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Abstract

Objectives: To evaluate the reliability of the used diagnostic criteria of latent trigger points (LTrPs) and pressure pain thresholds and to evaluate

the prevalence of LTrPs in several muscles of the lower limb in subjects with a lower medial longitudinal arch (MLA) compared with controls.

Design: Cross-sectional study.

Setting: University campus.

Participants: Subjects with a lower limb MLA (nZ82) and controls (nZ82) (NZ164).

Interventions: Not applicable.

Main Outcome Measures: The navicular drop test was used to classify subjects with a lower MLA (�10mm) and controls (5e9mm). The Simons

et al recommended specific diagnostic criteria and pressure pain thresholds were used to evaluate the prevalence of LTrPs in several muscles of the

lower limb, which was compared between the 2 groups. The reliability was evaluated using Cohen’s kappa and intraclass correlation coefficient.

The unpaired Student t test and chi-square test were used to evaluate the difference in the LTrP prevalence between the 2 groups.

Results: The intrarater reliability of the navicular drop test and the diagnosis of LTrPs was excellent, with the taut band and tender spot being the

most reliable diagnostic criteria. In the lower MLA group, 60 subjects (73%) presented at least 1 LTrP whereas 57 controls (70%) presented at

least 1 LTrP. The lower MLA group showed more LTrPs (4.46�4.10) than did controls (3.32�3.24) (P<.05). There were significantly (P<.05)

more subjects with LTrPs in the flexor digitorum longus, tibialis anterior, and vastus medialis in the lower MLA group than in the control group.

Conclusions: LTrPs are common in the lower limb muscles in both controls and subjects with a lower MLA. A lower MLA is associated with a

higher prevalence of LTrPs, which are significant in the flexor digitorum longus, tibialis anterior, and vastus medialis.
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The medial longitudinal arch (MLA) of the foot has important
functions during both bipedal standing and gait, participating in
the impact absorption and transmission of ground reaction forces.1

The MLA presents large differences between individuals and
could affect the foot functions.2

Changes in the height of the MLA can affect other structures.
A lower MLA is associated with subtalar pronation, whereas a
higher MLA is associated with subtalar supination.3 A lower MLA
and subtalar pronation are related to several alignments of the
lower limb, especially in the weight-bearing position. Several
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authors have suggested that a lower MLA and foot pronation are
associated with tibial internal rotation,4 decreased external tibial
torsion,5 anterior knee laxity,6,7 greater genu recurvatum,5 or
increased pelvis anteversion.8 These alignments could create knee
rotation stress9 and increase lateral patellofemoral joint stress.10 In
fact, the height of the MLA is considered as a relevant factor for
lower limb injuries,11 so both high and low MLAs may increase
the risk of injuries.12 An excessive navicular drop test (NDT)
(>10mm) is associated with tibial stress syndrome13,14 and
patellofemoral pain syndrome.10,15,16 Thus, subjects with
NDT>10mm were 3.4 times more likely to develop patellofe-
moral pain syndrome than were subjects with an NDT of 4mm.16

Subjects with an anterior noncontact cruciate ligament injury
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present a high NDT.17,18 Hertel et al19 showed that subjects with
NDT>8mm were 20 times more likely to have sustained an
anterior cruciate ligament injury than were subjects with
NDT<6.3mm. Subjects with medial knee osteoarthritis also pre-
sent foot pronation20 and a high NDT than do controls.21 In
addition, a relationship between the height of the MLA and low
back pain has been suggested.22

The height of the MLA can affect several functions, including
postural stability,23 plantar pressure distribution,24 and muscle
activity.25 A lower MLA is probably associated with changes in
muscle function in the lower limb. Two studies showed that sub-
jects with flat and pronated feet show greater electromyographic
activity of the invertor muscles and lower activity of the evertor
muscles,26 and this type of foot may affect the muscle activity of
the vastus medialis (VM), vastus lateralis, and biceps femoris.27

An NDT>8mm affects the neuromuscular response of quadri-
ceps, hamstrings, and gastrocnemius during weight-bearing per-
turbations.28 An NDT�13mm decreases concentric plantar flexion
strength in subjects with a lower MLA compared with controls.29

It has been suggested that a lower MLA needs an additional
muscular support during gait30 and this could explain muscle fa-
tigue and dysfunction.

