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Abstract
Introduction: Currently, neuroresearchers report that the median nerve shows severitycorrelated intracarpal enlargement in idiopathic carpal tunnel syndrome (CTS) as a most
common peripheral neuropathic disorder. The purpose of this paper was to investigate
ultrasonography morphological findings in patients with idiopathic CTS and comparing some
physical properties such as age, gender, BMI with dominancy in the hands.
Materials and methods: This research was a cross sectional study that conducted in AlZahra hospital. 125 patients who came to ultrasonography department for any reason were
studied randomly and selected by a convenience method. The thickness of median nerves of
these patients was measured by ultrasonography and analyzed based on age, sex, BMI and
dominancy and non-dominancy in hand for each patient separately as main aim of our study.
The data collected entered to computer and analyzed by SPSS software. The chi- square and
t-student tests were used for data analysis.
Results: The mean cross-sectional area of right median nerve in right-handed patients was
0.063±0.02 cm2 and for left median nerve in the same group was 0.056±0.022 cm2. Results
demonstrates differences in cross-sectional area of median nerve in dominant hand in
comparison to non-dominant-hand in right-handed ones (P<0.001). Again, mean crosssectional area of left median nerve in left-handed patients was 0.064±0.013 cm2 and for right
median nerve in the given group was 0.057 ± 0.017 cm2.
Conclusion: No relation between median nerve, BMI and age was existed and probably we
can apply ultrasonography as a diagnostic imaging tool to distinguish between competent and
non-competent median nerves.
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Introduction
Carpal tunnel syndrome (CTS) is the most
common peripheral nerve entrapment
disorder, hence, worth studying and
investigating, and is one of a group of
disorders categorized by several different
18

terms: repetitive stress injuries, chronic
upper limb pain syndrome, or repetitive
motion disorders (1,2). All of these
problems are generally associated with
repetitive and forceful use of the hands
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that damage muscles and bones of the
upper extremities (3). The diagnosis of this
disorder is often clinical symptoms
(burning pain, numbness, and nocturnal
parasthesia in the median nerve
distribution), and signs, such as Tinel sign
(tapping over the median nerve producing
dysesthesias)
and
Phalen
sign
(dysesthesias with wrist flexion) and
electro-diagnostic testing; supporting
evidence is derived from a number of
diagnostic studies (2,4). Imaging may
provide
important
information
in
entrapment neuropathies, particularly in
cases of equivocal electrophysiologic
studies (4). Currently it is proved that the
cross section of median nerve is increased
in CTS especially at its entrance to the
carpal tunnel (2, 5). Ultrasonography as a
safe, low cost, rapid, accurate and
noninvasive method can be used to assess
changes in the nerve shape and exclude
anatomic variants and space occupying
alterations as ganglion cysts, tenosynovitis
and echogenicity, swelling of the median
nerve, flattening of the nerve, palmar
bowing and thickening of the flexor
retinaculum (2, 5-7). Unfortunately,
sufficient data on whether this thickness
can be affected by some other causes like
age, sex, BMI and dominancy in hand do
not exist (2). The aim of this study is to
understand the relation between crosssectional median nerve thickness and sex,
age, weight and dominancy in hand as
interfering factors in patients who referred
to Al-Zahra Isfahan hospital. Moreover the
mean cross-sectional area cut-off point to
diagnose CTS differs in different studies
and no general consensus on the exact
degree of this area do exist, so these
controversies made us to perform a
research on this issue specially on normal
population and we have interpreted our
data based on the age, sex, BMI and
dominancy in hand.
Material and methods
This is a cross-sectional study that
conducted in Al-Zahra hospital in Isfahan,
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Iran. 125 patients who came to
ultrasonography department for any reason
without history of hand surgery, diabetes,
acromegaly and signs or symptoms of CTS
between January 2009 and January 2010
were examined by an expert general
practitioner and included in this study.
Those who were not cooperative or with
anatomical variations of median nerve or
underwent wrist surgery were excluded
from our study. Examinations were
performed
using
high-resolution
ultrasonography (GE Company, modelG50) applying 5-10 megahertz probe. All
wrists were evaluated in the neutral
position with the palm up and the fingers
semi-extended. The full course of the
median nerve in the carpal tunnel was
evaluated. The thickness of median nerves
of these patients was measured by
ultrasonography (Figure 1). The crosssectional areas of median nerves were
measured from the proximal carpal tunnel
at the level of pisiform bone and all
patients' data like age, sex, BMI and
dominancy were registered in a separate
questionnaire. The data collected entered
to computer and analyzed by SPSS
software (V.20, IBM Corp., USA, 2013).
The chi- square, T student and Pierson
correlation tests were used for data
analysis. The level of significance in all
stages was considered P<0.05.
Results
In this research 125 patients with no signs
and symptoms of neuropathy were studied.
The mean age was 41.3±14.8 years. This
mean for men was 41.1±15.3 and for
women was 41.5±14.2. 71(56.8%) of the
patients were male and 54 (43.2%) were
female. There is no statistically difference
between age of male and female (P=0.9).
The results of this study showed that there
was no relation between the patients age
and cross-sectional areas of median nerve
(P=0.21). The mean of body mass index
(BMI) was 25.8±4.9 and according to BMI
scaling, 6 (4.8%) had low weight, 55
(44%) had normal weight, 38 (30.4%) had
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over weight and 26 (20.8%) were fat. The
mean cross-sectional area of median nerve
in both hands was 0.059 ±0.02 cm. This
mean was 0.058±0.02 and 0.062±0.02 cm
for left and right hand respectively and the
difference between two hands was
statistically significant (P=0.001). The left
and right hands cross-sectional areas of
median nerve in the male and female is
shown in Table 1.
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between age and cross-sectional thickness
of median nerve is seen which means the
older the citizen , the higher the cross
section of median nerve, but based on this
test, the correlation was not statistically
significant (P>0.05). Figure 2 shows the
correlation between patients' age and
cross-sectional thickness of median nerve.

