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and it is the most common cause of radiating LBP in 
subjects under 60 years of age.[4]

Radiating LBP is the pain radiating from the low back 
into the lower extremity and/or foot along the sensory 
distribution of the affected spinal nerve root. This pain 
may be due to compression of inflamed spinal nerves 
within the spinal canal[4] or release of biochemical 
mediators from the nucleus pulposis.[5]

Myofascial pain syndrome, characterized by the 
presence of myofascial trigger points (MTPs), may 
also lead to numbness and referred pain, which can 

INTRODUCTION

Low back pain (LBP) is the most common and 
costly neuromusculoskeletal dysfunction in many 
countries.[1,2] It is most commonly categorized as specific 
and nonspecific ones. Nonspecific LBP refers to any type 
of back pain in the lumbar region that is not related 
to serious pathology and/or does not have a specific 
cause. The underlying cause of specific LBP is structural 
problems or obvious pathologic conditions such as disc 
herniation;[3] disk herniation is due for 1–3% of LBPs, 
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mimic radicular pain.[6] An MTP is a hyperirritable spot 
within a taut band of skeletal muscle, which is painful on 
compression. Trigger points may produce referral pain, 
secondary hyperalgesia, motor dysfunction, and autonomic 
phenomena.[7]

More than two‑thirds of patients with chronic LBP 
may suffer from MTPs.[8] Prolonged contractions of the 
paraspinal muscles, especially the multifidus, may result 
in radiculopathy with radicular pain due to narrowing 
of the disk space and intervertebral foramina.[9] There is 
no universal consensus regarding the optimal treatment 
of chronic MTPs.[10] Dry needling (DN) is a minimally 
invasive procedure during which a solid filament 
needle is inserted into an MTP.[11] As a management 
for myofascial pain,[12] DN is hypothesized to decrease 
pain and spontaneous muscle activity through various 
mechanisms. DN seems to be a highly effective strategy 
to alleviate MTPs’ chronic pains.[13] However, because 
of invasive nature of DN, it raises the potential for 
procedural side effects. Common side effects are consisted 
bleeding, hematoma, and pain. Uncommon adverse 
effects included strong pain during needling, vegetative 
symptoms, nerve irritation, and injury. Rare and very rare 
adverse effects included infection and pneumothorax.[14] 
The above mentioned adverse effects may be avoided 
by clinicians who had better anatomical knowledge and 
critically concern hygiene.

The first study regarding the effect of DN on LBP was 
performed in 1980, where 56 male patients completed 
8 weeks standard physical therapy and exercise without 
any progress (according to subjects’ reports) before 
enrolling in a randomized control trial (RCT).[15] The 
patients were divided into two groups, including a group 
treated by standard physical therapy and a group treated 
by standard physical therapy plus DN. The improvement 
of experimental group was significantly better than control 
group in terms of pain intensity and functional disability. 
Although this approach was effective, MTPs do not 
always overlap with the muscle motor point; therefore, 
DN should not be restricted only to muscle motor 
points.[16] According to a Cochrane systematic review in 
2005,[17] DN may be a useful adjunct to other therapeutic 
interventions in the management of chronic LBP; thus, 
several research studies have investigated the effect of 
DN on non‑specific LBP.[15,18‑20] However, the effect of DN 
in subjects with specific LBP has not been studied yet. 
The current study aims to compare the pain and function 
in subjects with discogenic radiating LBP following the 
standard conservative approach with or without DN. The 
main hypothesis was that supplementary DN may increase 
the effect of the standard conservative intervention in 
patients with discogenic LBP (DLBP).

MATERIALS AND METHODS

This study was a single‑blinded (examiner) parallel RCT. 
The study was performed in a physical therapy clinic related 
to Isfahan University of Medical Sciences and approved 
by the Research Ethics Committee of Isfahan University 
of Medical Sciences (December 2013). All participants 
completed an informed consent form, after receiving 
information on DN treatment method and the research 
procedure. The recruitment commenced at January 2014 
and followed up Until September 2014.