A myofascial trigger point (MTrP) is defined as a hyperirri-
table focus in a muscle taut band that is painful on compression,
stretching, or overloading the muscle.31 An MTrP can be classified
as active (ATrP) or latent (LTrP). ATrPs can spontaneously trigger
local and referred pain, motor dysfunction, autonomic phenom-
ena, and local twitch response (LTR) when they are correctly
stimulated.32 An LTrP does not cause spontaneous pain; however,
pain and other symptoms can be induced by needle stimulation or
manually,33 although the response in the latter case is lower.32

Both ATrPs and LTrPs are common in patients with myofascial
pain syndrome.34,35 LTrPs are also present in subjects without
pain. The prevalence of LTrPs in the shoulder girdle muscles has
been studied by several authors. Sola et al36 found �1 LTrPs in
41% of the 200 asymptomatic subjects studied. Lucas et al37

observed that almost 90% of the 154 uninjured subjects studied
presented at least 1 LTrP. Regarding the lower limb, Grieve et al38

found a prevalence of 13% to 30% of LTrPs in the gastrocnemius
and soleus in healthy subjects.

LTrPs present biomechanical alterations,39,40 spontaneous
electrical activity,41-43 and changes in the ultrasound image.44

Although LTrPs are considered minor injury, they decrease
strength,31 affect reciprocal inhibition,42 produce muscle
cramps,40 and restriction of the range of movement.43 In addition,
LTrPs affected the muscle activation patterns, showing more
List of abbreviations:

ATrP active trigger point

FDL flexor digitorum longus

ICC intraclass correlation coefficient

LTR local twitch response

LTrP latent trigger point

MLA medial longitudinal arch

MTrP myofascial trigger point

NDT navicular drop test

PB peroneus brevis

PL peroneus longus

PPT pressure pain threshold

TA tibialis anterior

TP tibialis posterior

VM vastus medialis
variability in these patterns and decreasing the movement
efficiency.45

Several factors are related to the development of MTrPs,
including changes in normal alignment and posture.31 A lower
MLA is considered a factor of activation and perpetuation of
several MTrPs, including VM, peroneus longus (PL), peroneus
brevis (PB), tibialis posterior (TP), and flexor digitorum longus
(FDL).46 However, there are no studies that evaluated the relation
between a lower MLA and MTrPs (both ATrPs and LTrPs).

LTrPs can affect muscle function and can easily turn into
ATrPs; therefore, it is necessary to evaluate their prevalence.
There are no studies that evaluated the prevalence of LTrPs in
subjects with a lower MLA compared with controls. The objec-
tives of this study were to evaluate the intrarater reliability of the
NDT and the specific diagnostic criteria of LTrPs and to evaluate
the prevalence of LTrPs in several muscles of the lower limb in
subjects with a lower MLA compared with controls.

Methods

A cross-sectional study was conducted to evaluate the prevalence
of LTrPs in several muscles of the lower limb in subjects with a
lower MLA compared with controls. Previously, an internal pilot
study (nZ40) was conducted to calculate the sample size and to
study the intrarater reliability of the procedures used in the prin-
cipal study. To calculate the sample size, the mean prevalence of
LTrPs that can be affected by a lower MLA was used. The prev-
alence was 20% in the control group (nZ20; mean age,
23.3�3.6y; 12 women and 8 men) and 40% in the lower MLA
group (nZ20; mean age, 23.8�4.4y; 13 women and 7 men). The
ENE program (version 3.0)a was used, with a precision level of
5% and 80% power. The sample size was 82 subjects per group.
The intrarater reliability was calculated using a test-retest study.
The examination was done by an experienced physical therapist,
with a gap of 48 hours between evaluations. Subjects and rater
were blinded to the examination results.

