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ORIGINAL STUDY

The Relation between Carpal Tunnel Syndrome
and Ulnar Nerve Entrapment:
An Electrophysiological Study

Mohammed Issa Suleiman

Lecturer, Department of Anesthesia, College of Health and Medical Techniques, AL-Noor University, Mosul

ABSTRACT

Entrapment of the median nerve; carpal tunnel syndrome (CTS), is a common neuropathy that result from compression,
ischemia or repetitive movement of the wrist. Ulnar nerve entrapment (UNE) frequency come after the median nerve
syndrome, it occurs at the wrist and at the elbow. The neurological finding of median and ulnar nerves compression are
presented as a sensory or motor or both.
Aim of the study: To investigate the frequency of carpal tunnel syndrome (CTS) and ulnar nerve entrapment (UNE).
Material and method: Fifty patients were included in this study suffering from CTS. The patients with the CTS

diagnosis through; history taking, physical, clinical, and electrophysiological examination; the electrophysiological
parameter (EPP) done for median and ulnar nerves for motor and sensory nerves; to study the distal motor and sensory
latency (DML; DSL), motor and sensory nerve action potential (CMAP; SNAP), and the nerve conduction velocities
(NCV); the EPP were done in Ibn-Sina Teaching Hospital (EMG Department); by using Neuropack EMG measuring
system Nihoncodene (MEB-9400K); and Galileo NT Line (Nemus2).
Result: The EPP demonstrates that; there is nearly no relation between CTS and UNE in this study;(not significant)

this may be due to anatomical difference in the course of the median and ulnar nerves. It reveals a positive association
between the duration of the disease and severity of CTS. It also shows there is no relation between, severity of the CTS
and the body mass index (BMI); the electrophysiological study considered a strong corner stone in CTS diagnosis along
with the clinical assessment.

Keywords: Median nerve, Ulnar nerve, Carpal tunnel syndrome, Ulna nerve entrapment, Electrophysiological parameters

1. Introduction

Carpal tunnel syndrome (CTS) of the median nerve
is a common entrapment neuropathy; Ten percentage
of people are affected in their lifetime (Olney, 2001).
It happens due to compression of the nerve in the
carpal tunnel; paresthesia occurs at night, then at
day time; then there is weakness and atrophy of the
thenar muscle (Padua et al., 2023). The Prevalence of
CTS is about 1–5% (the criteria that are used play a
role in that); the estimated base of clinical criteria is
higher than the electrophysiological stander (Padua
et al., 2016). The women show high affection than

male, the ratio varies among the studies (Padua et al.,
2016; Pourmemari et al., 2018). The usual age group
is 40–50 years, then 75–84 years (Aroori and Spence,
2008; Bland and Rudolfer, 2003; Warwick, Sirni-
vasan, and Solomon, 2010); older adults increasing
the probability of CTS (Bland and Rudolfer, 2003). Al-
though the association between old age and CTS has
not clarified; Older individuals show sever sign and
symptom; in addition to EPP severity (Stone et al.,
2014). More than one cause that lead to CTS, the
decrease in carpal tunnel volume, that increased pres-
sure on the median nerve (Padua et al., 2023), other
risk factors are inflammatory, traumatic, mechanical,
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or hormonal; other causative factors are diabetes,
menopause, hypothyroidism, obesity, arthritis, and
pregnancy (Padua et al., 2016). The fluid retention
and hormonal changes in 3rd trimester is one of com-
mon cause for CTS (Padua et al., 2023); the sign
and symptom are disappeared after labor, while in
some patients the symptoms are persist after labor.
The appearance of sign and symptom of CTS before
the 3rd trimester will lead to increase the severity
throughout the pregnancy, early onset, before the
third trimester of pregnancy, increased severity of
CTS symptoms during pregnancy and even 12 months
postpartum (Padua et al., 2023; Meems et al., 2017)
after menopause, the hormonal changes that cause
water retention will increase the risk of CTS; the
researcher observed that the treatment by hormonal
therapy reduce or prevent menopausal CTS to about
22% (Rousan et al., 2018). Rheumatoid arthritis and
osteoarthritis are a common cause of CTS (Padua
et al., 2023). Environmental workplace can cause CTS
(Nilsson, Wahlström, and Burström, 2017). Vibrating
tools exposure can increase the risk of CTS (Padua
et al., 2023). The relationship between CTS and
computer use is controversial (Padua et al., 2023).
Cardiac and other manifestations of amyloidosis can
be preceded by CTS for several years (Donnelly et al.,
2019; Aus dem Siepen et al., 2019; Itzhaki Ben Zadok
et al., 2020). Carpal tunnel syndrome and COVID-19;
peripheral neuropathy and CTS can be the presenting
clinical feature for the COVID-19; This may be due to
reactive arthritis and synovitis which lead to median
nerve compression (Lockey et al., 2021; Roncati et al.,
2021).