The target population includes the subjects with radiating 
DLBP. In accordance with the study by Edwards and 
Knowles,[21] the sample size was estimated 58 (n = 29 for 
each group) with α = 0.05, β = 0.08 and Δ =0.75 and φ = 1 
using equation 1.

Seventy subjects were included to the study to save the 
power following unwanted attrition.

Participants were recruited from Orthopedic, Neurologic, 
and Neurosurgery Departments. All patients with 
discogenic radicular LBP were assessed at baseline for 
eligibility criteria by blinded registered physiotherapist 
that was blinded in terms of the study protocol and 
study groups. The inclusion criteria were age between 20 
and 50 years and radiating pain into one or both legs.[22] 
Following participants were excluded from the study: The 
participants with any coagulation disorder, the participants 
receiving anticoagulant therapy for any reason due to a 
potentially increased risk of hematoma following needling, 
and the participants with any psychological disorder due 
to the potential unreliable pain reporting, the subjects 
suffering from needle phobia, any tumor or infection 
in the lumbar region, acute or chronic radiating LBP 
resulting from fracture or instability, and the patients with 
a contraindications to DN.[23]

Using coin toss, the same equal number of participants were 
randomly assigned into control and intervention groups by 
a hospital staff that was blind to the study protocol. Control 
group received standard physical therapy, and experimental 
group received standard physical therapy plus DN. The 
subject’s attrition is presented in Figure 1.

Participants were assessed at baseline (during the first 
intervention session), in the last intervention session, 
and finally, 2 months after the last intervention session 
by a blinded physiotherapist. The primary outcome 
measure, pain intensity, was rated between 0 (no pain) to 
10 (maximum pain) on visual analog scale (VAS) which is 
a reliable and valid measure to evaluate pain intensity in 
LBP subject.[24] Regarding the secondary outcome measure, 
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disability, the Persian Version of the Oswestry Functional 
Disability Questionnaire (ODQ)[25] was used to measure 
the self‑perceived level of functional disability resulted 
from discogenic radicular LBP. The Oswestry questionnaire 
included 10 items to assess how LBP affects the subjects’ 
ability to manage their daily activity. The ODQ was scored 
from 1 to 5. The scores of all items were added up to 
obtain a possible score of 50, which was then doubled and 
expressed as a percentage. If an item was not answered, it 
was excluded from the total potential score and the total 
percentage was calculated according to the remaining items.

An independent and blinded physiotherapist performed 
the standard physical therapy. Another blinded 
physiotherapist with qualifications in DN performed DN. 
The physiotherapist has received a certification on needling 
of trunk and lower extremity. Patients in both groups 
received standard physical therapy for 10 sessions every 
other day, including application of a thermal modality, 
transcutaneous electrical nerve stimulator (Acupuncture 
like: Frequency = 1–4 Hz, Duration = 250 ms, Time = 20 min), 
ultrasound (Frequency = 1 MHz, pulsed, intensity = 1 w/cm2, 
Time = 1 min/1 cm2), and exercise therapy (McKenzie 
program and stabilizing exercise).[22] Each session took 
about 45 min.

Participants in the experimental group received five sessions 
of DN at the end of the second, forth, sixth, eighth, and tenth 
sessions. DN required an addition 15 min in each session. 
The DN application includes direct needling or deep DN.[11] 
Based on the estimated depth of targeted MTPs, 3–6 cm 
solid filament needles (Energy needles, Wuxi Jiajian Medical 
Instrument Co., Ltd, Wuxi, Jiangsu, China) were selected. 

The needles were inserted directly into MTPs or into a taut 
band by a physiotherapist experienced in palpation and 
treatment of MTPs. The accuracy of the needle insertion sites 
was confirmed through pain reproduction or observing local 
twitch response.[7] They were kept until there was no more 
pain and no more twitches. All needling was performed by 
the same blinded therapist for all MTPs and all participants. 
According to the presence of MTPs, paraspinals (iliocostalis, 
longissimus), multifidus, quadratus lumborum, gluteus 
maximus, gluteus medius, gluteus minimus, piriformis, psoas 
major, hamstrings (semimembranosus, semitendinosus, 
biceps femoris), and the gastrocnemius were needled. 
These muscles have a with high prevalence of active MTPs 
in DLBP.[26] DN was continued for each muscle as long as 
the subject reported MTP pain, in order words, DN sessions 
were canceled as soon as the subjects did not report MTP 
pain any more.