The study included volunteers without pain in response to a
poster campaign. All of them were informed of the objectives and
about the procedure and completed a consent form before being
included in the study. The project observed the principles outlined
in the Declaration of Helsinki of 1975 and was approved by the
Research Ethics Committee of the Centro de Estudios Uni-
versitarios San Pablo University. Inclusion criteria include an
NDT�10mm in the lower MLA group and an NDT ranging from
5 to 9mm23,47,48 in the control group. To avoid other factors that
could be related to the prevalence of LTrPs, the following exclu-
sion criteria were established: undergone lower extremity surgery,
suffered from acute injuries, presented lower limb deformities,
suffered from systemic or neurological diseases that could affect
pain perception, and presented a reduced normal range of move-
ment in the lower limb. Participants who met these criteria were
excluded, although they were asymptomatic. Lower limb domi-
nance was determined using the kicking ball test.49 Age, sex, and
body mass index were documented. In the control group, 48
women (59%) and 34 men (41%) were included, whereas in the
lower MLA group, 44 women (54%) and 38 men (36%) were
included. No statistically significant differences were found in
demographic variables between groups. Table 1 summarizes the
participants’ characteristics.

A modification of the Brody process50 was used to evaluate the
NDT (fig 1): the tester marked the navicular tuberosity using a
washable marker, with the subject standing barefoot on the floor.
www.archives-pmr.org
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Fig 1 Navicular drop test. The circle indicates the navicular

tuberosity.
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The medial and lateral aspects of the talar dome were palpated
with the index finger over the anteromedial portion of the talar
dome and the thumb over the sinus talus. The foot was slowly
everted and inverted until the talus was in a central position, and
the depressions felt under both fingers were equal. The distance
between the navicular tuberosity and the floor was measured (in
millimeters), with the subtalar joint in the neutral position. Later,
the height of the navicular tuberosity was measured again in the
relaxed stance. The NDT was the difference between the 2 mea-
surements.50 The procedure was repeated 3 times, and the average
value was recorded.

The prevalence of LTrPs was evaluated as described by Simons
et al46 using palpation techniques on the following muscles:
gastrocnemius (MTrP1 and MTrP2), soleus (MTrP1), PL, PB,
tibialis anterior (TA), extensor digitorum longus, FDL, and rectus
femoris, VM (MTrP1 and MTrP2), and vastus lateralis of the
quadriceps (MTrP1 and MTrP2). The following procedures were
used: (1) flat palpation on the quadriceps (VM, vastus lateralis,
and rectus femoris), TA, extensor digitorum longus, PL, and PB,
with subjects in the supine position; (2) flat palpation on the FDL,
with patients lying on their sides; (3) pincer palpation on the
gastrocnemius (fig 2), with subjects lying on their sides; (4) pincer
palpation of the soleus, with subjects lying on their sides and
knee flexed.

The order for evaluating MTrPs was randomized for
each subject.

The criteria recommended by Simons et al31 were used to di-
agnose LTrPs: (1) a palpable taut band in skeletal muscle; (2) a
hypersensitive tender spot; (3) reproduction of referred pain of the
MTrP in response to compression; (4) jump sign; (5) LTR pro-
voked by snapping palpation of the taut band.

The LTrP was considered positive if �2 criteria recommended
by Grieve38 were met.

To confirm LTrP diagnosis, the pressure pain threshold (PPT)
(in kg/cm2) was evaluated on LTrP sites. The PPT, defined as the
minimum pressure that induces pain or discomfort,51 was evalu-
ated using an analogical algometer (FDK 20).b First, the point of
maximum tenderness was located with the finger. Then, the tip of
the algometer was applied perpendicularly to the skin surface,
with the pressure being continuously increased at a rate of 1 kg/s.
Subjects were asked to report when they felt pain or discomfort.51

There was a 30-second interval between each of the 3 measure-
ments being carried out, with the mean used to calculate
the PPT.37

LTrPs and the NDTwere evaluated by a physical therapist with
more than 15 years of experience in the management of the
myofascial pain syndrome and 6 years of experience in the use of
the NDT. The NDT was performed before the examination of
LTrPs so as to blind the rater.
Table 1 Participants’ characteristics

Characteristic

Control Group

(nZ82)

Lower MLA Group

(nZ82) P

Age (y) 22.842�3.898 23.597�5.329 .313

Body mass

index (kg/m2)

23.916�1.720 24.507�1.967 .134

NOTE. Values are mean � SD.
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Statistical analysis

The normal distribution of the quantitative variables was assessed
using the Kolmogorov-Smirnov test; in this case, parametric tests
were performed. Descriptive analysis was performed using fre-
quencies and percentages for qualitative variables and means and
SDs for quantitative variables. The intrarater reliability of the
diagnosis of LTrPs was evaluated using Cohen’s kappa, and the
intraclass correlation coefficient (ICC) was used to evaluate the
NDT and PPT. The kappa value, a measure of the intrarater reli-
ability, was interpreted as follows: 0 to .39, poor; .40 to .74,
moderate; �.75, excellent.52

