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Objective: The purpose of this study was to compare the effectiveness of trigger points injections using lidocaine 
0.5% and dry needling without any kind of home-based rehabilitation program. 

Methods: Sixteen patients with myofascial pain and trigger points in masticatory muscles were randomly assigned 
to two groups and received only one application session. The pressure pain threshold (PPT) was recorded before 
and after the injection: Ten minutes, 24 hours later, 7, 15, 21 and 30 days after the treatment. Visual analogue scale 
(VAS) was used to in all evaluation periods. 

Results: There were no difference between groups for PPT, but for all groups the PPT during the time significantly in-
creased when compared the before treatment. VAS showed differences between groups and during the time. The 0.5% li-
docaine had the lowest VAS values when compared to dry needling, but at 30 days there were no differences among them. 

Conclusion: Despite the differences in VAS and considering there were no differences in PPT increases, we con-
cluded that, in this study, both groups were able to disrupt the mechanisms of trigger point and relieve the myofas-
cial pain symptoms.
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Introduction
The myogenic disorders have characteristics 

such as muscle pain (MP) tenderness, limited mo-
tion, weakness, among others. These changes may 
be reactions of changes not originate in the muscles, 
or process actually originated in the masticatory 
and cervical muscles.27

One of the conditions affecting the muscles and 
having a high prevalence is the myofascial pain (MFP). 
This painful process is originated in points of the mus-
cle and due to local and systemic factors, cause muscle 
pain on both these points and distant structures.6 The 
local muscle tenderness that triggers the process of 
pain from a distance is called trigger point (TP). The 
pain it causes in other regions is called referred pain 
(RP), which can manifest itself in other muscles, teeth, 
gums, temporomandibular joint (TMJ) and ears.6,9,21

The sensitivity of muscle is an important clini-
cal sign, present in most patients with some type of 
temporomandibular disorder (TMD), reaching a fre-
quency of 88.7%.21 In the literature, this sensitivity is 
referred to as the pressure pain threshold (PPT) to be, 
more specifically, the point at which a patient feels 
that the increasing pressure becomes unpleasant pain 
sensation.5 To assess the muscle sensitivity, the palpa-
tion method has been used either manually or with 
the aid of an algometer.4,24,29 Studies that demonstrate 
the application of algometers for determining the PPT 
show that these devices are reliable sources and the 
results are in good to excellent reproducibility, and 
thus a useful tool to evaluate the initial condition of 
the patient and also the progress of treatment.13,17 The 
term MP acquired two meanings. One of them is the 
regional muscular pain associated with muscle ten-
derness according to Research Diagnostic Criteria 
(RDC / TMD), and the other on the MP caused by TP 
which consist of a hyper-focal muscle irritability.

Studies have concluded that the algometer can re-
liably quantify and measure the TP sensitivity and the 
active tip of the algometer is important because if not 
the correct size, can lead to a misinterpretation and a 
consequent increase in the values read.5,22

Another study determined a pressure capable of 
stimulating pain response in patients with signs and 
symptoms consistent with TMD, when compared to a 
control group. Women in both groups were palpated 
by a single examiner on the following points: Body 

of masseter, anterior temporal, middle temporal and 
posterior temporal. We obtained a specificity of 90.8% 
for PPT values of 1.5 kg/cm2 for the masseter, 2.47 for 
the anterior temporal kg/cm2, 2.75 kg/cm2 to 2.77 kg/
cm2 and middle temporal for later time. The authors 
concluded that palpation proved to be a reliable test 
for detecting muscle tenderness in TMD patients.24

Regarding the treatment of trigger points, there 
are several studies on the effectiveness of each one, 
dealing only with the needling, injection of anes-
thetics, injection of corticosteroids and botulinum 
injection. Reports of success vary and may or may 
not be complete remission of signs and symptoms. 
When this happens, some factors may be associat-
ed, such as local twitch response (LTR) during the 
needling and the subsequent increase in PPT.8,12,15,16 
To sum up, the studies conclude that the injected 
substances seem to have a role in remission of MP 
symptoms, always suggesting a more conservative 
and less costly treatment to patient.2,7,10,14

Due to these factors, this study aims to compare, 
using algometry and visual analysis scale (VAS), the 
effectiveness of dry needling in the treatment of pa-
tients with MFP, when compared to needle injection 
of anesthetic solution of lidocaine hydrochloride 0.5%.

