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Abstract: Carpal tunnel syndrome (CTS) is the most common compressive neuropathy. The conservative treatment re-
mains the first therapeutic choice in the treatment of mild and moderate CTS. The aim of this paper was to examine the 
average age of female patients with CTS diagnosed by EMNG, the frequency of bilateral CTS and its correlation with the 
age, and to determine the grade of electrophysiological damage of the nerve when the CTS diagnosis is confirmed for the 
first time. The retrospective examination included 187 female patients, aged from 27 to 79, with complains on unilateral 
CTS. All patients underwent EMNG for confirmation of CTS and the degree of damage to median nerve. Statistical analysis 
was performed by methods of descriptive statistics, Kruskal-Wallis test, and the Student t-test. The value of p < 0.05 was 
considered statistically significant. The average age of the female examinees was 54.53 years. The bilateral CTS was con-
firmed in 67.9 %, most often of a moderate degree and more often on the right hand. No statistically significant difference 
was found in grades of CTS between the analysed age groups of patients that had the bilateral CTS (p = 0.206), nor there 
was a difference in years of life between the patients with unilateral and bilateral CTS (p = 0.638). Bilaterality of CTS, 
as well as the degree of the damage are not connected with age. The patients report timely for the first examination and 
diagnostics of CTS when there is still a possibility of the conservative treatment. 
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Introduction
The carpal tunnel syndrome (CTS) represents a compressive neuropathy of median nerve at the level of the 

carpus, which is characterised by physiological proofs of the increased pressure in the carpal tunnel and decrease of 
nerve function at that level followed by resulting symptomatology (Graham, B., et al. 2016). Prevalence of CTS in 
the general population ranges from 3 % to 8 %, while in the group of women over forty years of age it is 6 % (At-
roshi, I., et al 1999). If not observing the age, the prevalence is higher in women (0.7 % to 9.2 %), compared to 0.4 
% to 2.1 % in men (Andersen, J. H., et al 2003). Women develop CTS 4-5 times more often than men with the peak 
of development between 50 and 59 years and after 80 years of age (Mondelli, M., et al. 2002). There are numerous 
risk factors among which are age, obesity, diabetes mellitus, rheumatoid arthritis, hypothyroidism and activities that 
require numerous repetitive movements in the wrist. Women who take contraceptive medications in menopause or 
use therapeutic oestrogen are also at high risk (Calandruccio, J. H., & Thompson, N. B. 2018).

Clinically, CTS may manifest on one or both hands, whereas the bilateral presentation is more often and ranges 
from 22 % to 87 %, an average of 69 % (Padua, L., et al. 1998). About half of patients with unilateral symptoms have 
electrodiagnostically proved bilateral CTS (Singjam, A., et al 2021). The factors that have been observed regard-
ing the bilateral CTS are the age (45 to 65 years) and body mass index (BMI) that is higher than 29 (Zambelis, T., 
et al.2010; Kouyoumdjian J. A. 1999.). The occurrence of symptoms bilaterally is correlated with the length of the 
condition (Bagatur, A. E., & Zorer, G. 2001), whereas the occurrence of a stronger clinical presentation and earlier 
manifestation is on the dominant hand both in right and left-handed patients (Shiri, R.,et al. 2007). 

CTS is primarily a clinical diagnosis based on symptoms along with the utilisation of provocative tests primar-
ily Tinel and Phalen’s test. Electromyoneurographic examination is performed if there is a clinical suspicion of CTS 
and for deciding on surgical treatment. Nuclear magnetic resonance (NMR), computerised tomography (CT) and 
ultrasonography are not used in everyday work.

The treatment may be conservative or surgical. Most patients with a mild or moderate degree of CTS have posi-
tive responses to the an initial conservative treatment (Calandruccio, J. H., & Thompson, N. B. 2018), with the appli-
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cation of orthosis (Hall, B., et al 2013) and local corticosteroid injection in the carpal tunnel (Atroshi, I., et al. 2013). 
However, other studies indicate a poorer outcome of treatment in patients that have initially received conservative 
treatment with a delay of the surgical treatment for 6 months than in patients that have initially received the surgical 
treatment (Cha, S. M., et al. 2016). There is strong evidence of higher treatment benefits after the surgical treatment of 
CTS after six and twelve months compared to the conservative forms, also orthosis, non-steroidal anti-inflammatory 
drugs (NSAIDs) and local corticosteroid injections (Graham, B., et al. 2016). 