The unpaired Student t test was performed to analyze the
differences in quantitative demographic variables and the number
of LTrPs between both groups. The chi-square test was performed
to evaluate the difference in qualitative demographic variables and
the prevalence of LTrPs in each muscle between both groups. An
alpha level of .05 was used for all the tests performed. Statistical
analysis was performed using SPSS version 20c by an author
blinded to the measurements.

Results

Reliability of the measurements

The intrarater reliability of the NDT was excellent in both groups,
with an ICC value being .935 (95% confidence interval, .853e.972)
Fig 2 Identification of the MTrP in the lateral gastrocnemius.
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Table 2 Cohen’s kappa for the diagnostic criteria of LTrPs and ICC (95% confidence interval) for the PPT (kg/cm2) in the lower MLA group

Muscle Taut Band Tender Spot Jump Sign Referred Pain LTrP PPT

Gastrocnemius MTrP1 1 1 0.828 1 1 .903 (.772e.960)

Gastrocnemius MTrP2 1 0.828 1 0.773 0.857 .844 (.648e.935)

Soleus MTrP1 0.857 0.773 0.857 1 1 .856 (.636e.943)

PL MTrP 0.857 0.857 1 0.857 1 .923 (.806e.970)

PB MTrP 0.773 1 1 0.773 0.857 .848 (.616e.940)

Extensor digitorum longus MTrP 0.875 0.875 1 0.875 0.875 .907 (.766e.963)

TA MTrP 1 0.857 0.773 1 1 .893 (.750e.956)

FDL MTrP 1 1 0.875 1 0.875 .891 (.725e.957)

Rectus femoris MTrP 0.875 1 0.643 1 1 .838 (.635e.932)

VM MTrP1 1 1 0.875 1 1 .883 (.728e.952)

VM MTrP2 0.894 1 0.857 0.857 1 .864 (.689e.944)

Vastus lateralis MTrP1 1 1 0.875 1 0.875 .921 (.854e.942)

Vastus lateralis MTrP2 1 0.828 0.773 1 0.828 .864 (.689e.944)
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in the control group and .925 (95% confidence interval, .821e.970)
in the lower MLA group.

The reliability of the diagnosis of LTrPs was excellent in both
the control group (Cohen’s kZ0.773e1) and the lower MLA
group (Cohen’s kZ0.828e1). With regard to the specific diag-
nostic criteria, excellent intrarater reliability was found in both
groups, except for the jump sign in the rectus femoris LTrP (both
groups), gastrocnemius LTrP1 (control group), and soleus LTrP1
(control group). The reliability of the LTR was not calculated,
because it was absent in most muscles. Tables 2 and 3 list
Cohen’s kappa and ICC values.

Prevalence of LTrPs

Fifty-seven subjects of the control group (70%) presented at least
1 LTrP in the muscles evaluated. In the lower MLA group, 60
subjects (73%) presented at least 1 LTrP. The lower MLA group
showed more LTrPs (4.46�4.10) than did the control group
(3.32�3.24), and the difference was statistically signifi-
cant (P<.05).

The prevalence of each LTrP (fig 3) and the specific diagnosis
criteria are presented in table 4. There were significantly (P<.05)
more subjects with LTrPs in the FDL, TA, and VM (both LTrP1
and LTrP2) in the lower MLA group than in the control group.
Table 3 Cohen’s kappa for the diagnostic criteria of LTrPs and ICC (9

