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ABSTRACT 
Introduction: Myofascial chains are proposed to facilitate force transmission between anatomically connected muscles. 
However, functional electromyographic correlations within upper-limb kinetic chains remain insufficiently characterized. 
Aim of study. To investigate whether myoelectrical connections exist between upper-limb muscles, those are anatomically 
linked by myofascial pathways. 
Methods: A cross-sectional correlational study was conducted on 40 healthy adults (18–30 years). Surface 
electromyography (EMG) recorded activity of the upper trapezius, latissimus dorsi, and pectoralis major during maximal 
voluntary isometric contractions (MVIC) of extensor carpi radialis brevis (ECRB), extensor carpi ulnaris (ECU), and flexor 
carpi radialis (FCR). Spearman correlation coefficients were calculated. 
Results: Only During FCR MVIC, a moderate positive correlation was observed between the upper trapezius and pectoralis 
major (r = 0.339, p = 0.03). All other correlations were weak and non-significant During ECRB and ECU contractions, (p 
> 0.05). 
Conclusion: Findings suggest limited and task- specific intermuscular coupling within proposed upper limb myofascial 
chains overall anatomical continuity doesn’t necessary translate in two strong functional EMG synchronizations. 
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INTRODUCTION 
The human body is a complex system of interdependent 
structure and function rather than just isolated components. 
Myofascial chains—functional fibers of connective tissue 
(fascia) that wind through and link muscles, bones, nerves, 
and organs throughout the body [1]. These chains are 
necessary for the smooth, strong, and precise actions we do 
on a daily basis in the upper limb, such as reaching, 
gripping, pushing, and throwing [2].  
Every muscle fiber, muscle, muscle group, bone, and organ 
is surrounded and penetrated by the continuous, three-
dimensional network of collagenous connective tissue 
known as fascia [3].  Within this network, a myofascial 
chain is a pre-tensioned channel that disperses movement, 
force, and strain throughout the body. These chains enable 
coordinated, effective movement patterns as compared to a 
single muscle working alone [4]. 
Based on anatomical dissection, Wilke et al. (2015) 
identified morphologically connected muscle fascia routes 
in the shoulder-arm area, three continuous muscle-fascia 
lines (ventral, dorsal, and lateral) extend between the 
shoulder and forearm regions [5].  

Martin et al. (2013) reported the association of muscle 
activations along the superficial back line (SBL) under 
active (with – without) resistance and passive movement 
supporting the concept of fascial force transmission and 
regional in depended, dysfunction in any muscle along any 
kinetic chain might change overall activation patterns [6].  
The entire fascial chain becomes tense as a result of 
contraction, not simply the bone to which it is linked [7]. 
Tightening grip (finger flexors) can slightly increase 
tension in the forearm, over the elbow, and into the shoulder 
and chest, for example. Because of this, a strong tennis 
swing starts in the legs and core and is effectively 
transmitted to the racket via the arm chain [8].  
 In addition, deltoid activation during arm elevation fascial 
connections facilitates coordinate recruitment of opposing 
latissimus dorsi for trunk stability and the serratus anterior 
for scapular rotation. If one link in the chain is weak or 
inhibited, compensatory activation may occur elsewhere in 
the chain [9]. 
Areas not intended to support the major load may 
experience overuse and strain as a result [10]. For example, 
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shoulder impingement may result from the scapula and 
rotator cuff overworking due to a rigid thoracic spine [11]. 
Overhead shoulder mobility can be increased by releasing 
the latissimus dorsi as a part of dorsal chain.  The scapula 
and arm can move freely after the release, which causes the 
entire chain to lengthen [12]. The muscles in the chain may 
stretch and glide more smoothly when fascial tension is 
adjusted through release (such as massage, foam rolling, 
and myofascial release).  This enhances strength and 
coordination by reducing the energy needed for movement 
and allowing more efficient muscle firing patterns [13].  
There was a lack of standard normative data on upper limb 
kinetic chains and correlation between muscles of upper 
limb [5]. 
While previous research has examined fascial anatomy and 
its biomechanical implications, the functional correlations 
of muscular activity within upper-limb myofascial chains 
remain poorly characterized. 
There for this study aimed to examine intermuscular EMG 
correlations among selected upper limb and shoulder girdle 
muscles during rest MVIC tasks as afunctional test of 
proposed myofascial chains connectivity. 
 