Statistical analysis
SPSS software (SPSS, version 22, SPSS Inc. Chicago, IL, USA) 
was used for the data analysis. Statistical significance was 
defined at α = 0.05. Normal distribution of the parameters 
was determined by the Shapiro–Wilk test. Since VAS data 
were not normally distributed, they were analyzed by the 
nonparametric Mann–Whitney U‑test. ODQ data were 
analyzed through parametric independent t‑tests to measure 
the between group differences, respectively. A 3 × 2 mixed 
model analysis of variance was used to calculate the change 
in pain intensity and disability. To control the effect of age 
and gender on the final pain and disability score, ANCOVA 
was admitted. Intention to treat (ITT) was analyzed and 
recorded for each group. Statistical power was analyzed 
using  G*Power 3.0 software (Kiel, Germany).

Assessed for eligibility (n = 100)

Enrollment

Excluded (n = 30)
• Not meeting inclusion criteria (n = 20)
• Declined to participate (n = 5)
• Other reasons (n = 5)

Randomized (n = 70)

Allocated to standard intervention (n = 36)
• Received allocated intervention (n = 36)
• Did not receive allocated intervention

(n = 0)

Allocation

Allocated to standard intervention plus dry
needling (n = 34)
• Received allocated intervention (n = 34)
• Did not receive allocated intervention

(n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (unwillingness to
continue the program or sickness) (n = 7)

Lost to follow-up (n = 0)
Discontinued intervention (change in
address) (n = 5)

Follow-Up

Analysis
Analyzed (n = 29)
• Excluded from analysis (n = 0)

Analyzed (n = 29)
• Excluded from analysis (n = 0)

Figure 1: The CONSORT 2010 diagram for attrition of subjects in the study
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RESULTS

Table 1 provides demographic characteristics of the study 
groups.

Statistical power was ≥0.8 for all the statistical tests 
administered in the study. The baseline pain intensity 
and disability scores were same in the surveyed groups 
(P > 0.05). Following intervention, pain intensity decreased 
significantly in both intervention (P < 0.001) and control 
groups (P < 0.001) and the change continued during 
follow‑up period (P < 0.001 for both) [Figure 2].

The same pattern was observed in the Oswestry Disability 
score (P < 0.001) [Figure 3].

However, the decrease in pain intensity (P = 0.006) and 
disability score (P = 0.002) were significantly more in the 
experimental group and at the follow‑up phase [Figure 4].

There was a significant effect for the measurement time 
(F [2, 57] = 80.36, P < 0.001, Wilks’ Lambdatime = 0.26, 
multivariate partial eta squared = 0.75). Interaction between 
time and group was also significant (F [2, 57] = 6.22, 
P = 0.004, Wilks’ Lambdatime × group = 0.82, multivariate partial 
η2 = 0.19).

A bivariate general linear model (GLM) was also developed 
for adjusting the effect of the intervention type on pain and 
disability scores by age and gender [Table 2]. The model 
revealed that age and gender had no significant impact on 
pain and disability scores in surveyed samples.

In control group, ITT were 6.8–7.5% for VAS scores while 
they were 3.3–4.5% for disability scores (P > 0.05). In 
experimental group, ITT was 6.7–8.6% and 4.1–6.3% for VAS 
and disability scores, respectively. 19.4% of the participants 
in control group and 14.7% of subjects in experimental 
group left the study due to unwillingness to continue 
the program, sickness, or moving house. No harmful or 
unintended effects were observed in the groups.

DISCUSSION

The present single‑blind randomized clinical trial was used 
to measure the effect of DN on pain intensity and functional 
disability in subjects with discogenic radiating LBP. The 
findings of the study confirm the hypothesis stating that 
DN improves pain and disability parameters in subjects 
treated with standard conservative physical therapy. GLM 
also showed that this impact is independent of subjects’ age 
and gender. Although both intervention strategies improved 
pain and disability significantly, and this improvement 
lasted 2 months following the active intervention, it seems 
that adding DN to the intervention procedure increases the 
impact of standard intervention considerably.

