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Efficacy of Trigger Point Injections in Patients with 
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Study Design: Prospective comparative study.
Purpose: To investigate the efficacy of gluteal trigger point (TP) injections with prilocaine in patients with lumbosacral radiculopathy 
complaining of gluteal pain.
Overview of Literature: TP injections can be performed using several anesthetic agents, primarily lidocaine and prilocaine. While 
several studies have used lidocaine, few have used prilocaine.
Methods: A total of 65 patients who presented at the polyclinic with complaints of lower back pain with lumbar disc herniation (based 
on physical examination and magnetic resonance imaging) and TPs in the gluteal region were included in this prospective compara-
tive study. Group 1 comprised 30 patients who were given TP injections, a home exercise program, and oral medications, and group 2 
comprised 35 patients who were only treated with a home exercise program and oral medications. The patients’ demographic data, 
Oswestry Disability Index (ODI) scores, and Visual Analog Scale (VAS) scores were recorded, and these data were evaluated at 1- and 
3-month follow-ups.
Results: The ODI and VAS scores of both groups significantly decreased initially and at the follow-up examinations, but the decreas-
es were more marked in group 1.
Conclusions: We obtained better results with TP injections than only a home exercise program and oral medications in patients with 
radiculopathy and TPs in the gluteal region.
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Introduction

Lumbar disc herniation (LDH) is one of the most com-
mon causes of nerve root pain and results from the dis-
placement of the nucleus pulposus inside the vertebral 
canal. It may also manifest as lumbosacral radiculopathy 

due to pressure on the spinal nerve roots [1]. This condi-
tion presents with dermatomal pain due to compression 
of the nerve root and weakness and paresis of the muscle 
groups and can be diagnosed with a positive straight leg 
raise (Lasègue) test [2]. Several studies have shown that 
trigger points (TPs) are common in patients with radicu-
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lopathy. The presence of TP-related pain in radiculopathy, 
in addition to peripheral neuropathy, is a major factor of 
symptom aggravation [3]. TPs are irritable spots in the 
skeletal muscle and may manifest as palpable nodules 
[4]. They are common sources of regional neuromuscu-
loskeletal pain that are widely accepted by clinicians and 
researchers [5]. Simons et al. [6] defined TPs as painful 
foci in a taut band in the skeletal muscle. These foci can 
be active or latent; active TPs cause spontaneous pain and 
motor symptoms with nerve stimulation, whereas latent 
TPs do not cause painful symptoms. In addition, active 
TPs have shown the presence of chemical mediators, such 
as bradykinin and serotonin [7]. Pharmacological agents, 
manual and physical therapy, dry needling, TP injection, 
and botulinum toxin injections have been widely used for 
the treatment of TP; however, the most important step is 
treating the main cause of its pathogenesis [8]. TP injec-
tions are primarily performed using lidocaine or prilo-
caine, and while several studies have used lidocaine, few 
have used prilocaine.

Therefore, we investigated the efficacy of gluteal TP 
injections using prilocaine in patients with lumbosacral 
radiculopathy and pain in the gluteal region.

Materials and Methods

1. Subject

The present study initially evaluated data from 275 pa-
tients who were diagnosed with LDH based on clinical 
examination and magnetic resonance imaging (MRI) 
between November 2013 and March 2014. The study in-
cluded 65 patients with LDH with or without spinal canal 
stenosis of 20%–30% on lumbar MRI or TPs associated 
with canal stenosis. The patients with LDH comprised 
the main study group, and some of these patients had ac-
companying spinal stenosis. A problem for patients is that 
it is nearly impossible to create a specific group excluding 
spinal stenosis. In addition, some patients have stenosis 
outside the limits of the accepted stenotic value [3,4]. We 
expected that spinal stenosis was accompanied by findings 
of disc and nerve root pressure. Three clinicians in the 
Department of Neurosurgery evaluated all the patients 
and their images and reached a consensus on all decisions 
regarding medical and physical therapy. Patients with 
concomitant conditions, such as sciatalgia, piriformis syn-
drome, previous surgery in the gluteal region, metastatic 

carcinoma, or a history of using a prosthesis compromis-
ing hip biomechanics, were excluded from the study.

