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ABSTRACT

Background: Carpal tunnel syndrome (CTS) is a focal and compressive neuropathy of the median nerve at the wrist,
being the evidence of increasing pressure within the carpal tunnel, Tarsal tunnel syndrome (TTS)is tibial nerve entrapment
or neuralgia. The common disorder known as fibromyalgia is characterized by chronic and widespread pain. FM patients
also frequently experience headaches, paraesthesia, sleep disturbances, and psychological manifestations. it is important
to distinguish between the symptoms of fibromyalgia (FM) and entrapment neuropathies, which are easily misdiagnosed
in FM patients, which seems to impact the patient's quality of life when people can't enjoy life because of pain, numbness
in the hands, they are exhausted mentally, emotionally, and physically, so we conducted this study for early detection of
mild CTS and TTS.

Objective: To assess fibromyalgia as a risk factor in the occurrence of carpal tunnel syndrome and tarsal tunnel syndrome
compared to non-fibromyalgia control by using electrophysiological and ultrasonographic values.

Methodology: In this case control study, 100 patients with Fibromyalgia attending the rheumatology and rehabilitation
and psychiatric departments of Al Zahraa University Hospital were compared to 100 age-and sex matched apparently
healthy people as controls. Tender points count, widespread pain index, symptom severity scale, fibromyalgia score and
fibromyalgia impact questionnaire were recorded for FM patients group. The median and posterior tibial nerves were
evaluated by electrophysiological studies and by ultrasonography.

Results: The occurrence of tarsal tunnel syndrome and carpal tunnel syndrome is higher in the fibromyalgia group than
in the control group in female middle-aged patient, with a statistically significant difference (p < 0.001).

Conclusion: Carpal tunnel and tarsal tunnel syndromes were found to be significantly higher in fibromyalgia patients.
Musculoskeletal ultrasound is considered as a significant tool for testing for early diagnosis of entrapment neuropathy in
cases of FM presented with paresthesia especially when used in combination with electrophysiological.
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INTRODUCTION:

Carpal tunnel syndrome (CTS) is defined as a focal, with digital pressure. FM affects between 0.2-6.6% of
chronic, and symptomatic compressive neuropathy of the world’s population, and middle-aged women are
the median nerve at the wrist, being the physiological impacted more commonly compared to men El,
evidence of increasing pressure within the carpal tunnel
and the increase of nerve function at the wrist [, Tarsal Up to 94% of fibromyalgia patients (FMPs) report
tunnel  syndrome (TTS) is anerve entrapment neurological problems, most likely as a result of a
syndrome causing a painful foot condition in which neurological dysfunction, despite the fact that the cause
the tibial nerve is compressed as it travels through of FM remains elusive. paraesthesia is a frequent
the tarsal tunnel , this condition seems to impact the condition characterized by sensations of tingling,
patient's quality of life when people cannot enjoy life tickling, pricking, or skin burning that have no obvious
because of pain, numbness or weakness in the hands and physical reason. Prior research has revealed paraesthesia
feet , they are exhausted mentally and emotionally, as in up to 84% of patients with fibromyalgia 1.
well as physically 2 Although the exact mechanism of FM's paraesthesia is
Common symptoms of fibromyalgia (FM) include unknown, it is thought to arise from the central
chronic, widespread pain and particular tender areas sensitization Phenomenon, which is an increase in
https://jram.journals.ekb.eg Personal non-commercial use only.
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nociceptive transmission and processing in the central
nervous system. Nevertheless, peripheral mechanismsin
the nerves and muscles weren't ruled out as potential
causes of FM's pain and paraesthesia !,