Muscle Taut Band Tender Spot

Gastrocnemius MTrP1 1 1

Gastrocnemius MTrP2 1 1

Soleus MTrP1 1 1

PL MTrP 1 1

PB MTrP 0.773 1

Extensor digitorum longus MTrP 1 1

TA MTrP 1 0.857

FDL MTrP 1 0.857

Rectus femoris MTrP 1 0.875

VM MTrP1 0.898 1

VM MTrP2 0.857 0.875

Vastus lateralis MTrP1 0.898 0.898

Vastus lateralis MTrP2 0.783 0.886
Discussion

Reliability of the measurements

In the present study, the NDT showed excellent intrarater reli-
ability. Other studies showed similar results in both healthy10,16,28

and injured subjects.10,16 The reliability of the diagnosis of LTrPs
was excellent in all the muscles evaluated, which was >.820 in all
of them, with the exception of the soleus (control group). The taut
band and tender spot showed excellent reliability, whereas the
jump sign was the least reliable diagnostic criterion. The LTR was
absent in several of the muscles evaluated. Previously, the LTR
was found in the medial gastrocnemius in only 1% of the sample
(nZ220).38 This criterion was the most difficult to elicit by
palpation,31 and it was the least reliable in the shoulder muscles.53

The reliability of the PPT was excellent (ICCsZ.824e.926). The
intrarater reliability of the PPT in LTrPs has been studied in the
shoulder muscles, which have shown similar results.37

Prevalence of LTrPs

The principal objective of the present study was to evaluate whether
there is a significant difference in the prevalence of LTrPs in the
lower limb muscles between subjects with a lower MLA and
5% confidence interval) for the PPT (kg/cm2) in the control group

Jump Sign Referred Pain LTrP PPT

0.643 0.828 1 .864 (.656e.946)

1 1 1 .918 (.804e.967)

0.647 0.773 0.773 .867 (.665e.947)

0.875 1 1 .923 (.806e.970)

1 0.773 0.857 .926 (.812e.971)

0.898 0.857 0.898 .869 (.700e.946)

0.773 1 1 .893 (.750e.956)

0.857 1 1 .910 (.771e.964)

0.643 1 0.875 .834 (.628e.931)

0.857 1 0.898 .872 (.704e.947)

1 0.773 0.857 .824 (.637e.926)

0.857 0.857 0.898 .919 (.795e.968)

0.780 0.780 0.894 .857 (.673e.941)
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Fig 3 Prevalence (%) of LTrPs in lower MLA and control groups.

Statistically significant differences (P<.05) are found in the TA, FDL,

and VM.
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controls. There are no studies that evaluated the prevalence of
LTrPs in subjects with a lower MLA compared with controls.
Mechanical disorders are related to the development of MTrPs.31,54

which include small hemi-pelvic or short upper arms.46 A lower
MLA and/or the pronation of the subtalar joint can be either an
activation or a perpetuation factor in several MTrPs, including PL,
PB, FDL, TP, and VM,46 and could be related to a lower limb length
discrepancy or changes in muscle activity during gait.46

A statistically significant difference is found in the total
number of LTrPs between both groups, which was higher in the
lower MLA group (4.46�4.10) than in the control group
(3.32�3.24). LTrPs are indeed prevalent in controls. Other authors
have studied the prevalence of LTrPs in the lower limb muscles.
Grieve38 found in 220 asymptomatic subjects that the prevalence
of LTrPs ranges from 19% to 30% in the gastrocnemius and from
16% to 21% in the soleus. Torres-Chica et al55 found a similar
number of LTrPs in controls (4�1) as in subjects with post-
meniscectomy pain (4�4). In controls, the highest prevalence of
LTrPs was found in the medial gastrocnemius (58%e64%) and
the lowest in the rectus femoris (3%e6%). These findings suggest
that LTrPs are common in subjects without pain. LTrPs are a
potential source of disability, affecting the muscle function45 and
range of movement,43 and can become ATrPs.56 To prevent these
alterations, the evaluation and treatment of LTrPs could
be necessary.

The prevalence of LTrPs in several injured subjects has been
studied. In fact, LTrPs are frequent in lateral epicondylalgia,34

shoulder impingement,57 or tension-type headache.58 Regarding
lower limb injuries, Roach et al59 found that subjects with patel-
lofemoral pain have a high prevalence of LTrPs in the gluteus
medius and quadratus lumborum. Torres-Chica55 evaluated the
prevalence of MTrPs in subjects with postmeniscetomy pain who
showed more ATrPs than did controls. Henry et al60 found that
subjects waitlisted for total knee arthroplasty presented ATrPs in
the knee muscles, including gastrocnemius, VM, and vastus lat-
eralis. However, we did not find other studies that have evaluated
the relation between the height of the MLA and the prevalence of
LTrPs or ATrPs. Subjects with a lower MLA could develop more
LTrPs because flat foot affects kinematics during gait.21,30,61

