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Summary

Spine-related muscle pain can affect muscle strength
and motor unit activity. This study was undertaken to
investigate whether surface electromyographic (sEMG)
recordings performed during relaxation and maximal
contraction reveal differences in the activity of muscles
with or without trigger points (TRPs). We also analyzed
the possible coexistence of characteristic spontaneous
activity in needle electromyographic (eEMG) record-
ings with the presence of TRPs.
Thirty patients with non-specific cervical and back pain
were evaluated using clinical, neuroimaging and elec-
troneurographic examinations. Muscle pain was meas-
ured using a visual analog scale (VAS), and strength us-
ing Lovett’s scale; trigger points were detected by pal-
pation. EMG was used to examine motor unit activity.
Trigger points were found mainly in the trapezius mus-
cles in thirteen patients. Their presence was accompa-
nied by increased pain intensity, decreased muscle
strength, increased resting sEMG amplitude, and de-
creased sEMG amplitude during muscle contraction.
eEMG revealed characteristic asynchronous dis-
charges in TRPs. The results of EMG examinations
point to a complexity of muscle pain that depends on
progression of the myofascial syndrome

KEY WORDS: electromyography, muscle strength, myofascial pain
syndrome, non-specific cervical and back pain, pain profile, trigger
points 

Introduction

Cervical and low back pain syndromes are a major epi-
demiological problem, prompting numerous clinical inter-
ventions. The pain, which is very often localized in one or

many groups of muscles, is sometimes the first symptom
of spine disease, but it can also be reported as the con-
sequence of long-lasting disorders such as radicu-
lopathies (1). The most well known – but not the only (2,3)
– spine-related pathology is myofascial pain syndrome
(4). Anatomical and functional disturbances in the bones,
ligaments, nerves, vessels and muscles that make up
paraspinal and spinal structures are generally indicated
as the source of this syndrome (5). Its symptoms are as-
certained using different clinical diagnostic tools. 
The standard clinical diagnosis of muscle pain is based
mainly on assessment of pain intensity using visual ana-
log scale (VAS) scores (6,7). The palpation test allows
evaluation of muscle tenderness and in cases of my-
ofascial pain syndrome localizes the active trigger points
(TRPs) typical of this pathology (8). Studies on muscle
strength with Lovett’s scale were not previously per-
formed in detail (9). On the basis of our own observa-
tions, it can be difficult to ascertain precisely the range
of muscle pathology and its progression using the clini-
cal methods mentioned above. 
Neurophysiological studies have provided data on elec-
tromyographic (EMG) tests used as an objective tool for
assessing the activity of muscles, especially those with
active TRPs. The local twitch response was described
as a characteristic phenomenon in elementary EMG
recordings (10). Most commonly, invasive elementary
(needle) EMG (eEMG) was used, although surface EMG
(sEMG) recording has become a popular examination
for evaluation of the results of conservative treatment in
patients with myofascial pain (11). Previous needle EMG
recordings have shown different patterns of sponta-
neous activity in muscles with active TRPs confirmed
through palpation (12,13). Proper interpretation of their
results can influence the treatment strategy. Surface
EMG recordings in patients with muscle pain have been
performed mainly during voluntary muscle contraction,
with little attention being paid to recordings during the
resting state (14). There arises the question: can non-in-
vasive sEMG recording be as useful as eEMG as a tool
for identifying muscles with active TRPs? The patholog-
ical symptom of muscle dysfunction is a decrease in the
bioelectrical activity of motor units due to the pain ap-
pearing during stretch (15,16). Comparison of EMG
recordings during maximal contraction with pain profile
evaluated with VAS would likely confirm this relationship.
On the other hand, Svensson et al. (17), studying resting
activity of muscles, did not find a clear relationship with
coexisting pain symptoms. However, these data came
only from experimental tests on healthy subjects.
The aim of this study was to evaluate whether the sub-
jective sensation of muscle pain reported by patients
with non-specific cervical and low back pain influences
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muscle strength. On the basis of results of EMG exami-
nations, we addressed the question of whether muscle
pain changes the activity of motor units. This study was
also undertaken to evaluate whether sEMG recording
performed during the “relaxation state” and during “max-
imal contraction” shows different pathological activity in
muscles with or without active TRPs. We also investigat-
ed the possible coexistence of characteristic sponta-
neous activity in eEMG recordings with the presence of
TRPs detected by means of palpation.

