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ABSTRACT

Aims: It was aimed to determine the clinical differences between patients with and without electrophysiological evidence of
carpal tunnel syndrome (CTS).

Methods: Patients who were clinically diagnosed with CTS were included in this retrospective cohort study. Median nerve
compound muscle action potential and compound nerve action potential of the patients were analyzed. Clinically diagnosed
CTS patients were divided into two groups according to the results of nerve conduction studies as patients with and without
electrophysiological evidence of CTS. At the same time the age, body-mass index (BMI), duration of symptoms and comorbidity
of all the patients were recorded.

Results: 60 patients clinically diagnosed with CTS (52 women and 8 men) were included in the study. Electrophysiological
evidence of CTS was present in 40 patients (66.7%) and absent in 20 (33.3%). Patients with electrophysiological evidence of
carpal tunnel syndrome were older (p=0.021) and had higher body weight and BMI (both p<0.001) compared to those without
such findings. Symptom duration was also longer in this group (p<0.001), while no significant difference was observed in height
(p=0.654).

Conclusion: Electrophysiological abnormalities are more often detected in CTS patients with longer symptom duration and

higher BMI. Older age is also associated with the presence of electrophysiological abnormalities.
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*This study has previously been presented at 20" International Eastern Mediterranean Family Medicine Congres-2021.

INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common
entrapment mononeuropathy. Patients typically present
with paresthesia in the first three digits. In some cases,
neuropathic pain may develop, and weakness or atrophy
of the hand muscles may also occur.” Early diagnosis,
appropriate treatment, and prevention of progression are
therefore important.

Clinical evaluation and electrophysiological studies are
commonly used in the diagnosis of CTS. Electrophysiological
testing plays a key role in confirming the diagnosis, assessing
severity, and supporting the differential diagnosis.”* However,
CTS cannot be confirmed electrophysiologically in all
patients. In some individuals with strong clinical suspicion,
electrophysiological findings may remain normal.”” Given
this background, the present study examined whether
CTS could be identified electrophysiologically in patients
with a clinical diagnosis of CTS and aimed to determine
the clinical differences between patients with and without
electrophysiological evidence of CTS.
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METHODS
Subjects

Patients aged 18 years or older who were clinically diagnosed
with CTS between March 2012 and May 2013 at the
Department of Neurology, Cukurova University Faculty of
Medicine were included in this retrospective study. Ethical
approval was obtained from the Cukurova University
Faculty of Medicine Non-interventional Clinical Researches
Ethics Committee (Approval Date: 09.02.2012, Decision No:
5/28). All procedures were carried out in accordance with
the ethical rules and the principles of the Declaration of
Helsinki. A clinical diagnosis of CTS was established when
at least one of the following was present: (1) paresthesia in
the first three digits, more pronounced at night; (2) sensory
complaints involving the first three digits; or (3) sensory
abnormalities in the first three digits on neurological
examination; or (4) nocturnal worsening of symptoms
affecting the same distribution. These findings could be
accompanied by weakness or atrophy of median nerve-
innervated hand muscles. Patients were excluded if they
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had clinical or electrophysiological findings consistent with
cervical radiculopathy or brachial plexopathy, or a known
neurodegenerative disease. Patients were categorized into
two groups based on whether electrophysiological findings
consistent with CTS were present.

Electrophysiological Tests

Nerve conduction studies were performed using a Medelec
Synergy EMG device. For sensory and motor studies, filter
settings were 20 Hz-2 kHz and 20 Hz-10 kHz, respectively.
Recordings were obtained with surface electrodes. Studies
were conducted when extremity temperature exceeded 32°C;
otherwise, the limb was warmed. Compound muscle action
potentials (CM APs) were recorded from the abductor pollicis
brevis muscle. In motor studies, the distance between the
stimulation site at the wrist and the recording electrode
was 8 cm. Sensory nerve action potentials were recorded
antidromically from the second digit-wrist segment. Sensory
conduction velocity was calculated using onset latency.
Electrophysiological CTS was defined by the presence of any
of the following: (1) median sensory conduction velocity <50
m/s in the second digit-wrist segment; (2) median sensory
conduction velocity <50 m/s in the same segment together
with distal CMAP latency >4 ms; or (3) absent median
sensory response in the second digit-wrist segment together
with distal CMAP latency >4 ms.

Statistical Analysis

The Shapiro-Wilk test was used to determine the distribution
of the data. Pearson’s Chi-squared test was used to analyze
categorical variables. Mann-Whitney U test was used in
group comparisons. Meantstandard deviation (SD) and
median were calculated for descriptive statistics. Post hoc
power analysis was performed for the variables that differed
significantly between groups, including age, body weight,
BMI, and symptom duration, using the observed between-
group differences at an alpha level of 0.05. If p-value was
<0.05, it was considered statistically significant. Statistical
Package for the Social Sciences (SPSS IBM Corp; Armonk,
NY, USA) 22.0 was used to perform the statistical analysis.