These subjects showed a different electromyographic activity
during gait.26 This can produce fatigue in the affected muscles,
and muscle fatigue could be a cause of the presence of MTrPs.31
www.archives-pmr.org
The lower MLA group has significantly more LTrPs than does
the control group in all the muscles evaluated, which are statis-
tically significant in the FDL, TA, and VM. This could be of
clinical relevance. Thus, the prevalence of LTrPs in the FDL in the
lower MLA group is twice that in the control group. Simons et al46

suggested that a lower MLA and foot pronation can be the causes
of the development of MTrPs in the PL, PB, FDL, TP, and VM. In
our study, statistically significant differences between the lower
MLA group and the control group are evident in the TA, VM, and
FDL, but not in the PL and PB. A possible cause of the devel-
opment of LTrPs in the lower MLA group can be the muscular
alterations presented during gait. The TA presents significantly
greater electromyographic activity during both contact and stance
phases,30,62 and its tendon is thicker in subjects with a lower MLA
than in those with a normal MLA.63 These findings may be related
to the increased demand of the TA to control the foot during the
contact phase of gait in flat foot,63 which is responsible for
decelerating ankle joint plantar flexion and/or resisting foot
pronation.64

No prevalence studies were found including FDL. The FDL in
subjects with a lower MLA presented a larger cross-sectional area
and thickness than did the FDL in subjects with a normal MLA.65

The FDL supported the MLA,66 and its hypertrophy can be related
to the compensatory activity in supporting the MLA and pro-
ducing supination in the ankle.65

The VM also showed more activity in subjects with a lower
MLA, especially when the speed of gait increased.67 It could be
related to the kinematic alterations produced by the decrease in the
height of the MLA and foot pronation.

Although Simons46 suggested that a lower MLA and foot
pronation could be the causes of the development of MTrPs in the
PL and PB, we did not find a statistically significant difference
with controls. The function of the PL and PB in supporting the
MLA is less clear than the function in other muscles.65 Although
the PL might be able to elevate the MLA through plantar flexion
of the first metatarsal, it showed less electromyographic activity
during the contact phase of gait.30,62 In addition, a smaller cross-
sectional area and thickness are found in the PL and PB in subjects
with a lower MLA.65 Several causes of a lower activity of the PL
have been found: the small volume and moment arm of the PL
compared with the supinator muscles65 and lesser lateral insta-
bility in lower MLA requiring less PL activity.62

Other muscles that did not present statistically significant
differences in the prevalence of LTrPs were the gastrocnemius,
soleus, and extensor digitorum longus. The prevalence of LTrPs
in the gastrocnemius and soleus in both controls and subjects
with a lower MLA in the present study is similar to that in other
studies.38 The effect of the height of the MLA in the muscle
activity of the gastrocnemius is not clear. Hunt and Smith30

found greater electromyographic activity of the gastrocne-
mius at the beginning of the stance phase but lesser at the end.
In contrast, Murley et al62 found that the height of the
MLA does not affect the electromyographic activity of the
gastrocnemius.

LTrPs are common in the lower limb muscles in both subjects
with a lower MLA and controls. The increase in the prevalence of
LTrPs in subjects with a lower MLA, especially in the TA, FDL,
and VM, where this prevalence could be of clinical importance,
implies that the evaluation and control of the height of the MLA in
the management of the myofascial pain syndrome may be
necessary. Although LTrPs are not related to spontaneous pain,
they can produce other symptoms, affecting movement
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Table 4 Prevalence of LTrPs and the specific diagnostic criteria

Muscle LTrP Taut Band Spot Tender Jump Sign Referred Pain LTR

Gastrocnemius MTrP1

Control 30 (37) 30 (100) 30 (100) 6 (20) 12 (43) 1 (3)

Lower MLA 33 (40) 33 (100) 33 (100) 7 (21) 13 (39) 1 (3)

Gastrocnemius MTrP2

Control 26 (32) 26 (100 ) 26 (100) 5 (19) 11 (42) 1 (4)

Lower MLA 29 (35) 29 (100) 29 (100) 6 (21) 13 (45) 1 (4)