The mechanism through which FM produces peripheral
nerve entrapment is yet unknown; however, extended
periods of immobilization and inappropriate placement
of body components are believed to be primary causes
of nerve entrapment in FM. Patients with FM
experienced significant functional mobility restrictions,
specifically challenges with goal-directed movements,
as a result of their generalized musculoskeletal pain ©,
The immune profiles of patients diagnosed with CTS
with FM are associated with an increase in chemokines
and cytokines that modulate systemic inflammation,
which can regulate neuropathic symptoms. In addition,
a significant relationship was found between CTS
severity and serum levels of inflammatory mediators ["],

Entrapment neuropathies of the tibial nerve at the ankle
and the median nerve at the wrist cause TTS and CTS,
respectively. With a slight female predominance, both
conditions predominantly affect adults (€111,

It's critical to differentiate FM symptoms in clinical
practice from entrapment neuropathies that can be
mistakenly diagnosed or overlooked in patients with
FM. Consequently, there is a correlation between FM
and CTS, which is one of the more prevalent entrapment
neuropathies. On the other hand, foot paraesthesia is
also uncommon in practice. Thus, to compare the
frequency of tibial entrapment neuropathies and median
entrapment neuropathies in FM patients, this study was
carried out 19,

Numerous neurophysiological techniques, such as
sensory and motor nerve conduction studies (NCS), can
be employed to evaluate functional alterations in the
peripheral nervous system and the activity level of the
motor and sensory axons. NCS are a non-invasive,
readily measured, safe, and widely accessible method
for assessing alterations in the peripheral nervous
system [ Also, developments in high-resolution
ultrasonography have enabled clinicians to investigate
peripheral nervous system diseases. The ultrasound
shows the extent of abnormalities, which is a
complement to the clinical and electrophysiological
examination. It is the perfect imaging method for
evaluating the peripheral nervous system since it
produces high-resolution, radiation-free  images,
characterizes the movement of tissue in real-time, and

shows and analyses the flow of blood using a Doppler
[12].

PATIENTS AND METHODS

The current study was conducted on one hundred
fibromyalgia patients recruited from Al-Zahraa
hospital's rheumatology and rehabilitation department
and psychiatric department. The diagnosis of
fibromyalgia patients was done as per the 2016
American College of rheumatology criteria. They were
94 females and 6 males; their ages ranged between 21-
59 years, with disease duration ranging from 0.5-12
years compared to 100 apparently healthy people of age-
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and sex matched (82 were females and 18 were males).
Their ages ranged between 20-58 years.

Patients younger than 18 years or older than 65 years old
and who had a history of connective tissue disorders like
rheumatoid arthritis and systemic disorders that affect
peripheral nerves, including diabetes mellitus and
hypothyroidism, were excluded from the study.

Following an explanation of the procedure, purpose, and
importance of the study, each participant has provided
written informed consent. The study received approval
from the medical ethical committees of Al-Azhar
University's, faculty of medicine for girls in Cairo,
Egypt (IRB no.1577).

Complete history-taking, general, musculoskeletal, and
neurological examinations. The widespread pain index
(WPI), symptoms severity scale scores, fibromyalgia
impact questionnaire (FIQ), and fibromyalgia severity
scores (FS) were assessed and calculated.

Routine laboratory investigations include C-reactive
protein (CRP), erythrocyte sedimentation rate, complete
blood count, and tests for kidney and liver function.

Motor and sensory NCS of the median, motor medial
and lateral planter, and sensory sural nerves, using
Neuro EMG Microelectroneuromygraphy (EMG)
apparatus from Nihon Kohden Neuropak (Nihon
Kohden Corporation, Tokyo, Japan). During the
examination, we conducted the nerve conduction
protocol at a constant room temperature of 25°C, as
advised by Preston and Shapiro (2007) as well as the
American Association of Neuromuscular and Electro
Diagnostic Medicine (AANEM).

Ultrasonographic evaluation of all study subjects using
a 7-11 MHz linear phased array transducer (Xario 200,
Toshiba ultrasound machine, Tochigi, Japan).