Materials and methods

Patients

Thirty patients aged from 34 to 67 years (23 women and
7 men) with cervical and low back pain were enrolled in
this study. They were diagnosed in the Department and
Clinic for Physiotherapy, Rheumatology and Rehabilita-
tion at the Wiktor Dega Clinical Orthopedic and Rehabil-
itation Hospital (outpatient ward). Long-lasting (more
than 12 weeks) muscle pain caused by spine overload-
ing, established through the patients’ personal medical
histories, was the main inclusion criterion. In general, pa-
tients reported symmetrical pain limited to cervical and
lumbar areas without radiation to the extremities. Pa-
tients with spine injuries or systemic diseases as a
source of pain, detected through clinical and neuroimag-
ing examinations as well as standard laboratory tests,

were excluded from this study. Patients with radicu-
lopathies, as shown by the results of clinical and elec-
troneurographic (ENG) examinations, were also exclud-
ed. For comparison, 30 healthy volunteers (control
group) aged from 19 to 54 years (14 women and 16 men)
were also examined in the same way as the patients. 

Clinical evaluation

Standard neurological examinations were performed, in-
cluding evaluation of tendon and periosteal reflexes,
Spurling’s and Lasegue’s tests and assessment of sen-
sory perception (18). 
Painful muscles were identified in all patients. Pain in-
tensity was estimated by VAS score (6). Patients were
asked to describe their pain as transient or chronic. Pal-
pation examinations were performed bilaterally in the
trapezius, gluteus medius, tensor fasciae latae and lum-
bar (L) erector spinae muscles in order evaluate muscle
tenderness and locate active TRPs. The strength of
painful muscles was tested using Lovett’s scale (19). 

Neurophysiological evaluation

A Keypoint System (Medtronic A/S, Skovlunde, Den-
mark) was used for the neurophysiological testing. ENG
examinations of impulse transmission in peripheral parts
of motor fibers within suprascapular and femoral nerves
were performed in all participants in order to exclude
consequences of radiculopathies (Fig. 1). Nerve branch-
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Figure 1 - ENG recordings of M-waves performed following stimulation of femoral and suprascapular nerves. Examples obtained in
one of the healthy volunteers from the control group are shown in A and B while analogous recordings from one of the patients with
detected trigger points are shown in parts C and D, respectively. Abbreviation: TRP=trigger point.



es were stimulated bilaterally with electrical pulses over
the skin at the Erb’s point and inguen. Rectangular stim-
uli with a duration of 0.2 ms were delivered using bipo-
lar electrodes at 1 Hz frequency, while their intensity
ranged from 0 to 80 mA. Recordings of M-wave-evoked
potentials were performed from the infraspinatus muscle
and rectus femoris muscle with pairs of standard elec-
trodes placed over their bellies and distal tendons. The
time base was set to 5 ms/D and the amplification to
5000 µV/D during recordings. M-wave amplitudes, laten-
cies and corresponding conduction velocities were calcu-
lated and compared with reference values ascertained in
similar studies performed in the group of healthy volun-
teers. In all examinations of all subjects, these parame-
ters were included in the ranges 3000-10000 µV, 1.7-2.0
ms and 54.2-48.2 m/s, respectively. The threshold for ac-
tivation of all motor fibers during electrical stimulation
ranged from 16 mA to 80 mA (20,21). Stimulation studies
were performed to confirm that patients presented only
non-specific cervical and low back pain.
Global surface EMG examinations of the trapezius, glu-
teus medius, tensor fasciae latae and L erector spinae
muscles were performed bilaterally according to stan-
dard procedures (20-24) both in the resting state and
during maximal stretch lasting 5 seconds. They were
performed, by all subjects, in comfortable prone or
supine positions. Pairs of bipolar standard electrodes
placed on the skin over the muscle belly and its tendon
were used as shown in figure 2A and B for trapezius
muscle examination. The parameter of average ampli-