Material and methods
This study was approved by the Ethics Commit-

tee of the Bauru School of Dentistry, University of São 
Paulo, under protocol No. 174/2004.

The inclusion criteria were intended to exclude 
factors that could predispose to TMD.20 Also exclud-
ed were those who presented: History of facial or 
neck trauma, limitation of movement in the cervical 
region, active periodontal disease or tooth decay, do 
not conform to the classification of the RDC / TMD 
for muscle aches, have made use of anti-inflam-
matory or analgesic in the last 72 hours, systemic 
symptoms, physical or mental disability; not agree 
to participate. After filling out the questionnaire 
and interview, if the parties did not present any of 
the above conditions, was carried out physical ex-
amination for the diagnosis of TMD.

We collected the personal data of volunteers, 
chief complaint, history of current condition and 
medical and dental history. They completed a ques-
tionnaire to determine the TMD index, composed of 



Silva ROF, Conti PCR, Araújo CRP, Silva RS

© 2012 Dental Press Journal of Orthodontics Dental Press J Orthod. 2012 Mar-Apr;17(2):113-8115

10 questions, which allowed the determination of the 
intensity of the framework of a TMD.

Scores were used: “0” (zero) for no pain, “1” to re-
port mild pain (the patient reports that it hurt a little), 
“2” for moderate pain (patient responds with eye-
lid reflex) and “ 3 “for severe pain (the patient reacts 
away from the face). At this stage, if the patient was di-
agnosed with a TP in the masseter or temporal, it was 
held to fill the form of RDC / TMD.

Some modifications to the RDC / TMD were per-
formed: replaced the palpation of the lateral pterygoid 
muscle by palpation of the deep portion of masseter, 
due to clinical and anatomical impossibility of palpa-
tion of this muscle25,28,29 and digital pressure applied 
during palpation of the muscles in physical examina-
tion was approximately 1.5 kg for extra-oral muscles 
instead of 2 pounds (0.90 kg) and 1 kg instead of 1 
pound (0.45 kg) to the joint and intraoral muscle.24

Algometer was used by the examiner for calibra-
tion of the pressure exerted during palpation.

Before distributing the patients in the groups and 
starting treatment, the VAS and the PPT were mea-
sured, so that the patients were allocated in groups 
presenting the same levels of VAS and similar PPT.

By an algometer, PPT was quantified before treat-
ment (baseline). The values of the time required for 
maintaining the pressure that cause referred pain, 
area of manifestation and VAS were recorded.

The groups were named according to the type of 
treatment and recorded in the patient’s general form:

» Group I: Patients who underwent needling and in-
jection of the anesthetic lidocaine hydrochloride 0.5%.

» Group II: Patients who underwent dry needling.
The injections were performed using a 3 ml dispos-

able syringes (BD Plastipak™), Luer Lock® with dispos-
able needles 0,45x13  26  G  1/2 (BD PrecisionGlide™). 
The amount of anesthetic solution injected was 1ml.27

PPT measurements were made in the following 
times after the needling: 10 minutes, 24 hours7,15,21 and 
30 days. A total of seven measurement times were 
performed. Also, the presence of referred pain and the 
area of expression were evaluated.

The VAS was assessed before needling (initial) 
and after, at the following times: 10 minutes, 24 
hours, 7, 15, 21 and 30 days.

The patients excluded from the sample or those 
who still had some symptoms at the completion of the 

study received the care they need.
All examinations were performed by a single ex-

aminer. Before the exams, the examiner underwent 
training for familiarization with the algometer and 
standardization of the examination in relation to the 
rate of force application, pre-set at approximately 0.5 
kg/cm2/s.18,23,24 This step received the supervision of an 
experienced professional. The examiner was not the 
same who applied treatment and the patient did not 
know into which group was inserted.