For the median nerve assessment, the patient was seated
with his forearm in a supinated position, resting on a
hard, flat surface with his arm extended and his fingers
semi-flexed. The median nerve's cross-sectional area
(CSA) was measured at the carpal tunnel (between the
scaphoid bone laterally and the pisiform bone medially)
at the level of the wrist creases. For tibial nerve
assessment, the patient in a supine position with a flexed
knee and foot on the examination bed. Two specific
locations were used for measuring the axial CSA: the
distal third of the leg, 10 cm above the beginning of the
tarsal tunnel, and inside the tunnel. Measurement was
done by tracing a continuous line within the hyper
echogenic boundary of the nerves using the
measurement tools provided in the US apparatus.
Neurophysiologic and ultrasonographic evaluation were
carried bilaterally for all study subjects, and the mean of
each parameter was considered for comparison so total
number 200 hands and feet for each group.

Statistical analysis

Recorded data were analyzed using the statistical
package for social sciences, version 23.0 (SPSS Inc.,
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Chicago, Illinois, USA). Data were explored for
normality using Kolmogorov-Smirnov and Shapiro-
Wilk Test. The parametric quantitative data were
presented as meanz standard deviation and ranges while
non-parametric data were presented as median with
inter-quartile range (IQR). Also, qualitative variables
were presented as numbers and percentages. The
following tests were done: Independent-samples t-test of
significance was used when comparing between two
means ,the comparison between groups with qualitative
data was done by using Chi-square test and Fisher’s
exact test instead of Chi-square test only when the
expected count in any cell less than 5 , Pearson's
correlation coefficient (r) test was used to assess the
degree of association between two sets of variables
,Scatter plot: a graph in which the values of two
variables are plotted along two axes, the pattern of the
resulting points revealing correlation present ,The
confidence interval was set to 95% and the margin of
error accepted was set to 5%. So, the p-value was
considered significant <0.05.

RESULTS

Table 1 shows that there was no statistically significant
difference in age or sex between the patients and control
groups (p-value >0.05). As regards FM assessment, the
mean of Widespread Pain index (WPI) was 14.75+3.40,
the mean of Symptom Severity Scale (SSS)
was10.03+1.12, while the mean of fibromyalgia Score
(FS) was 24.53+3.70. The mean of fibromyalgia impact
questionnaire (FIQ) was 76.90+10.29 as shown in table

).

There were statistically significant different between
FM patients and control group regarding sensory median
peak latency, sensory amplitude, sensory conduction
velocity, motor median latency and the median nerve's
CSA as shown in table (3).

Abnormal results detected by NCS of median include:
11 % of FM hands showed prolonged distal sensory

peak latency, 6% showed decreased sensory amplitude
and 7% showed decreased sensory conduction velocity.
And 5% of FM hands showed prolonged motor median
latency.

While by US examination of CSA of median nerve, 77.5
% FM hands showed increased CSA as shown in table

@3).

It was found that there were significant differences
between the two groups in the values of amplitude,
lateral planter latency, medial planter latency, tibial
nerve's CSA at the tunnel, 10 cm above the tunnel, and
difference between CSA at the two levels of
measurement as shown in table (4).

Abnormal NCS results of posterior tibial nerve, we
found that 3 % and 21% of FM feet showed prolonged
motor latencies of medial planter nerve and lateral
planter nerve respectively.

While by US examination of CSA of tibial nerve, 50%
of FM patients showed increased CSA of the tibial nerve
at tunnel, 33 % of them showed an increased CSA at 10
cm above the tunnel and 31% showed increased CSA
difference of the tibial nerve between two levels as
shown in table (4).

There was a statistically significant positive association
between disease duration (years) with lateral planter
nerve latency which mean increased frequency of TTS
and the ultrasonographic CSA of the median nerve
which mean increased frequency of CTS, with p-values
(p<0.05) as displayed in figures (1) and (2).

Regarding disease related parameters which assess
disease severity, there was significant positive
correlation between median sensory latency with FIQ.
Also there was significant positive correlation between
WPI and CSA of tibial nerve at tunnel as displayed in
figures (3) and (4).

