-
ly better short- and medium-term results than the
other two groups.

The primary limitations of this study were the
small sample size and the short follow-up dura-
tion. In the future, further studies with larger pa-
tient populations and longer follow-up durations
will be needed.

Conclusions

LE is a common condition that results in loss
of function and labor. We believe that minimal-
ly invasive treatment options should be employed
more frequently as they do not necessitate hos-
pitalization and provide satisfactory results.
Furthermore, the materials we utilized in these
therapies are relatively inexpensive and readi-
ly available, thus reducing the loss of labor and
functional loss after treatment. We believe that
our study will help reduce the national health
costs allocated for the treatment of LE.
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