The research aims were to examine the average age of female patients who were electrodiagnostically deter-
mined with the presence of CTS, the frequency of the bilateral CTS and its correlation with the age as the risk factor. 
Also, aim was to determine the degree of electrophysiological damage to the nerve when the female patients receive 
the electroneurographic confirmation of CTS diagnosis. 

Methods
The research was carried out with the permission of the Ethics Committee of the Institute for Physical Medicine 

and Rehabilitation “Dr Miroslav Zotović” Banja Luka, the Republic of Srpska, Bosnia and Herzegovina (Decision 
No 116-01-3108-2/22). The data in the retrospective research were taken from the Cabinet for Electromyoneurogra-
phy of the Department of Neurorehabilitation IIA of the Institute of Physical Medicine and Rehabilitation “Dr Miro-
slav Zotović“ in Banja Luka. 374 findings of electroneurography were taken over in the period from 2010 to 2021 of 
female persons 27 to 79 years of age that have electrophysiological confirmation for the CTS diagnosis, and every 
second patient was included in this study. Therefore, total sample of the study was 187.

Non-inclusion criteria was: presence of systemic disease of the peripheral nervous system, ie injury of bone or 
soft tissue structures of the areas of carpal tunnel or an injury of median nerve (which would represent a basis for the 
secondary CTS), also pregnancy and women one year after childbirth. 

The finding of electroneurography (ENG) was performed in all patients on device Nicolet EDX (Natus medi-
cal Inc.) by the same doctor. The electroneurographic finding is a part of the electromyoneurographic finding, which 
is performed as a routine diagnostic method for diseases of the peripheral nervous system and muscles, and it was 
conducted according to recommendations (Preston, D. C.,& Shapiro, B. E.2021).

Data that were used in the processing were the age of a female patient, distal motor latency (DML) on both 
sides, conduction velocity of sensory nerves on both sides and the grade of damage according to the Padua et al scale 
(Padua, L., et al. 1997): grade 1- Extreme form of CTS: absence of motor and sensory response (SNAP and CMP); 
grade 2. Severe CTS: absence of the sensory response (SNAP) – a segment of carpus-finger and abnormal DML; 
grade 3. Moderate CTS: slow conduction (segment of carpus-hand) and abnormal DLM; grade 4. Mild CTS: slow 
conduction (segment of carpus-hand) and normal DLM; grade 5.Minimal CTS: “standardly negative” finding on 
hands with abnormal comparative or segmental (< 7-8 cm) tests; grade 6-Negative CTS: normal finding with all tests 
(including both comparative and segmental tests). 

Statistical analysis was performed by the SPSS software, version 25, using methods of descriptive statistics, 
Kruskal-Wallis test, and the Student t-test.

Results 
In the research, data of 187 female patients were analysed and average age of patients was 54.53 years. Of the 

total of 187 patients that were analysed by ENG, 10.7 % had changes on the left hand, 21.4 % had changes on the 
right hand and most patients had bilateral CTS (67.9 %). 

In cases where ENG proved the bilateral CTS, the changes were most often moderate, but the right hand had 
more expressed changes compared to the left (Graph 1).
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Graph 1: Frequencies of changes on the right and left hand in bilateral carpal tunnel syndrome (CTS) that were confirmed by 
electroneurography (ENG)

When observing, in the whole sample, the hand that had more expressed symptoms, regardless of unilateral or 
bilateral localisation in most patients had a moderate symptom (Table 1). 

Table 1. Frequency of certain grades (according to the scale of Padua and associates) of carpal tunnel syndrome (CTS) in the 
sample

Grade 1 2 3 4 5 6

% 1.6 0.5 68.3 19.4 6.5 3.8

Kruskal-Wallis test did not show a statistically significant difference in the grades of changes of median nerve 
in the carpal tunnel registered by ENG among analysed age groups of patients that had the bilateral carpal tunnel 
[Group 1 (31-40 years): N = 15, Group 2 (41-50 years): N = 25, Group 3 (51-60): N = 52, Group 4 (61-70 years): N 
= 22, Group 5 (≥ 71 years): N = 13] [χ2 (4, N = 127) = 5.909, p = 0.206].

When analysing age and presence of unilateral/bilateral CTS, there was no significant difference (unilateral 
CTS: M = 53.97, SD = 12.44; bilateral: M = 54.8, SD = 10.76) (Student t-test: t(185) = -0.471, p = 0.638). The size 
of the difference in arithmetic means (difference in arithmetic means -0.836, CI: -4.338 to 2.665) was very small (η2 
= 0.0011).