Table (1): Comparing demographic data of the patients with controls

Demographic data Pature]nt:s E)Boup Conrtrcil l(.(?)goup Sta::esst;cal p-value
Age (years) t _test
- Mean £SD (years) 35.2849.21 34.76+8.45 1682 0376
- Range (years) 21-59 20-58 ' ‘
Sex
94 (94.0%) 82 (82.0%) _
- Female 6 (6.0%) 18 (18.0%) x?=2.818 0.331
- Male : ;
Disease duration (years)
- Range (years) 0.5-12

t-test: Independent t-sample t-test, x?: Chi-square test, *: Significant p-value (<0.05)
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Table (2): Patient data according to disease-related parameters

Disease related parameters FM group

n =100

WPI

- Mean £SD 14.75£3.40

- Range 6-19

SSS

- Mean £SD 10.03£1.12

-  Range 8-12

FS

- Mean £SD 24.53+3.70

- Range 16-31

FIQ

- Mean £SD 76.90+10.29

- Range 51-93

WPI: Widespread pain index, SSS: Symptom severity scale, FS: Fibromyalgia score FIQ: Fibromyalgia impact questionnaire

Table (3): Comparison of the study parameters for the motor and sensory median nerve conduction and CSA of
median nerve for both hands of the patient group and the control group

Patients Group  Control Group Affection
Parameters n =100 n =100 t-test  p-value (CTS)
Mean + SD Mean + SD

Median motor latency (ms) 3.18+0.73 2.98+0.65 2.046  0.042* 5%
Median motor amplitude (mv) 9.82+2.28 10.08+2.40 0.785 0.433 1%
Median motor conduction velocity (m/s) 56.53+6.62 58.22+6.10 1.877 0.062 0%
Median sensory Latency (ms) 2.88+0.55 2.72+0.48 2.192  0.030* 11%
Median sensory amplitude (pv) 19.40+5.99 23.48+5.37 -7.172  0.001* 6%
Median sensory conduction velocity (m/s) 56.23+4.62 58.10+4.38 4,153  0.001* 7%
Median nerve CSA at carpal tunnel 13.38+2 56 10.04+1.08 17.037 0.001* 77.5%

(mm?)

CSA: Cross-sectional area, t-test: Independent t-sample t-test; *: Significant p-value (<0.05)

Table (4): Comparison of posterior tibial nerve motor nerve conduction and CSA of tibial nerve for both feet in
patient and control groups

Patient Group  Control Group ) Affection
Parameters n =100 n =100 t-value value (TTS)
Mean + SD Mean + SD
Medial planter latency (ms) 4.460.74 4.26+0.68 1.990 0.048* 3%
Medial planter amplitude (mv) 10.93+3.06 11.92+2.98 0.785 0.433 2%
Medial planter conduction velocity (m/s) 48.97+6.41 50.06+5.61 1.810 0.071 1.5%
Lateral planter latency (ms) 5.94+1.05 5.64+0.61 2470  0.014* 21%
Lateral planter amplitude (mv) 5.40+1.73 6.52+1.14 -7.658  0.001* 12%
Tibial nerve CSA at tarsal tunnel (mmz2) 13.25+4.06 10.62+0.85 8.961  0.001* 50%
ibi 0,

Tibial nerv;e 10 cm CSA above tarsal 11.28+2.15 10.15+0.96 6.827 0.001* 33%
tunnel (mm?)
CSA difference between two levels (mm?) 2.05+2.46 0.48+0.51 8.825  0.001* 31%

CSA: Cross sectional area, t-test: t-Independent sample t-test; *: Significant p-value (<0.05).
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Figure (1): Scatter plot between disease duration “years” with lateral planter nerve latency among cases
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Figure (2): Scatter plot between disease duration “years” with CSA of median nerve among cases
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Figure (4): Scatter plot between WPI with CSA: Tibial nerve at tarsal tunnel among cases

DISCUSSION

The present work studied that fibromyalgia playing a
role in frequency of CTS and TTS with and the accuracy
of ultrasonography for diagnosing CTS and TTS in
comparison with conventional neuro-physiological
testing.