UNE is the 2nd nerve entrapment after CTS (Carlson
et al., 2010; Warwick, Sirnivasan, and Solomon,
2010). The neurological presentation of UNE could
be sensory; motor or both; the patient presented by
numbness, tingling, paresthesia, and pain in the hand
(Olney, 2001; Padua et al., 2016, 2023; Pourmemari
et al., 2018); pain and aching in the medial side of
elbow and forearm. (Aroori and Spence, 2008; Carl-
son et al., 2010; Shi and MacDermid, 2011; Warwick,
Sirnivasan, and Solomon, 2010; Wolgin) 4th and 5th
digits; ulnar side of the dorsum of the hand and the
hypothenar eminence show numbness and tingling
(Wojewnik and Bindra, 2009; Houston Methodist
Orthopedics and Sports Medicine). The active and
passive flexion and extension of the elbow express
a painful snapping or popping; there is difficulty in
abduction of fifth digit due to weakness of the third
palmar interosseous muscle (Wartenberg sign); the
rang of movement (active and passive) not affected.
Some time there is enlargement, palpable and tender
ulnar nerve in its groove (Sebelski); the intrinsic

muscles of the hand develop atrophy of that muscle
and a claw posture of the 4th and 5th fingers can be
expressed (Assmus, Antoniadis, and Bischoff, 2015).

Electrophysiological evaluation complements clin-
ical assessments for the CTS and UNE. It gives a
sure diagnosis that support the clinical diagnosis; it
supplies a quantitative data the exact methods cho-
sen, test execution, and the patient population play
a role in the specificity and sensitivity of that test;
CTS and UNE diagnosis highly dependent on this
tool (Padua et al., 2023). The American Academy
of Neurology, the American Association of Electro
diagnostic Medicine, and the American Academy of
Physical Medicine and Rehabilitation have had a cer-
tain recommendation for electrophysiological testing
(Jablecki et al., 2011, 1993); the gold stander diagno-
sis tests is gained by the EEP; it is crucial procedure
for median and ulnar nerve task in CTS and UNE. The
Association between CTS of the median nerve and the
UNE remains controversial (Padua et al., 2023). Aim
of the study: To investigate the frequency of carpal
tunnel syndrome (CTS) and ulnar nerve entrapment
(UNE).

2. Materials and methods

This study is accepted by the systematic group at
AL-Noor University. After explanations of the trial
to the patients; the formal consent was taken from
patients. Fifty patients; 20 males (40%); 30 females
(60%) were included in this study; their age are
ranged between (20–55 year); the mean age are
(30.64 ± 9.556). All of them are diagnosed that they
having CTS; through detail history taking, clinical,
physical, neurological examination and electrophys-
iological study for the median nerves. The patients
were selected from Neurophysiology and Rheuma-
tology department in Ibn-Sina Teaching Hospital,
and from the private clinic, during the period from
15\5\2024 to 15\10\2024.