The patients were divided into two groups. Patients in 
group 1 were given injection therapy, a home exercise 
program, and oral nonsteroidal anti-inflammatory agents, 
and those in group 2 received the home exercise program 
and oral medications only.

In patients given injection therapy, TPs were detected 
with patients in the prone position using the flat palpation 
technique in which the taut band and TPs were localized 
in the superolateral gluteal region and compressed be-
tween the thumb and index finger and against the under-
lying bone and soft tissue [9]. The diagnostic criteria for a 
TP include the presence of a hypersensitive spot and pa-
tient recognition of the elicited pain as it is being felt, the 
presence of a taut band, and the presence of a local twitch 
response and jump sign, although the presence of this sign 
is not required for diagnosis [4]. The presence of two TPs 
within 3 cm of each other was unacceptable, and the most 
appropriate spot for the injection was identified as the TP. 
The presence of a maximum of three TPs in the gluteal 
region was considered appropriate for injection. After 
positively identifying a TP, the pain was scored on a Vi-
sual Analog Scale (VAS). One TP injection was performed 
in 30 patients consenting to injection therapy. A sterile 
21-gauge needle attached to a 10-mL syringe containing 
5 mL of prilocaine and 5 mL of normal saline was used 
for each patient. With the patient in the prone position, 
approximately 3 mL of the sterile mixture was injected at 
the painful TP in the gluteal region using the technique 
suggested by Simons et al. [6], whereby the syringe is held 
with the fingers of the dominant hand, the TP is held be-
tween the index and middle fingers of the non-dominant 
hand, and the needle is inserted into the muscle at a 90° 
angle.

Each patient was also given a home exercise program 
and an oral nonsteroidal anti-inflammatory agent. Pa-
tients were instructed to perform the exercises, which 
included postural training, muscle reactivation, and cor-
rection of flexibility and strength deficits, and the patients 
progressed to 4–6 weeks of functional exercises. Follow-
ing recovery, the patients underwent a follow-up exercise 
program that included protective exercises for 2–3 days 
a week [10]. Oral medications included a nonsteroidal 
anti-inflammatory drug (etodolac, 400 mg twice/day), a 
muscle relaxant (thiocolchicoside, 8 mg twice/day), and 
an anti-inflammatory gel (ibuprofen gel, 3 times/day for 
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10 days). Demographic data, Oswestry Disability Index 
(ODI) scores, and VAS scores were recorded for each pa-
tient, and all patients were evaluated 1 and 3 months after 
instituting these measures.

Pain severity was evaluated on a 10-mm VAS rang-
ing from 0 (no pain) to 10 (the worst pain imaginable). 
Function was evaluated using the Turkish ODI consisting 
of 10 items: pain intensity, personal care, lifting, sitting, 
walking, standing, sleeping, social life, travel, and degree 
of pain. Greater the total score, greater was the disability. 
The validity and reliability of the Turkish ODI have been 
evaluated previously [11].

2. Ethics and consent to participate

The study received ethical commity approval from Kanuni 
Sultan Suleyman Trainig and Research Hospital Clinical 
Research Ethics Committee (approval no., KAEK/2/10).  

3. Statistics

Descriptive statistics are presented as mean, standard 
deviation, median, minimum, maximum, frequency, and 
ratio. The Kolmogorov–Smirnov test was used to measure 
the distribution of variables. Quantitative independent 
data were analyzed using the independent sample t-test 

and Mann–Whitney U-test, and dependent data were 
analyzed using the Wilcoxon test. The chi-square test was 
used to analyze the qualitative independent data. Statisti-
cal analyses were performed using IBM SPSS Statistics ver. 
22.0 software (IBM Corp., Armonk, NY, USA).