tude was analyzed. Recordings were performed with the
time base set to 80 ms/D and amplification from 20 µV
to 1000 µV/D, respectively. 10 Hz upper and 10 kHz low-
er filters were used.
Needle EMG examinations were performed in the rest-
ing state in muscles with localized active TRPs and ran-
domly in chronic painful muscles without TRPs. Figure
2C shows an example of the examination setup for
eEMG recordings from the trapezius muscle. Only the
amplitude, duration and frequency (synchronous or
asynchronous firings) of the spontaneous potentials
recorded during the resting state were analyzed.
Recordings were performed with the time base setting
ranging from 80 ms/D to 800 ms/D and the amplification
set to between 100 µV/D and 500 µV/D. The same am-
plifier noise filters as for sEMG recordings were used.
Trigger points were explored by insertion of the needle
electrode to a depth of up to 25 mm from the muscle sur-
face where the highest amplitudes of the spontaneous
potentials were recorded. During eEMG recordings it
was assumed that the spontaneous activity typical of the
muscles with active TRPs would not show the syn-
chronyous pattern typical of high-frequency firing, and
that it would have a different morphology from end-plate
potentials, denervation potentials (both fibrillations and
positive sharp waves), fasciculations and pseudomy-
otonic discharges (20). 
Needle EMG was not performed in healthy volunteers or
in patients with transient pain in muscles showing no
TRPs. The muscles explored in the volunteers were the
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Figure 2 - Bilateral location of surface electrodes during sEMG recordings in the resting state (A), sEMG during maximal contraction
of muscles (B) and resting needle eEMG recordings (C). Examples of recordings performed during different stages of the  neurophys-
iological examination in one of the healthy volunteers are shown in D-F, and in one of the group A patients in G-I. Note the different
amplification of recordings.



same as those studied in the patients, using the same
EMG settings. Subjects performed sEMG recordings
only during the resting state and at maximal contractions
of the examined muscles.

Study design

All the patients and healthy volunteers were examined
once. Analysis of each patient’s personal medical histo-
ry (including clinical evaluation and neuroimaging analy-
sis) and qualification for the study was performed by a
rehabilitation doctor. A physiotherapist performed the
muscle palpation, VAS and Lovett’s tests, while EMG
and ENG recordings were performed by a neurophysiol-
ogist. The neurophysiologist did not know which group
(healthy volunteer or patient) the subject belonged to
(single-blinded trial). Muscles with active TRPs showing
the greatest amplitude in resting sEMG recordings were
randomly examined unilaterally by eEMG. Patients with-
out ascertained active TRPs were examined with all sets
of sEMG recordings but occasionally (n=7), control nee-
dle insertions were also performed. 

Statistical analysis

The level of significance was accepted at p=0.05. De-
scriptive analysis included counting the mean value
and its standard deviation. The normality distribution
was assessed using the Shapiro-Wilk test. Wilcoxon’s
test was used to compare data obtained in the patients
(divided into three groups) with the reference values
recorded in the group of healthy volunteers. To look for
significant differences in data obtained from the ana-
lyzed groups, we applied the non-parametric Kruskall-
Wallis test (index pt <0.05) with multiple comparisons
(Dunn’s test). 
The study complied with the ethical principles of the
Helsinki declaration. It was also approved by the
Bioethics Committee of the Poznań University of Med-
ical Sciences.