Electrophysiological study performed for the me-
dian and ulnar nerves affording to the plane of the
American association of neuro-muscular & electro-
diagnostic medicine (Jablecki et al., 2011, 1993).
Electrophysiological parameter (EPP) study were
done bilaterally for median and ulnar nerves (motor
and sensory) for the patients; to study the sensory and
motor nerve action potential (SNAP, CMAP), distal
sensory and motor latency (DSL, DML), and conduc-
tion velocity (NCV); the EPP were done by using
Neuropack EMG\EP measuring system Nihoncodene
(MEB-9400K); and Galileo NT Line (Nemus2) in Ibn-
Sinna Teaching Hospital and Private Clinic.
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Table 1. Age, sex, bodymass index (BMI), disease duration, right and left-hand affection of themedian
nerve compression (CTS) patients.

Parameters Total no. = 50 patient (100%)
Age (year) Male = 20 (40%). Female = 30 (60%)
Range (20–55)
Mean (30.64 ± 9.556)
Sex

Males 20 (40%)
Females 30 (60%)

BMI Males Females Total
Normal weight = 18.5–24.9% 19 (38%) 27 (54%) 46 (92%)
Over weight = 25–29.9% 1 (2%) 3 (6%) 4 (8%)
Disease duration (month) 1–2 3–4 >5
Male 20 (40%) 5 (10%) 7 (14%) 8 (16%)
Female 30 (60%) 8 (16%) 10 (20%) 12 (24%)

Right\Left hand CTS. Patient no. (%) Males Females
Rt. Hand 43 (86%) 17 (34%) 26 (52%)
Lt. Hand 7 (12%) 3 (6%) 4 (8 %)

Table 2. Median nerve compression, rendering to their severity (mild, moderate, severe); for the patients.

Mild – CTS Moderate – CTS Severe – CTS
Sex Sex SexPatients Patients Patients

no. (%) Males Females no. (%) Males Females no. (%) Males Females
23 (46%) 8 (16%) 1 (30%) 21 (42%) 9 (18%) 12 (24%) 6 (12%) 3 (6%) 3 (6%)

2.1. Statistical analysis

The data were analyzed according to a simple
experimental system and using a completely random-
ized design. The T- test, used to compare the means.
F- test, used to compare among the treatment under
the 1% probability level.

3. Results and discussion

Fifty patients were included in this study; 20 males
(40%), and 30 females (60%); there age were ranged
between 20–55 years; the mean age is (30.64 ±
9.556). Forty-six patients have normal body mass
index (BMI = 18.5–24.9%); and only 4 patients
were overweight (BMI = 25%–29.9%). The dura-
tion of the disease was 1–2 months seen in 13
patients (26%); 3–4 month in 17 patients (34%); and
more than 5 months in 20 patients (40%). Right
hand CTS affecting 43 patients (86%); while left
hand affected in 7 patients (14%) only; as shown in
Table 1.

The severity of the CTS was divided to mild, mod-
erate and sever. Mild CTS was seen in 23 patients
(46%); moderate CTS in 21 patients (42%), and se-
vere CTS in 6 patients (12%); Table 2.

The EPP for the right median and ulnar nerves (mo-
tor and sensory), reveals high significant difference
between them; as shown in Table 3.

The EPP (electrophysiological parameters) for the
left median and ulnar nerves (motor\sensory); that
reveals highly significant difference between them; as
shown in Table 4.

The EPP for mild, moderate, severe CTS, and its
relation to disease duration, reveals a positive and
significant relationship; Table 5.

This study shows; ulnar nerve entrapment (UNE) in
3 patients only (6%); 1 male (2%), and 2 female (4%);
affecting the right ulnar nerve; all of them are mild in
severity; that means there is no relation between the
CTS and the UNE.

4. Discussion

This study is accepted by the systematic group at
AL-Noor University. In this study the clinical mea-
sures and demography for patients is mimic to other
studies apart from the mean of age at examination
(30.64 ± 9.556) years; and this is not mimic other
studies reported higher mean age (Agarwal et al.,
2005; Flondell et al., 2010; Tay, Urkude, and Verma,
2006). this may be due to overtask of the house wives
and early child bearing in our society. The current
study show that; the CTS are far more common in
women than in men, and this is similar to other study
(Aroori and Spence, 2008; Warwick, Sirnivasan, and
Solomon, 2010). Electrophysiology study considered
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Table 3. The EPP (electrophysiological parameter) for the right median and ulnar nerve (motor and sensory).