Statistical analysis
After collecting the results we applied the two-way 

ANOVA adopting a significance level lower than 0.05. 
If there were differences, we applied the Tukey test to 
detect in which groups there were differences.

Results
We examined 423 individuals of which 20 female 

patients were selected. These patients who consent 
to participate in this study, were presenting myofacial 
pain according to RDC / TMD, with the presence of TP 
in the masseter muscle and referred pain.

After the division of groups, 2 patients expressed 
wish to not participate further in the study and two oth-
ers did not appear on the appointed days to return. A 
total of 16 patients were divided into two equal groups.

Pressure Pain Threshold 
We applied the ANOVA to determine whether 

there were statistically significant differences be-
tween groups. No statistically significant differences 
were present when comparing the PPT before treat-
ment (initial) between groups (p > 0.05). The PPT had 
an initial average of 1.05 kgf/cm2.

When the period of data collection and tabula-
tion were finished, we applied the two-way ANOVA. 
There were no differences between groups, indepen-
dent of time (p > 0.05).

By observing the interaction between time, regard-
less of group, there was a statistically significant dif-
ference. Then, the Tukey test was applied for multiple 
comparisons between the periods analyzed (Table 1).

Statistical difference was found between the 
time before and immediately after treatment. The 
same difference was presented between times 24 
hours and 7, 14 and 30 days, and between 21 days and 
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30 days. It means that an increase in the amount of 
pressure needed to cause pain at the site of palpa-
tion was observed (Table 2).

In some patients, the RP process has not been re-
moved, which means the TP structure is still formed. 
In the group I, there were two patients with RP after 
30 days. In group II, there were no patients with RP.

In the VAS evaluation, there was a statistically sig-
nificant difference between groups and times.

For better understanding, the time difference with-
in each group will be examined initially (Table 3 and 4).

In the comparison between groups within each 
time, it is seen at the beginning the average of VAS had 
no differences and significant variation happened be-
tween groups over time, but, at the end, there were no 
differences between the groups I and II.

Discussion
The mean value obtained for the PPT before treat-

ment in patients with MFP in the study was 1.05 kg 
and are partly according to the literature.5 There are 
studies that had higher values, but the areas examined 
were not the same. However, the authors argue that the 
PPT is less than in asymptomatic individuals, which 
agrees with our findings and also with other studies.9,24 
In our study, the results show no statistically signifi-
cant differences between groups I and II. These find-
ings are not new if we seek some results in literature. 
Studies conclude the same results can be satisfactory 
even changing the injected substance, but these were 
not performed in the masticatory muscles.8,12,14,26

In a systematic review,2 it was found that the na-
ture of the injected substance does not matter in the 

Table 1 - PPT among groups over the time.

PPT_INIT PPT_IMMED PPT_24H PPT_7 PPT_21 PPT_30

Mean (s.d.) Mean (s.d.) Mean (s.d.) Mean (s.d.) Mean (s.d.) Mean (s.d.)

Group I 1.063 (0.133) 1.236 (0.351) 1.139 (0.326) 1.281 (0.434) 1.286 (0.356) 1.560 (0.088)

Group II 1.081 (0.237) 1.194 (0.196) 1.264 (0.121) 1.444 (0.199) 1.550 (0.169) 1.604 (0.164)

Table 2 - PPT over the time regardless group. 

Values designated with the same letter are not statistically different.

Time Mean PPT

Initial 1.070278 a 

Immediate 1.197674 b

24 hours 1.199236 b

7 days 1.305799 bc

14 days 1.322986 bc

21 days 1.414375 c

30 days 1.573924 d

Table 3 - VAS variance over the time. 

Time Mean VAS

Initial 9.4375 a

24 hours 6.8875 b

7 days 4.6875 c

14 days 1.1625 d

21 days 0.125 d

30 days 0 d

Values designated with the same letter are not statistically different. 

Table 4 - VAS variance over the time. 

Time Mean VAS

Initial 9.4 a

24 horas 8.533334 a

7 days 5.233333 b

14 days 5.011111 b

21 days 1.433333 c

30 days 0.122222 d

Table 5 - VAS among groups. 