SUBJECTS AND METHODS: 
Study Design: Cross-sectional correlational study was 
conducted at kasralainy neurophysiology clinic. The 
research was conducted over a period of 6 months from 
December   2024 to June 2025. 
Participants: Forty healthy adults were recruited. 
Inclusion criteria included aged 18–30 years both sex and 
BMI 18:25 with regular physical activity 5:10 h /week [6]. 
Exclusion criteria included chronic upper-limb pain more 
than 3 months, smoking, pacemaker implantation, or use of 
muscle relaxants [6] and neurological disorder in upper 
limb (nerve injury, radiculopathy or upper motor lesion as 
hemiplegia or ataxia) [14]. 
Procedure:  
Surface EMG electrodes (Figure 1) were placed over every 
muscle; the active electrode placed over the muscle belly to 
be measured according to standardized anatomical land 
marks (upper fibers of the trapezius, latissimus dorsi, and 
pectoralis major), and reference electrode was placed on the 
same muscle fiber direction away 1-2 cm. while ground 
electrode placed on a bony area to reduce noise. Before 
began skin was prepared to reduce impedance. The subject 
was instructed to sit and relax. All researchers received 
training on the appropriate electrode placements and 
anatomical landmarks. Two researchers were present for 

each testing session, and every trial was attempted to 
accurately duplicate the electrode sites. (Figure 2) via 
anatomical landmarks  
The experimental protocol included three different test 
conditions each session lasted approximately 30 minutes 
participant were instructed and allowed a practice for each 
condition. Before each maximal voluntary contraction 
participants relaxed for 5:10 s to establish a baseline if a 
stable baseline couldn`t be obtained. The trial was repeated 
after took arrest.  
FCR condition; the participants performed wrist flexion 
combined with radial deviation against manual resistance 
while maintaining an isometric contraction (FCR maximal 
voluntary contraction). 
ECRB condition; the participants performed wrist 
extension combined with radial deviation against manual 
resistance while maintaining an isometric contraction 
(ECRB maximal voluntary contraction).  
ECU condition: the participants performed wrist extension 
combined with ulnar deviation against manual resistance 
while maintaining an isometric contraction (ECU condition 
maximal voluntary contraction).  
Subjects were asked to do maximal isometric contraction in 
the three conditions to obtain a good, steady EMG signal 
for data processing and analysis; three trials of each 
exercise were being performed, separated by 2-min rest 
periods between trials for each of the muscles tested, and 
then an average value has been calculated. EMG data for 
each muscle will be integrated, and the maximum root mean 
square activity, number of turns and amplitude would be 
calculated for each trial.  
Statistical analysis: 
Descriptive statistics were utilized in presenting the 
subjects demographic. Spearman rank correlation 
coefficient was conducted to investigate the correlation 
between amplitude of trapezius, latissimus dorsi and 
pectoralis. The level of significance for statistical tests was 
set at p < 0.05. All statistical measures were performed 
through the statistical package for social sciences (SPSS) 
version 25 for windows. 
RESULTS 
Subjects’ characteristics: 
The mean ± SD age, weight, height and BMI of subjects 
were 23.30 ± 3.20 years, 66.90 ± 9.62 kg, 163.30 ± 6.15 cm 
and 25.08 ± 3.27 kg/m². subject characteristics is presented 
in table (1). 