Pt. No. = 50 (100%)
Median nerve

Pt. No. = 50 (100%)
Ulnar nerve

Parameter Motor Mean ± SD Mean ± SD t-value P-Value
DL (ms) 5.242 ± 0.728 3.354 ± 0.183 –17.780 0.00
CMAP (mv) 11.780 ± 2.656 23.040 ± 2.955 20.027 0.00
NCS (m\s) 41.840 ± 4.229 53.840 ± 2.411 17.429 0.00
Parameter Sensory

DL (ms) 5.310 ± 0.701 3.326 ± 0.147 –19.578 0.00
CMAP (µv) 11.780 ± 2.659 27.520 ± 4.001 23.166 0.00
NCS (m\s) 40.540 ± 7.638 53.840 ± 2.410 11.742 0.00

Table 4. The electrophysiological parameters (EPP) for the left median and ulnar nerves (motor and sensory).

Pt. no. = 50 (100%)
Median nerve

Pt. no. = 50 (100%)
Ulnar nerve

Parameter Motor Mean ± SD Mean ± SD t-value P-Value
DL (ms) 5.150 ± 0.672 3.290 ± 0.147 –19.126 0.00
CMAP (mv) 14.040 ± 2.634 24.600 ± 1.979 22.663 0.00
NCS (m\s) 43.620 ± 3.510 55.200 ± 1.927 20.448 0.00
Parameter Sensory

DL (ms) 5.096 ± 0.650 3.362 ± 0.170 –18.243 0.00
CMAP (µv) 13.660 ± 2.471 23.040 17.218 0.00
NCS (m\s) 41.840 ± 4.229 53.840 ± 2.411 17.429 0.00

the vital method for measuring the median nerve task
in CTS due to its characteristic dependability, objec-
tivity and reproducibility, (Aroori and Spence, 2008;
Aygül et al., 2009). In this study there is no associa-
tion between the CTS and the BMI; not mimic other
study (Aris et al., 2000; Aygül et al., 2009).This may
be due to low number of patient that had over weight
in this study, there is only 4 patients (8%) show over
weight. The current study shows positive relation be-

tween the CTS and disease duration, which is highly
significant; and this is mimic to other study (Masud,
Rashid, and Akhtar Malik, 2019). This study reveals;
there is no relation between the CTS and UNE; and
this is mimic other study (Lewańska and Walusiak-
Skorupa, 2017). This may be due to anatomical
differences between the ulnar and median nerve; and
the functional movement of the upper limb that can
cause median and ulnar nerves compression. Other

Table 5. The relation between disease duration and EPP for median nerve; it shows
positive relation.

Disease duration (month) DL CMAP NCV

1
Mean 4.2500 d 13.0000 ab 45.5000 a
Pt. no. 2 2 2
Std. Deviation 0.07071 0.00000 3.53553

2
Mean 4.5789 c 13.5789 a 45.3684 a
Pt. no. 19 19 19
Std. Deviation 0.22992 2.21900 1.57093

3
Mean 5.4385 b 11.3846 b 40.9231 b
Pt. no. 13 13 13
Std. Deviation 0.40319 1.19293 0.75955

4
Mean 5.6700 b 11.8000 ab 41.2000 b
Pt. no. 10 10 10
Std. Deviation 0.18886 0.78881 0.78881

5
Mean 6.5333 a 6.5000 c 32.5000 c
Pt. no. 6 6 6
Std. Deviation 0.13663 0.54772 1.04881

p-value 0.00 0.00 0.00
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study shows high relation between CTS and UNE
(Cassvan, Rosenberg, and Rivera, 1986); this may be
due to a small sample of patients in this study; while
the other has a retrospective study, with large sample.

5. Conclusion

The relation between CTS and UNE is statistically
non-significant. Ulnar involvement was found in 3 pa-
tients only (6%) among 50 patients with CTS patients.
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