Soleus MTrP1

Control 19 (23) 19 (100) 19 (100) 2 (11) 6 (32) 0

Lower MLA 22 (27) 22 (100) 22 (100) 2 (9) 7 (32) 0

PL MTrP

Control 24 (29) 24 (100) 24 (100) 5 (21) 9 (38) 1 (4)

Lower MLA 31 (38) 31 (100) 31 (100) 6 (19) 10 (32) 1 (3)

PB MTrP

Control 16 (20) 15 (94) 16 (100) 1 (6) 5 (31) 0

Lower MLA 20 (24) 19 (95) 19 (95) 2 (10) 7 (35) 0

Extensor digitorum longus MTrP

Control 22 (27) 22 (100) 22 (100) 4 (18) 7 (32) 0

Lower MLA 24 (29) 24 (100) 23 (96) 4 (17) 7 (29) 0

FDL MTrP*

Control 15 (18) 15 (100) 14 (93) 1 (7) 5 (33) 0

Lower MLA 33 (40) 32 (97) 32 (97) 1 (3) 11 (33) 0

TA MTrP*

Control 19 (23) 19 (100) 19 (100) 3 (16) 8 (42) 1 (5)

Lower MLA 31 (38) 31 (100) 31 (100) 4 (13) 12 (39) 1 (3)

Rectus femoris MTrP

Control 16 (20) 16 (100) 16 (100) 1 (6) 5 (31) 0

Lower MLA 21 (26) 21 (100) 21 (100) 1 (5) 7 (33) 0

VM MTrP1*

Control 21 (26) 21 (100) 21 (100) 2 (10) 7 (33) 1 (5)

Lower MLA 35 (43) 35 (100) 34 (97) 3 (9) 11 (31) 1 (3)

VM MTrP2*

Control 20 (24) 20 (100) 19 (95) 3 (15) 7 (35) 0

Lower MLA 34 (42) 34 (100) 34 (100) 6 (18) 13 (38) 0

Vastus lateralis MTrP1

Control 23 (28) 23 (100) 22 (96) 4 (17) 8 (35) 1 (4)

Lower MLA 28 (34) 28 (100) 28 (100) 3 (11) 11 (39) 1 (4)

Vastus lateralis MTrP2

Control 21 (26) 20 (95) 21 (100) 3 (14) 8 (38) 0

Lower MLA 25 (31) 24 (96) 25 (100) 4 (16) 9 (36) 1 (4)

NOTE. Values are n (%).

* P<.05.
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efficiency45 and can turn into ATrPs if the causes are not cor-
rected.31,33 Several authors have demonstrated that the control of
the height of the MLA affected the electromyographic activity,
decreasing the activity of the TA and TP68,69 and increasing the
activity of the PL.26,70

Study limitations

Our study has potential limitations. First of all, we have evaluated
only the presence of LTrPs in subjects without pain. A study
evaluating the presence of ATrPs is necessary in the near future.

Second, the TP was not included in the study. The TP is one of
the most important muscles supporting the MLA,66 and its
dysfunction is a cause of flat foot.71 It is believed that the MLA in
the flat foot undergoes greater loading than that in the normal foot,
requiring greater work of the TP.62 The TP presents greater
electromyographic activity,72 especially during the midstance and
propulsion phases, in subjects with a lower MLA than in con-
trols.62 We did not include the TP because it is a deep muscle, and
direct palpation is not possible except across the soleus.46 This
complicates the diagnosis of LTrPs, because spontaneous pain
does not exist as in ATrPs.

Third, it is necessary to study the mechanisms involved in
subjects with a lower MLA who showed a high prevalence of
LTrPs in several lower limb muscles.

Conclusions

The reliability of the diagnosis of LTrPs was excellent in all the
muscles evaluated. The taut band and tender spot showed
www.archives-pmr.org
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excellent reliability, whereas the jump sign was the least reliable
diagnostic criterion. The PPT also showed excellent reliability.

LTrPs are common in several lower limb muscles in both
controls and subjects with a lower MLA. The decrease in the
height of the MLA is associated with a higher prevalence of
LTrPs, which is significant in the TA, FLD, and VM. A study of
the height of the MLA may be necessary in the management of the
myofascial pain syndrome in the lower limb.

Suppliers

a. GlaxoSmithKline.
b. Wagner Instruments.
c. IBM Corp.
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