Although several studies have examined the efficacy of DN 
for chronic LBP,[15,17‑20] but the author found no study on the 
effect of DN on specific LBP including DLBP. The findings of 
the study are consistent with previous works on nonspecific 
LBP in term of improvement in pain and functional 
disability. However, because of the substantial variation 
in LBP pathogenesis, our results are not comparable to 
previous works. For example in a study by Gunn et al.,[15] 
subjects with chronic LBP were enrolled among whom 
traditional medical, rehabilitative, or surgical interventions 
were not successful.

Figure 2: Comparing pain intensity among surveyed groups before, after, and 
2 months  after  intervention. The  asterisk  represents  a  significant  difference 
(α = 0.05). The standard deviations are presented as error bars

Figure 3: A comparison of pain intensity among surveyed groups before, 
after,  and 2 months after  interventions. The asterisk  represents  a  significant 
difference (α = 0.05). The standard deviations are presented as error bars

Table 1: Demographic characteristics of study groups
Participant Number of 

subjects (number 
of females)

Age 
(years)

Height 
(m)

Pain 
duration 
(month)

Standard physical 
therapy

29 (17) 35.6±8.5 1.65±9.7 20.3±23.6

Dry needling 29 (15) 36.1±7.8 1.66±9.2 16.5±21.0
Between group (P) 0.79 0.82 0.5 0.51
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Since muscle MTPs are highly susceptible to become 
activated in subjects with lumbar disk herniation,[26] 
inactivating MTPs may reduce the symptoms significantly. 
Our findings were consistent with the results of a recent 
study, where several parallel modalities were administered 
for the treatment of MTPs.[27]

Several previous studies indicate that DN is an effective 
method for subjects with chronic LBP,[15‑19] although none of 
them has surveyed the effects of DN to relieve radiating pain 
in subjects with DLBP. Gunn hypothesized that MTPs in the 
multifidus muscles may result in long‑term contractures 
with increased pressure on connective tissues surrounding 
the spinal cord as well as compression and irritation of 
the nerve roots.[9] Nerve root compression may produce 
radiating pain and may also contribute to the development 

of MTPs in corresponding myotomes through a vicious 
cycle.[9] It is conceivable that DN could restore the length 
of these paraspinal muscles.[28]

DN has also biochemical effects. It releases analgesic 
endorphins, increases blood flow, and improves chemical 
environment in the immediate vicinity of the active 
MTPs.[29] On the other hand, damage to the intervertebral 
disc increases the secretion of chemical inflammatory 
mediators such as phospholipase A2 and cytokinase 
from the nucleus pulposis, which induces nerve root 
inflammation and can contribute to the radiating pain 
commonly experienced in this kind of LBP.[5] The study 
demonstrated that measurement time critically affects the 
impact of DN on standard physical therapy improvement.

In addition, the present results imply that the radiating pain 
in DLBP may not be only due to a compression‑induced 
irritation of the nerve roots, but it may also be due to the 
activation of MTPs in the natural course of the disorder. 
The muscles needled in the study were those with a high 
prevalence of active MTPs in DLBP and were the same 
muscles affected by extension and extension rotation 
impairments in Sahrmann approach.[30]

The muscles selected for DN in this study were practically 
important in managing DLBP: The quadratus lumborum 

Table 2: Bivariate general linear model adjusting the effect of the intervention type on pain and disability scores by 
age and gender
Variable Measurement time Group Mean±SD β (minimum, maximum) P
Disability ODQpretest Standard and dry needling 40.06±6.47 0.15 (−3.22, 3.52) 0.93

Standard 40.1±6.61 ‑
Age 35.6±8.5 0.22 (0.001, 0.43) 0.49
Gender 29 (female=17) 0.27 (−3.27, 3.81) 0.88

ODQposttest Standard and dry needling 28.48±4.89 4.41 (0.36, 8.46) 0.03
Standard 32.69±9.76 ‑
Age 35.6±8.5 0.08 (−0.18, 034) 0.52
Gender 29 (female=17) −3.33 (−7.58, 0.93) 0.12