VAS

Time Group I Group II

Initial 9.6 a 9.4 a

24 horas 6.8875 c 8.533334 d

7 days 4.6875 e 5.2333 ef

14 days 1.1625 g 5.011111 h

21 days 0.125 i 1.433333 i

30 days 0 k 0.122222 k

Values designated with the same letter are not statistically different. Values designated with the same letter are not statistically different.
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final result. Dry needling is as effective as needling 
with the inoculation of some kind of substance. They 
found no convincing scientific evidence that needling 
has an effect beyond placebo in myofascial pain.2 This 
study also comments on the limitations of the study as 
not specify whether patients had TP. Another aspect 
is in relation to diagnostic criteria, which would be 
the combination of muscle tenderness in a palpable 
band of a skeletal muscle and the onset of pain, stat-
ing that the effect of the emergence of LTR appears 
to be more important than the type of substance in-
jected, but this type of analysis was only considered 
in a single study. The authors2 conclude by saying 
that although one can not scientifically say that there 
is some advantage in using the needle, regardless of 
whether or not injecting some kind of substance, it is 
recommended to its implementation, since it is the 
most safe and comfortable to the patient.2

Although there are no differences between the 
groups when examined separately and over time, 
while comparing the values of PPT it was noticed an 
increase in the amount of pressure necessary to have a 
painful site process. This painful process in most of the 
time was not accompanied by the presence of RP any-
more. Other studies support our findings, in that there 
be an increased PPT and also in some cases, no change 
thereof. Relief of TP symptoms occurs regardless of 
whether or not applying lidocaine. They noted that 
it was more important to obtain the LTR, as in cases 
that do not got this answer, no remission of symptoms 
was perceived. Moreover, in cases that had some type 
of RP process, may have been stimulation of latent TP, 
which can occur when we provoke the trauma gener-
ated by the needle.8,11,16 This factor may explain the fact 
that at the end of the study some patients had the RP 
process even if the pressure was higher than those re-
corded in previous periods. Another fact is that only 
one injection was performed, which may not have 
been enough to neutralize all satellites TP and also no 
patient counseling was perform, such as stretching, 
hot packs or other methods that are cited in literature. 
Regarding the increase in the PPT immediately ob-
served other studies support it, but often the patient 
stills reporting the referred pain, which is equal in the 

experiment.11,15 This phenomenon can occur because 
there may be the existence of satellites TP around the 
injected TP. These points would then not eliminated 
by the process and due to mechanical trauma, these 
satellites TP can be activated, which leads to mainte-
nance of the RP and often not change PPT.8,10,11,16

The initial PPT averaged was 1.05 kg, and 
reached the final values of 1.57 kg. This final value 
is close to normal in healthy individuals, about 1.5 
kg for masseter muscle.24 Other studies also say 
that healthy muscles have higher PPT than those 
muscles affected by MP.16,18,22

When assessing the results of the VAS of pain, the 
findings were somewhat different. Regarding the de-
creased level of pain scored by patients, all groups had 
a statistically significant decrease over time, and all 
groups reached values equal to zero, if not close it, or 
came from the vicinity of the “worst pain imaginable” 
to close the “no pain”. This decrease is consistent with 
the increase of the PPT, because if there was a remis-
sion of symptoms, there was a real effectiveness of 
treatment and consequent decreased sensation of 
pain experienced by patients, and this was shown by 
other studies.7,11,13 A decrease between 28 and 22 mm 
on the VAS reading was enough to show the effective-
ness of the therapy. These findings may be extrapolat-
ed to a population with MFP in general. The decreas-
ing of 20-30 mm in VAS relative to the baseline may be 
clinically relevant to successful treatment.3 This find-
ing is confirmed on the results.1,30

CONCLUSION
Based on the results that were presented, it is 

possible to conclude that there are no differences 
between the applied treatments for the relief of 
MFP and that all groups decreased the patient’s 
sensation of pain measured by VAS and increased 
the PPT, even in a short period evaluation. The 
presence of TP related symptoms in some patients 
indicates that the treatment may require more than 
a single approach of injections or interaction with 
other specialties. It would be interesting in future 
studies to carry out placebo groups for the verifica-
tion of its effect on patient response.
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