RESULTS

The study included 60 patients with clinically diagnosed CTS
(52 women and 8 men). Of these, 55 had bilateral involvement
and 5 had unilateral involvement. The mean age was
51.2+12.6 years (range, 22-80), mean height was 165.1+5.9
cm (151-183), mean weight was 80.4£14.5 kg (51-128), and
mean body-mass index (BMI) was 28.9+5.3 kg/m? (18-48).
The mean duration of symptoms was 16.8+11.7 months
(2-60). Electrophysiological evidence of CTS was present
in 40 patients (66.7%) and absent in 20 (33.3%). Bilateral

CTS was identified electrophysiologically in 23 patients,
while 15 had right-sided CTS and 2 had left-sided CTS.
Demographic characteristics of patients with and without
electrophysiological CTS are compared in Table. Patients
with electrophysiological evidence of CTS were significantly
older than those without (p=0.021). They also showed higher
body weight and BMI (both p<0.001), along with a longer
duration of symptoms (p<0.001), whereas height did not
differ between the groups (p=0.654). Post hoc power analysis
showed adequate statistical power for the significant between-
group differences in age, body weight, BMI, and symptom
duration. Among patients with electrophysiological CTS,
8 had diabetes mellitus and 1 had thyroid disease, whereas
none of those without electrophysiological CTS had diabetes
mellitus or thyroid disease (Figure).
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DISCUSSION

This study showed that approximately one-third of
patients with a clinical suspicion of CTS had normal
electrophysiological findings. This observation indicates
a potential mismatch between clinical assessment and
electrophysiological results.”® The longer symptom duration
in patients with electrophysiological confirmation suggests
that these tests may remain normal early in the disease
course.

Patients with electrophysiological evidence of CTS were older
and had higher body weight and BMI. Increased body mass
may contribute to greater mechanical stress on the median
nerve, thereby increasing susceptibility to CTS. In addition,
variations in age, weight, and BMI may promote endoneural
edema and microvascular compromise, which can further
facilitate the development of CTS. These findings are in line
with previous reports identifying obesity and older age as
important risk factors for CTS.

Patients without electrophysiological evidence

of CTS (n=20)

Patients with electrophysiological evidence
of CTS (n=40)

Demographic characteristics Median (min-max) Median (min-max) p-value
Age 45 (22-75) 54 (29-80) 0.021
Size (cm) 165 (154-173) 164 (151-183) 0.654
Weight (kg) 66 (51-86) 85 (66-128) <0.001
BMI 24 (18-30) 30 (25-48) <0.001
Duration of complaint (month) 6 (2-25) 24 (6-60) <0.001
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Symptom duration was longer in patients with
electrophysiological evidence of CTS than in those
with a clinical diagnosis but no electrophysiological
confirmation.® This pattern suggests that demyelination
and axonal involvement become more apparent over time.
Electrophysiological findings may remain normal in patients
with a short duration of symptoms. In cases with strong
clinical suspicion, close follow-up and repeat testing, when
appropriate, may be warranted. Additionally, the presence
of diabetes mellitus and thyroid disease in patients with
electrophysiological evidence of CTS is noteworthy.”"
Neuropathies, including CTS, are well recognized in
diabetes. In this setting, endoneural microvascular ischemia,
endoneural edema, and alterations in connective tissue
may increase susceptibility to nerve compression.” In the
present study, diabetes was present in 20% of patients with
electrophysiological CTS, supporting a possible association
between the two conditions. CTS may also occur in the
context of thyroid disease and should be considered in these
patients.'”"”

Electrophysiological studies play a central role in the
diagnosis, assessment of severity, and differential diagnosis
of CTS.”” However, normal findings may be encountered in
some patients, which represents an important limitation."
This may reflect the inability of routine nerve conduction
studies to assess small fiber involvement.”>'® For this
reason, electrophysiological results should be interpreted in
conjunction with clinical findings. Moreover, overlapping
symptom profiles in certain disorders may contribute to
underdiagnosis or misinterpretation of CTS, even when
objective findings are limited."

Ultrasonographic evaluation, which has been shown to
correlate with clinical findings in CTS in certain patient
populations, may provide complementary information
beyond electrophysiological studies."

Limitations

This study has several limitations. First, its retrospective
design may have affected patient selection. The relatively
small sample size and single-center setting may limit the
generalizability of the findings. In addition, conventional
nerve conduction studies may not detect mild or early
cases of CTS, which could have led to underestimation
in some patients. Other diagnostic approaches, such
as ultrasonography or small fiber assessment, were not
used. Finally, the absence of longitudinal follow-up does
not allow assessment of whether patients with normal
electrophysiological findings later developed detectable
abnormalities.

CONCLUSION

Electrophysiological studies may not detect CTS in all
patients, particularly in those who are younger, have a
shorter duration of symptoms, and a lower BMI. These
findings suggest that such tests may be less sensitive early
in the course of the condition. Clinical assessment therefore
remains essential, and electrophysiological results should be
interpreted together with the overall clinical picture rather
than relied upon alone when making the diagnosis.
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