ODQfollow‑up Standard and dry needling 22.17±8.34 8.07 (2.86, 13.27) 0.003
Standard 30.27±10.9 ‑
Age 35.6±8.5 −0.05 (−0.38, 0.29) 0.77
Gender 29 (female=17) −0.45 (−5.92, 5.01) 0.87

Pain intensity VASpretest Standard and dry needling 78.96±9 −4.66 (−10.60, 1.29) 0.12
Standard 74.13±13.2 ‑
Age 35.6±8.5 0.05 (−0.33, 0.44) 0.78
Gender 29 (female=17) 4.25 (−1.99, 10.49) 0.18

VASposttest Standard and dry needling 37.24±8.4 8.04 (0.52, 15.55) 0.04
Standard 45.51±19 ‑
Age 35.6±8.5 0.16 (−0.32, 0.65) 0.5
Gender 29 (female=17) −9.21 (−17.1, −1.31) 0.02

VASfollow‑up Standard and dry needling 25.17±20.8 17.24 (4.66, 29.83) 0.008
Standard 42.41±25.86 ‑
Age 35.6±8.5 −0.1 (−0.9, 0.71) 0.8
Gender 29 (female=17) 1.42 (−11.8, 14.64) 0.83

VAS = Visual analog scale; ODQ = Oswestry Disability Questionnaire; SD = Standard deviation

Figure 4: Comparison of disability score between study groups before, after, and 
2 months after interventions. Asterisk represents significant difference (α = 0.05)
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muscle has an important role in spinal stability[31] and 
its MTPs may result in LBP;[7] the paraspinal muscles, 
including the iliocostalis and longissimus, are primary 
lumbar extensors[32] which are prone to tightness and MTP 
activation in DLBPs;[30] the pattern of referral pain due to 
gluteals’ MTPs mimics that in DLBPs[7] since they are prime 
movers when standing from bending position.[30]

The psoas muscle contributes to lumbar lateral flexion, hip 
flexion, and stabilizing lumbar spine through producing 
compressive force.[33] It is also involved in mechanical 
dysfunction of the lumbar spine and LBP[30] due to its 
extensive spinal column attachments. It seems that 
management of psoas MTPs may relieve pain significantly 
in the subjects with LBP. Conversely, piriformis muscle is 
the most commonly involved muscle in LBP[8] that acts as 
one of the primary sources of sciatica and LBP.[34] Piriformis 
MTPs are common in nearly 64% of subjects suffering from 
LBP.[8] This muscle fills the greater sciatic foramen with the 
sciatic nerve passing deep inside it thus; piriformis tightness 
or spasm may resemble the symptoms of DLBP.

MTPs may change muscle activation patterns.[35] Lucas 
et al. revealed that muscle activation patterns for shoulder 
abduction in subjects with latent MTPs were different from 
the patterns observed in healthy subjects.[36] Besides, Hodges 
believes that the pain may change the mechanical behavior 
and movement patterns to protect subjects from more pain 
and potential damages.[37] Considering MTPs as a source of 
persistent activation of muscle nociceptors[38] combined with 
Hodge’s claims, DN may alter movement and activation 
patterns in paraspinals, and other muscles by deactivating 
MTPs.[39] Therefore, the pathological movement disorders 
would gradually fade and be replaced by new patterns. ITT 
analysis revealed that there was no significant ITT in both 
groups so that the observed changes may be the net effect 
of the intervention.

This study has some limitations; we needled various muscles 
at the same time that inhibits us to determine whether certain 
muscles are more relevant than others. Future studies may 
improve our understanding of the muscle involvement in 
DLBP through needling specific muscles.

The follow‑up period was relatively short to minimize 
subjects’ attrition. In future studies, longer follow‑up 
along with periodical re‑assessments are recommended 
to examine long‑term effects of DN and providing a better 
insight of pain and symptom patterns.

CONCLUSIONS

The results of the clinical trial suggest that both intervention 
strategies significantly improved pain and disability 

immediately following the intervention while the 
improvement continued within 2 months after the last active 
intervention. The supplementary DN application enhanced 
the effect of the standard intervention considerably.
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