Results 

No adverse effects, reported either by volunteers or by
patients, were noted by the researchers during the con-
ducted studies. Neurological examinations excluded
radiculopathy as the reason for the muscle pain. No ab-
normal tendon and periosteal reflexes, disturbances in
sensory perception, or positive Spurling’s and
Lasegue’s tests were found in any of the subjects includ-
ed in this study. 
ENG examinations confirmed that patients presented
only non-specific cervical and low back pain. Figure
1A-D shows examples of M-wave recordings obtained
in one of the healthy subjects and in one of the exam-
ined patients with ascertained TRPs. No changes in
motor fiber transmission were observed in any of the
patients (n=30) or healthy volunteers (n=30) when
evoked potential amplitudes and latencies were com-
pared.
The results of all the clinical studies performed in the
control group of healthy volunteers provided the refer-
ence values for the same examinations performed in
the patients. On the basis of the results of palpation
tests for TRP detection and evaluation of pain duration,
the patients were divided into three groups A, B, C
(Table I). 
Pain intensity, as indicated by mean VAS score, was
found to be 6 in group A, 5.6 in group B and 4.8 in
group C. The patients in groups A and B reported the
pain duration as chronic (constant) while the group C
patients reported it as transient. Active TRPs were
identified only in the 13 subjects making up group A,
even though palpation studies were performed in all
the patients (n=30). In all the patients, muscle strength
was significantly (p=0.05) decreased in the trapezius,
L erector spinae, gluteus medius and tensor fasciae
latae muscles. No significant differences between
groups of patients (A-C) were observed during evalua-
tion of this parameter. Similarly, in all the patients from
groups A-C, examination of muscle strength did not
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Table I - Comparison of pain intensity, occurrence of active trigger points and muscle strength evaluation in normal subjects
and patients with myofascial pain syndrome

Test Control group Group A Group B Group C
n=30 n=13 n=11 n=6

(mean±SD) (mean±SD) (mean±SD) (mean±SD)

VAS scale (0-100) 0.5±0.2 6±1.5* 5.6±2.1* 4.8±1.5*

Duration of pain no pain chronic (constant) chronic (constant) transient

Number of active Right Left Right Left Right Left Right Left
trigger points in side side side side side side side side
palpation study 0 0 48 39 0 0 0 0

Lovett’s scale (0-5) Right Left Right Left Right Left Right Left
side side side side side side side side

Trapezius muscle 4.8±0.5 4.7±0.5 3.5±0.5* 3.6±0.5* 3.6±0.5* 3.5±0.5* 3.2±0.8* 3.5±0.5*

Gluteus medius muscle 4.7±0.4 4.6±0.5 4.1±0.7* 4.2±0.6* 4.1±0.5* 4.2±0.6* 4.0±0.4* 3.8±0.4*

Tensor fasciae latae muscle 4.9±0.6 4.7±0.5 4.2±0.7* 4.2±0.6* 4.1±0.5* 4.1±0.5* 3.8±0.8* 3.8±0.8*

L erector spinae muscles 4.7±0.5 3.9±0.8* 4.0±0.6* 4.0±0.9*

Asterisks indicate significant differences in parameters found in patients and normal subjects at p=0.05.



show significant differences between the right and left
side.
The greatest pathological changes in resting EMG
recordings were found, in most examined muscles, in
the patients included in group A (p=0.05 compared to
the reference values) (see recordings in figure 2D and
G). They were detected bilaterally (Table II). The mean
value of the resting amplitude in the group B patients
was increased only unilaterally in the trapezius (27 µV
versus 14 µV in the control group), gluteus medius
(16 µV vs 9 µV) and tensor fasciae latae (17 µV vs
9 µV) muscles, but to a lesser degree than observed in
the group A patients. No changes in sEMG amplitude
recorded in the resting state were found in examined
muscles of patients from group C. 
Mean values of amplitudes from EMG recordings per-
formed during maximal contractions were decreased bi-
laterally in patients from group A compared with the ref-
erence values (p=0.05) (see examples E and H in figure
2). These significant changes were also detected in
group B, with the exception of the right gluteus medius
muscle. The least changes were observed in group C, in
the right tensor fasciae latae and left L erector spinae
muscles. 
In all 30 patients four painful muscles were examined bi-
laterally by means of palpation. As shown in Table III,