Results

No significant differences were observed in age, sex, or 
baseline VAS score between the case and control groups 
(p>0.005) (Table 1). The VAS scores at 1 and 3 months 
were significantly (p<0.05) lower in the case versus the 
control group and significantly (p<0.05) lower than base-
line values in both groups (Table 1, Fig. 1). There were no 
significant differences (p>0.005) in baseline ODI scores 
between groups, and the ODI scores at 1 and 3 months 
were significantly (p<0.05) lower in the case than control 
groups and significantly (p<0.05) lower than the baseline 
values in both groups (Table 1, Fig. 2).

Discussion

Low back pain (LBP) is a common problem that is treated 
by both primary care and specialty physicians. While its 
etiology includes several factors, LBP is usually associated 
with muscular components. Identifying the cause of LBP 

Table 1. Comparison of the pre- and post-injection VAS and ODI scores of the two groups

Variable
Case group Control group

p-value
Value Median p-valuea) Value Median p-valuea)

Age (yr) 44.5±9.9 45.0   46.2±11.0 45.0 0.533b)

Sex 0.104c)

Female       27 (90.0)       26 (74.3)

Male        3 (10.0)         9 (25.7)

VAS

Baseline   8.4±0.5 8.0   8.2±0.4 8.0 0.138d)

Month 1   2.9±1.4 2.0 0.000e)   6.7±1.4 7.0 0.000e) 0.000d)

Month 3   2.9±1.4 2.0 0.000e)   6.7±1.4 7.0 0.000e) 0.000d)

ODI

Baseline 84.6±8.3 90.0 88.2±3.8 90.0 0.091d)

Month 1   40.2±17.8 38.0 0.000e) 78.3±7.5 80.0 0.000e) 0.000d)

Month 3   40.9±17.8 40.0 0.000e) 80.0±0.0 80.0 0.000e) 0.000d)

Values are presented as mean±standard deviation or number (%), unless otherwise stated. Significant statistically values were written in bold type.
VAS, Visual Analog Scale; ODI, Oswestry Disability Index.
a)By comparison with baseline in the groups. b)By t-test. c)By chi-square test. d)By Mann-Whitney U-test. e)By Wilcoxon test.
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in clinical practice is challenging because there are usually 
several causes. Intervertebral disc herniation, one of the 
most common causes of LBP, affects the nerve roots, lead-
ing to lumbosacral radiculopathy [12], which is often ac-
companied by lumbar and gluteal local TPs. Patients with 
TPs experience additional pain and discomfort, which can 
complicate radiculopathy treatment [13].

In a study of 207 patients with gluteal TPs, Adelmanesh 
et al. [12] found that 74.6% had TPs ipsilateral to the ra-
diculopathy. Active TPs located in the gluteus minimus 
muscle can mimic sciatica during the chronic phase of ra-
diculopathy [12]. The location of the TPs is often not ana-
tomically clear. Nevertheless, Akamatsu et al. [14] identi-
fied TPs as entry points of the spinal accessory nerve into 
the trapezius muscle and tendon in a cadaver study. TPs 
may result from trauma to or overload of specific muscle 
groups. Repetitive strain injuries can cause the formation 
of chronic TPs. Instead of the generic term “muscle pain,” 
terms such as local soft tissue pain, local fibromyalgia, 
and idiopathic myalgia may be used. TPs can be palpated 
as taut bands in specific locations [15]; the palpation of 

these tender spots causes a local twitch response, which 
activates alpha motor neurons. In our study, a local twitch 
response was obtained at the active TP foci. A detailed 
history and physical examination are essential for the di-
agnosis of a TP due to limited diagnostic laboratory tests 
[16].