Table 1. The mean ± SD of cross-sectional areas of
median nerve in hands of the male and female.
Hands
Sex
Mean±SD
P value
Left
Male
0.061± 0.022
0.028
Female
0.053 ± 0.017
Right
Male
0.065 ± 0.021
0.018
Female
0.057 ±0.016

According to this table we find a statistical
difference between males and females for
the cross-sectional area of median nerves
(P=0.02). The mean ± SD of crosssectional areas of median nerve by BMI
grouping was shown in Figure 1 and
according to one way ANOVA there was
no relation between BMI and median
nerve thickness (P>0.05).

Figure 1. Measurement of median nerves thickness
of patients with carpal tunnel syndrome.

The measurement of cross-sectional areas
of median nerve by dominant and nondominant hands was 0.063±0.019 and
0.056±0.021,
respectively and
the
difference between dominant and nondominant hands was significant (P<0.001).
The total mean cross section of median
nerve in both hands in males and females
was 0.063±0.022 and 0.055±0.017,
respectively and the difference between
male and female was statistically
significant (P<0.05). Finally, according to
Pierson correlation test, a weak correlation
20

Figure 2. Correlation between age and crosssectional thickness of median nerve (CMN).

Discussion
As most researches shows, it is proved that
signs and symptoms of CTS relate directly
to the cross section of median nerve (2, 5),
but it is not our goal of study. Since, some
disorders and diseases such as carpal
tunnel syndrome are related to the crosssection of median nerve and this area is
probably affected by some variability's
such as sex, age, weight and dominancy in
hand (5), and these afore-mentioned items
have not been considered in most studies,
it seems necessary to measure them as
criterions for diagnosis and to interpret its'
results according to these items. In the
present study, the mean cross-section of
median nerve was 0.059±0.02 cm2 in all of
CTS patients. This mean was 0.058±0.02
and 0.062±0.02 cm for left and right hand
respectively. To be honest, one of the most
outstanding and inspiring thing in our
study is that we conducted it on healthy
and normal population without any signs
and symptoms related in any way to CTS,
a priority which no study work on it. In
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the study of Nakamichi KI. et al., the mean
cross section of median nerve in patients
with signs and symptoms of CTS was
higher than control group (2) .In this study
control group which has not been
considered in our study is seen, moreover
Nerve conduction velocity (NCV) of
median nerve in all patients was measured
to improve findings accuracy, but many
variables with probable roles in the
diagnosis of CTS such as sex, age, BMI
and dominancy in hand had not been
measured, those which our study was
based on. Moreover as noted previously
our study is performed on healthy persons
who were unique and outstanding by itself.
In study of Yesildage A. et al., 148 wrists
of 86 patients with carpal tunnel syndrome
and 76 wrists of 45 control patients were
examined. All measurements showed
significant differences between patients
and controls in cross-sectional area of the
median nerve in diagnosing CTS (3).
Against our study, many variables such as
BMI, age and dominancy weren’t
mentioned, items which our study was
based on, but background diseases such as
diabetes and RA as an effective factors on
CTS have been taken into considered.
Moreover all data were interpreted
according to their EMGs findings.
Furthermore more patients and the
existence of control group catches eye in
this study. Again, against this study, as
noted previously our study was performed
on healthy persons, which was unique and
outstanding by itself. In study Ashraf A. et
al., the ultrasonographic measurements of
median nerves cross-sectional areas were
found to be increased significantly in
patients with carpal tunnel syndrome when
compared to controls (4). One of the most
inspiring point about afore-mentioned
studies like this, is having control group
which helps to understand the sensitivity
and specificity and to come to a cut-off
point, which haven’t been calculated in our
study, but interfering items as discussed
before were not mentioned, items we
proved to play role in interpreting data.
21