In the current study, there was an increased frequency of
median sensory nerve abnormalities compared with
median motor nerve abnormalities in FM patients. This
result agrees with Werner et al. '3 as they reported that
the abnormalities of the median sensory fibers precede
motor fiber affection in documenting CTS. They
attributed this to sensory fibers having a greater
percentage of big, myelinated fibers that have greater
energy consumption and are therefore more susceptible
to ischemia injury. In another study on 102 FM patients
1141 investigated the connection between the activity of
the disease and quality of life in fibromyalgia patients
who have CTS. They found that, there was significantly
prolonged mean distal motor latency of median nerve in
FM patients when compared with the control group
which agree with the results of this study.

In the current study, ultrasonographic scanning of the
median at the tunnel was carried out in FM patients and
revealed significantly increased mean CSA at the tunnel
in comparison with the control group. These results are
supported by Kudo et al. [ who studied the
ultrasonography's diagnostic value in comparison to
nerve conduction studies in individuals with unilateral
CTS and found that diseased hands with CTS had
significantly increased mean median nerve CSA at the
tunnel. These results were disagreed with by Silva et al.
(16 who studied CTS by ultrasonography in 41 FM
patients and 42 healthy control subjects and reported
that there was no significant statistical difference among
the groups and concluded that it would be difficult to
clinically distinguish FM patients with CTS from those
without it, but these results had some limitations as they
had a small sample size compared with the current study.
However, our findings were in disagreement with those
of El-Hewala et al. [ who observed that
electrophysiological investigations were able to identify
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a greater number of posterior TTS cases when
comparing electrophysiological and US diagnoses of the
condition. While MSUS can only identify the syndrome
in 8 (16%) cases, electro-physiology was able to identify
the syndrome in 18 (36%) cases.

When compared to control subjects’ extremities, FM
patients' extremities in this study had a significantly
greater incidence of focal entrapment neuropathy.
Leblebicier et al. ¥ studied the prevalence of tarsal
tunnel syndrome (TTS) in patients with fibromyalgia
(FM) and reported that, when compared to control
individuals, the incidence of focal entrapment
neuropathy in the extremities of patients with FM was
significantly greater. These results were linked to weight
gain, lengthy periods of immobilization, and
inappropriate positions of parts of the body as a result of
widespread musculoskeletal pain, all of which are
biomechanical variables consequent to hypermobility.
Jackson et al. [ hypothesized that electrodiagnostic
measures are abnormal only when large, myelinated
fibers have significant demyelination or axonal loss.
Despite this, an extremely significant positive
connection between electrodiagnostic measures and
ultrasonography was discovered. This hypothesis may
explain the increased incidence of abnormally large
CSA of the median nerve detected by ultrasonography
compared with the less abnormal electrophysiologic
results in FM patients in the current study.

It is worth mentioning that, although nerve conduction
studies are the standard diagnostic and most accurate
tests for studying peripheral nerve entrapment, high-
frequency ultrasonography gives an opportunity to
detect abnormally increased CSA median and tibial
nerves, which may occur early and precede nerve
conduction study abnormalities in the syndromes of
tarsal tunnel and carpal tunnel.

CONCLUSION

Both the syndromes of tarsal tunnel and carpal tunnel are
significantly increased in fibromyalgia patients when
compared with non-fibromyalgia control subjects. CTS
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and TTS correlate with disease severity in fibromyalgia.
Fibromyalgia patients presented with symptoms of
carpal tunnel or tarsal tunnel syndrome could be
evaluated with electrophysiological studies as well as
ultrasonography for early diagnosis of entrapment
neuropathy.
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