which refers to the 13 group A patients, although 104
muscles were tested, TRPs that could also be found on
the contralateral side were present in only 87. The TRPs
were mainly localized in the gluteus medius and L erec-
tor spinae muscles, on both sides in equal proportions
(13 to 13). A right lateralization of TRP incidence was
found in the trapezius (11 to 6) and tensor fasciae latae
(11 to 7) muscles. Taking into account the largest ampli-
tude values in sEMG recordings during the resting state
(a difference of at least 15 µV compared to reference
values), 13 muscles were chosen for needle EMG ex-
aminations. These were performed most frequently in
the trapezius (see recording I in figure 2) and L erector
spinae muscles on both sides.
The data in Table IV (over) compare, between the three
groups of patients and the normal subjects, the mean
values of amplitudes from sEMG recordings. The
Kruskall-Wallis tests show that recordings performed bi-
laterally in patients were statistically different from those
performed in normal subjects both in the resting state
and during maximal contractions.
The results of the Dunn’s test analysis show that mean
resting sEMG recordings from the trapezius, L erector
spinae and gluteus medius muscles differed most fre-
quently between the group A patients and the healthy
volunteers. The group B patients did not show such fre-
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Table II - Comparison of sEMG values recorded in the resting state and during maximal contraction in healthy subjects ver-
sus patients with myofascial pain syndrome

Control group Group A Group B Group C
Examined n=30 n=13 n=11 n=6
muscles (mean±SD) (mean±SD) (mean±SD) (mean±SD)

Amplitude
Right Left Right Left Right Left Right Left(µV)
side side side side side side side side

Resting state

Trapezius 17±7 14±5 27±8* 33±8* 20±11 27±7* 18±3 19±5

Gluteus medius 9±3 10±4 20±14* 12±5 16±7* 11±4 13±6 11±2

Tensor fasciae latae 9±3 9±3 23±13* 17±8* 17±7* 12±4 12±4 12±4

L erector spinae 10±2 10±4 30±18* 25±15* 13±6 13±5 12±7 13±5

Maximal contraction

Trapezius 1606±952 1626±963 723±238* 736±261* 645±298* 736±353* 733±175* 700±126*

Gluteus medius 886±313 830±260 405±230* 470±215* 764±238 518±279* 458±225* 450±226*

Tensor fasciae latae 1046±375 1023±414 630±306* 606±225* 673±297* 664±254* 917±366 567±197*

L erector spinae 1233±547 1253±497 593±274* 611±295* 664±418* 614±414* 583±214* 1000±335

Asterisks indicate significant differences in parameters found in patients and normal subjects at p=0.05.

Table III - Data on detection of active trigger points in the group A patients (n=13)

Number of TRPs
Number of spontaneous

Examined firings in eEMG

muscle Right Left Right Left
side side side side

Trapezius 11 6 3 3

Gluteus medius 13 13 1 0

Tensor fasciae latae 11 7 1 0

L erector spinae 13 13 3 2
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Table IV - Results from EMG recordings performed in three groups of patients and in a control group of healthy volunteers:
comparison of significant differences

pt (Kruskal-Wallis test)

Amplitude in Right side Left side
EMG recordings

In the During maximal In the During maximal
resting state contraction resting state contraction