Discussion
The CTS, the focal attack on median nerve, represents the most common compressive neuropathy of a periph-

eral nerve. This is mostly a chronic form that develops for years and the symptoms often appear when there is already 
significant damage to the myelin sheath or even the reduction of the axon. Additional problem is that it affects the 
population that is still actively working. Therefore, the timely diagnostics and treatment, also the education of the 
population, play a significant role in maintaining the functionality, but also maintaining the working ability of the 
affected population. 

The paper included female patients, considering that they are being affected by the disease in a significantly 
higher percentage. The average age of patients was 54.53 years of life, which is also confirmed by literature data 
(Padua, L., et al. 2016; Newington, L., et al. 2015; Atroshi, I., et al. 2011). A significant number of patients had bilat-
eral CTS despite the exclusion of patients with systemic diseases, such as diabetes mellitus or rheumatoid arthritis. In 
this results, electrophysiologically 69.7 % of patients had bilateral changes, whereas 10.7 % of patients had changes 
that were found on the left hand and 21.4 % had changes on the right hand. Literature data state that the bilaterality is 
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sometimes present in 80.7 % of cases (Singjam, A., et al 2021), even though it is around 60 % in most studies (Padua, 
L., et al. 1998). There are different interpretations and assumptions for the development of the bilaterality in CTS. 
Some studies indicate the role of the systemic endocrine diseases (Papanas, N., et al. 2022; Oktayoglu, P., et al. 2015; 
Toesca, Aet al. 2008; Tang, H. C., et al. 2022), but a newer study denies such a relationship (Low, J., et al 2021). In 
this study, patients with systemic endocrine diseases were not included. Also, there are data in the literature that years 
of life impact the increase of bilateral CTS incidence (Werner, R. A., et al. 2004), which is also different from results 
in this study, where it was shown that age has no impact on the increase of bilateral CTS incidence. Bilaterality of 
CTS may be time-dependent and clinicians should be aware that patients who present with unilateral CTS are in risk 
of developing CTS in the contralateral hand (Bagatur, A. E., & Zorer, G. 2001).

Treatment of this disease may be conservative and surgical. A high level of evidence (Graham, B., et al. 2016) is 
in the successful application of orthosis, local application of corticosteroids in the treatment of CTS, as well as con-
servative methods, while the evidence is limited for some physical procedures such as ultrasound therapy and laser 
therapy. The evidence is also strong for the surgical treatment of CTS, which gives better results in 6 and 12 months 
compared to the application of immobilisation, NSAIDs and local administration of corticosteroids. Qualitative and 
quantitative analysis (Klokkari, D., & Mamais, I. 2018) are consistent with the results that the surgical treatment leads 
to better results in CTS treatment after six months and a higher improvement of neurophysiological parameters (distal 
motor latency and the speed of conduction of sensory fibres) compared to the conservative treatment. However, the 
results are not significantly better compared to the conservative therapy after 3 and 12 months. Many patients with a 
mild and moderate degree of CTS react to the conservative treatment, which is generally recommended as the initial 
one (Calandruccio, J. H., & Thompson, N. B. 2018), although there are results that show that patients who initially 
received the conservative treatment method and postponed the surgery up to 6 months in average had worse results 
compared to those who were initially treated by surgery (Cha, S. M., et al 2016). Even though there are advantages 
of the surgical treatment method, it is necessary to take into consideration possible complications of those as well. 
Therefore, conservative treatment remains the first line for the treatment of mild and moderate CTS (Multanen, J., et 
al. 2021). These facts were motivating for us to examine the degree of the median nerve damage at the moment when 
our patients report for the first time in order to electrodiagnostically confirm suspicions of CTS and if it is still pos-
sible to have the conservative treatment. In cases where it was electrophysiologically proved the presence of bilateral 
CTS, the changes were of mild degree most often, but the right hand had more expressed changes than the left one, 
although it was not statistically significant. When observing the hand that had more expressed symptoms, regardless 
of unilateral or bilateral localisation, again most patients had a mild degree of nerve damage. However, there was no 
statistically significant difference in the grades of electrophysiological findings for the registered changes of median 
nerve in the carpal tunnel between the analysed age groups of female patients, who had the bilateral carpal tunnel. 
This means that the years of life did not represent a factor that influenced the severity of changes on the nerve and 
the consequential clinical picture.

Conclusion
The degree on median nerve damage in CTS, as well as the presence of bilateral symptoms are not connected 

with age. The patients most often report with moderate degree of nerve damage, when there is still a possibility of 
the conservative treatment.
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