Iglesias-González et al. [17] evaluated 42 patients with 
nonspecific LBP and revealed that TPs in the lumbar 
area and hip muscles are particularly important sources 
of nonspecific LBP. They also demonstrated that patients 
with nonspecific LBP have a greater disability and worse 
sleep quality than individuals without a TP [17]. TP injec-
tion is preferred when conservative methods fail [9]. Vari-
ous conservative approaches can be used in the manage-
ment of TP, the most common of which are dry needling 
and local anesthetic administration. The gauge of the 
needle used for TP injection can also affect treatment suc-
cess. While previous studies used 21-, 25-, and 27-gauge 
needles [18], we preferred to use a green 21-gauge needle 
in the present study.

The injection site should be cleaned with an antiseptic 
agent and sterilized prior to performing the injection [19]. 
We used Betadine to clean the site, with the patient in a 
prone position, using the technique of Simons et al. [6] 
for the injection, which we believed to be more effective 
[20]. In vitro studies have revealed that local anesthetics 
reduce the release of free oxygen radicals from polymor-
phonuclear leukocytes (PMNLs) [21]. In vivo studies have 
shown that local anesthetic administration inhibits adhe-
sion and leukocyte migration [22,23]. Local anesthetics 
have also been found to decrease the release of histamine 
from mast cells and leukotriene B4 from PMNLs as well 
as the release of interleukin-1 (IL-1) [24]. Due to their 
short half-lives and lower local irritant effects, lidocaine 
and prilocaine are the most commonly used local anes-
thetics for injection [9]. Hameroff et al. [25] administered 
bupivacaine 0.5%, etidocaine 1%, or physiologic saline to 
the neck and lumbar muscles and observed a greater pain 
decrease with the use of local anesthetics compared with 
saline, although no difference was noted between the two 
anesthetics. Frost [26] treated patients with acute lumbar 
pain with either mepivacaine or saline and observed no 
difference after 2 weeks.

In the present study, patients undergoing medical 
therapy and an exercise program comprised the control 
group. The group receiving TP injections had significantly 
reduced pain and improved functional status compared 

Fig. 1. Visual Analog Scale scores of the two groups. 
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with the controls. The different results obtained by various 
studies may be due to the differences in the gauge of the 
needle or active ingredient used as well as the method of 
application. Any failure to precisely localize the TP and 
injection of a spot adjacent to the TP may also yield unsat-
isfactory results. We believe that the mechanism of action 
and features of the anesthetic are also important determi-
nants of TP injection success. Yuan et al. [27] showed that 
lidocaine inhibits lipopolysaccharide-related inflammato-
ry mediator release from microglia and reported that the 
mechanism of action involves the blockage of the p38 mi-
togen-activated protein kinase and nuclear factor-kappa B 
signaling pathways. Lidocaine has anti-inflammatory ef-
fects on monocytes, macrophages, and neutrophils as well 
as on LPS, thereby inhibiting nitric oxide, prostaglandin 
E2, tumor necrosis factor-α, IL-1β, and monocyte chemo-
tactic protein-1 [28]. Given that molecules such as IL-1 
are often present in the vicinity of TPs, lidocaine reduces 
the secondary pain due to the TP via both neurological 
and biochemical mechanisms. The effectiveness of various 
procedures, such as injections in the epidural space, facet 
joints, and locally sensitive TPs as well as nerve blocks, 
has been discussed in large database collection trials that 
question the efficacy of injection therapy in patients with 
posterior back pain [29]. Statements on the efficacy of 
multiple injections and various nerve blocks in the litera-
ture compared with such nonspecific studies have shown 
high heterogeneity [19,25].

Although few studies have used prilocaine, we prefer 
its use for TP injection. We found that it was effective for 
the treatment of TPs, and its mechanism of action may 
be similar to the biochemical processes involving lido-
caine. Further molecular studies on the exact biochemical 
mechanisms of prilocaine are warranted.

Conclusions

Our study showed that patients with radiculopathy, which 
was possibly due to secondary TPs in the gluteal region, 
have favorable results with TP injection. We suggest that 
TP injection be part of the treatment of lumbosacral ra-
diculopathy in selected patients.
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