L erector spinae 0.0002* 0.0001* 0.0001* 0.0001*

A≠N* A≠N* A≠N* A≠N*

B=N B≠N* B=N B≠N*

C=N C≠N* C=N C=N

Gluteus medius 0.0001* 0.0001* 0.0390* 0.0001*

A≠N* A≠N* A=N A≠N*

B≠N* B=N B=N B≠N*

C=N C≠N* C=N C≠N*

Tensor fasciae latae 0.0002* 0.0003* 0.0008* 0.0002*

A≠N* A≠N* A≠N* A≠N*

B≠N* B≠N* B=N B≠N*

C=N C=N C=N C≠N*

Trapezius 0.0024* 0.0001* 0.0001* 0.0001*

A≠N* A≠N* A≠N* A≠N*

B=N B≠N* B≠N* B≠N*

C=N C≠N* C=N C≠N*

Probabilities of pt in Kruskall-Wallis test (statistically significant changes at pt <0.05 marked with asterisks) are shown. Index pt<0.05
for Dunn’s test is shown using the symbol ≠. 

Figure 3 - Examples of eEMG (A-Ca,b and Da) and sEMG (Db) recordings performed in the resting state in group A patients (B-D) in
muscles with trigger points (TRPs) and in one of the group B patients (A) in whom no TRP was found.



quent differences, while no differences at all were ob-
served in the group C patients. The same statistical
method showed that the results of EMG recordings dur-
ing maximal contractions analyzed between the various
groups of patients and normal subjects were usually dif-
ferent.
As can be seen in the examples in figure 3, the record-
ings of spontaneous activity from muscles with TRPs
were exclusively asynchronous (n=13, Ca and Cb), with
a mean frequency of 28 Hz (Da and Db). They consist-
ed of mainly polyphasic potentials with a duration of
16.4 ms (index 4.1, B), and average amplitude of 362
µV. This kind of asynchronous firing can easily be distin-
guished from the synchronous motor end-plate poten-
tials recorded in muscles of group B patients, in which
TRPs were not found (Fig. 3A). The phenomenon of
asynchronous activity does not seem to be restricted to
the trapezius muscle (Fig. 3Ca); indeed, it could also be
observed in other muscles with TRPs found in the same
patient (Fig. 3Cb). This asynchronous firing was tran-
sient and the recording sometimes (7/13 cases) showed
it to be interrupted by a period of “bioelectrical silence”
(see eEMG recording in figure 3Da). Sometimes firings
could be also observed in simultaneous sEMG record-
ings (Fig. 3Db) when the recording setup was similar to
the one presented in figure 2C. 

Discussion

Available data on myofascial pain syndrome indicate
that this phenomenon exists in many disorders which
originate in the spine (11). Tempomandibular joint disor-
ders also play a significant role in its etiology (25,26).
More than 20 years ago, the incidence of the syndrome
in patients was estimated to range between 30% and
55%, according to observations of general practitioners
and dentists (27,28). The leading symptom observed in
these cases was the presence of TRPs, whose fre-
quency of occurrence was reported by Fishbain et al.
(29) to be 85%. Gerwin (30) reported a 74% incidence
of TRPs in patients with pain symptoms of different eti-
ology. In our study of 30 patients with cervical and low
back pain, TRPs were found in 13 cases (43%), which
is similar to the rates reported by Friction et al. (27) and
Skootsky et al. (28). In our group A patients, TRPs were
repeatedly found in the gluteus medius, L erector
spinae, trapezius and tensor fasciae latae muscles,
with an incidence of location similar to that reported by
Myburgh et al. (8). 
The presence of TRPs in group A patients was also ac-
companied by a relatively high pain sensation on the
VAS (mean value of 6). This suggests a progression of
muscle pathology; similarly, a coexistence of TRPs with
pain was also frequently found in the study by Itoh et al.
(31). Duyur Cakit et al. (32) underlined that in patients
with cervical myofascial pain this sensation is related to
the incidence of active TRPs. In the present study, the
group B and C patients had a lower pain score and
TRPs were not localized through palpation. 
Our results show that the decreased strength of the ex-
amined muscles lay, in all patients, within a similar range
(from 3.5 to 4.2 measured on the Lovett’s scale). This
method of the muscle strength assessment, although
commonly used in clinical practice (23), is not usually