J Bas Res Med Sci 2015; 2(4):18-23 .
Again, against this study, as noted
previously our study was performed on
healthy persons, which was unique and
outstanding by itself. In study of Miedany
Y. et al., 96 hands with CTS were studied.
In comparison with the control group,
ultrasonography assessment of the median
nerve in the patients group showed that the
swelling of the median nerve at the
entrance to the carpal tunnel appears to be
the most reliable criterion for diagnosing
CTS (5). Similarly, in this study
background variables such as age, sex and
BMI were measured. Moreover, in this
study duration of symptoms and nerve
conduction studies were measured but
dominancy as an important factor has not
been considered as in our study (5) and
this by itself shows the importance of our
study and its unique characteristics more
than before. Again, against this study, as
noted previously our study was performed
on healthy persons, which was unique and
outstanding by itself. In the study of Britz
and his colleges 43 wrists of 32 patients
with obviously clinical CTS and 5
asymptomatic people have been studied.
According to the results of this study, MRI
is shown to be a good and sensitive
diagnostic modality with 100 percent of
patients seemed to have abnormality in the
shape of median nerve (7). In study
Uchiyama S. et al., 105 wrists of 105
females with CTS and 36 wrists of healthy
control citizens were studied applying
MRI (7). Based on this study; the crosssection of median nerve is shown to be
increased.
Furthermore,
relationship
between the severity of CTS and MRI
changes of median nerve and also the
degree of curving of transverse carpal
ligament is shown (8). One more research
performed on 373 wrists of affected
patients by Pasternack II. et al., the rise in
the cross-section area and T2W signal of
median nerve in MRI is demonstrated.
Moreover the aggravation in the curve of
flexor retinaculum is suggested too.
According to this study, a significant
difference between right and left hands
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about the thickness of median nerves do
exist. Some of studies showed that above
85% of population is right hand .Thus
activity of right hand are more than the left
and therefore, mean of median nerve
thickness in right hand is higher than the
left one (9). Other analysis of this data
showed that the mean±SD of crosssectional area of the left median nerve in
men and women was 0.061±0.022 and
0.053±0.017
respectively
and
the
difference between males and females was
statistically
significant
(P=0.028)
.Moreover there is a significant relation
between males and females in right hand
cross-sectional thickness of median nerve
which means 0.065 ±0.021 and
0.057±0.016 for men and women
respectively (P=0.018). Despite public
idea, there is no relation between age and
thickness of median nerve. Also no
correlation between BMI and median
nerve thickness do exist. Finally there is a
significant difference between thickness of
median nerve in dominant and nondominant hands and between thickness of
median nerve and sex. It is logical that
dominant hand have more activity than
non-dominant hand and the risk of CTS for
dominant hand is higher than nondominant one.
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Conclusion
According to our results, measurement of
median nerve thickness based on
dominancy in hands seems necessary for
the diagnosis of CTS. Moreover, when a
patient referred to hospital for diagnosis of
CTS, at first we must ask him or her about
the dominancy in hand, since thickness of
median nerve probably depends on
dominancy in hand. Furthermore, our
results showed no relation between median
nerve thickness and BMI and age do exist
and
probably
we
can
apply
ultrasonography
diagnostic
imaging
biomarker
to
distinguish
between
competent and non-competent median
nerve. In addition, attention to dominancy
in hand and sex for interpretation of
ultrasonographic
reports
must
be
considered.
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