applied directly to patients with generalized spine-relat-
ed myofascial pain syndrome. The existence of trigger
points in the group A patients did not significantly influ-
ence their muscle strength. It was emphasized by
Geisser et al. (33) and Descarreaux et al. (34) that the
pain sensation in a particular muscle group can limit its
strength during maximal contraction. The above obser-
vation can be confirmed by results found in the patients
from our groups B and C. 
Surface EMG recording has generally been used for
the assessment of pathological muscle activity when
stretching is sustained, mainly in cases of coexisting
pain (15,35). Simons et al. (36) provided precise de-
scriptions of evaluation of muscle activity in the resting
state with surface EMG recordings showing a sponta-
neous electrical activity phenomenon. In other studies,
needle EMG examinations were usually used for as-
sessment of characteristic spontaneous firings in TRPs
whose location was primarily identified by palpation
(6,12,13). 
The results of the present study proved the applicabili-
ty of the sEMG method for evaluation of the increased
amplitude in recordings performed in a majority of pa-
tients with clinically evaluated TRPs. It is noteworthy
that the resting EMG amplitude value in these cases
was greater than 20 to 25 µV, depending on the tested
muscle. Data in Table II also indicate that the amplitude
increase in resting EMG was accompanied by a de-
crease of the same parameter in EMG recordings dur-
ing maximal contractions. This phenomenon, observed
in the same muscles, was detected mainly in group A
patients. On the basis of the results of our study it can
be assumed that sEMG recording performed in the
resting state constitutes a specific marker for detection
of muscles with active TRPs. Such recordings could
constitute a non-invasive screening tool for exploring
muscles with active TRPs. 
Needle EMG is considered an invasive diagnostic
method whose applicability as a diagnostic procedure
for myofascial TRP evaluation has not been confirmed
by some authors (37). In this study it was accepted that
the characteristic recording from one active TRP could
be deemed representative of all other bilateral TRPs in
the same patient. The study by Hong and Simons (38)
also failed to indicate major differences in the morphol-
ogy of needle EMG recordings performed in a single pa-
tient. In order to avoid numerous needle EMG record-
ings from the 87 TRPs in the group A patients (Table III),
only 13 muscles were explored in the 13 patients be-
longing to this group.
The spontaneous activity recorded by needle electrodes
in active TRPs has been described in different ways. It
was compared to the motor end-plate potential whose
first inflection is negative followed by positive
(6,10,13,36). Hubbard and Berkoff (12) tried to compare
it to fibrillation potentials coexisting with denervation of
motor units. Morphologically, these are characterized by
high amplitude and short duration when their first inflec-
tion is positive followed by negative (20,39,40). These
differences in morphology were discussed by Travell
and Simons (11) who underlined more synchronyous
than asynchronyous firing properties. Considering the
eEMG recordings described in our study spontaneous
firings in TRPs cannot be identified with the commonly
known pathological source-related potentials. Audette et
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al. (41), exploring TRPs in the quadratus lumborum and
levator scapulae muscles, found the spontaneous activ-
ity to be similar to fasciculations but more complex, like
that found in the recordings performed in our group A
patients. In all 13 group A cases, these examinations al-
ways presented an asynchronous firing pattern. The pa-
rameters (amplitudes, durations and frequencies) pre-
sented in the results section seem to be different from
the values reported by other authors (11). On the other
hand, their frequent location in trapezius and L erector
spinae muscles overlap with the observations of Chung
et al. (13) on common sites of active TRPs in certain
groups of muscles.
The data in Table IV raise an interesting hypothesis
about the possibility of evolution of the pathological
changes in muscles from a subclinical form to the fully
developed myofascial pain syndrome. Complex neuro-
physiological and clinical diagnostic examinations may
also explain the possible etiology of non-specific cervi-
cal and back pain arising from active trigger points.
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