 

Table 1: Subjects characteristics.
 Mean ± SD Maximum Minimum 
Age (years) 23.30 ± 3.20 30 19 
Weight (kg) 66.90 ± 9.62 90 50 
Height (cm) 163.30 ± 6.15 178 153 
BMI (kg/m²) 25.08 ± 3.27 31.25 19.05 
Sex, N (%) N %  
Females 17  (42.5%)  
Males 23  (57.5%)  

SD, Standard deviation 
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- Correlation between amplitude of trapezius, latissimus 
dorsi and pectoralis during MVICs: 
During ECRB MVIC, weak non-significant correlations 
were found between trapezius and latissimus dorsi (r = -
0.082, p = 0.616), trapezius and pectoralis major (r = 0.075, 
p = 0.646), and pectoralis major and latissimus dorsi (r = 
0.172, p = 0.290). 
During FCR MVIC, trapezius showed a weak negative, 
non-significant correlation with latissimus dorsi (r = -0.011, 

p = 0.946) but a moderate positive, significant correlation 
with pectoralis major (r = 0.339, p = 0.03). The correlation 
between pectoralis major and latissimus dorsi was weak 
negative and non-significant (r = -0.109, p = 0.504). 
During ECU MVIC, all correlations were weak and non-
significant: trapezius and latissimus dorsi (r = 0.039, p = 
0.809), trapezius and pectoralis major (r = -0.105, p = 
0.519), and pectoralis major and latissimus dorsi (r = 0.168, 
p = 0.299). (Table 2).

 
Table 2. Correlation between amplitude of trapezius, latissimus dorsi and pectoralis major during MVIC of 

ECRB, FCR and ECU:

 Latissimus dorsi Pectoralis major 
r value p value r value p value 

ECRB Trapezius -0.082 0.616 0.075 0.646 
Pectoralis major 0.172 0.290   

FCR Trapezius -0.011 0.946 0.339 0.03 
Pectoralis major -0.109 0.504   

ECU Trapezius 0.039 0.809 -0.105 0.519 
Pectoralis major 0.168 0.299   

r value: Spearman rank correlation; p value: Probability value, * significant at p < 0.05. 
 

Table 3. Comparison of amplitude of trapezius, latissimus dorsi and pectoralis major during ECRB maximum 
isometric contraction.

Amplitude during ECRB maximum isometric contraction (mV) Kruskal-
Wallis H p- value Sig Median (IQR) 

Trapezius Latissimus dorsi Pectoralis major 
187.50 (254.50, 158.75) 0 (0, 0) 134 (175, 0) 68.31 0.001 S 

Mann-Whitney test 
 U- value p- value Sig 

Trapezius - Latissimus dorsi 33 0.001 S 
Trapezius - Pectoralis major 351 0.001 S 

Latissimus dorsi - Pectoralis major 319 0.001 S 
IQR: interquartile range; p-value: probability value; S: significant; U-value: Mann-Whitney test value

 
 

Table 4. Comparison of amplitude of trapezius, latissimus dorsi and pectoralis major during ECRB maximum 
isometric contraction.

Amplitude during ECRB maximum isometric contraction (mV) Kruskal-
Wallis H 

p- 
value Sig Median (IQR) 

Trapezius Latissimus dorsi Pectoralis major 
187.50 (254.50, 158.75) 0 (0, 0) 134 (175, 0) 68.31 0.001 S 

Mann-Whitney test 
 U- value p- value Sig 

Trapezius - Latissimus dorsi 33 0.001 S 
Trapezius - Pectoralis major 351 0.001 S 

Latissimus dorsi - Pectoralis major 319 0.001 S 
IQR: interquartile range; p-value: probability value; S: significant; U-value: Mann-Whitney test value
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Table 5. Comparison of amplitude of trapezius, latissimus dorsi and pectoralis major during ECRB maximum 

isometric contraction.

Amplitude during ECRB maximum isometric contraction (mV) Kruskal-
Wallis H 

p- 
value Sig Median (IQR) 

Trapezius Latissimus dorsi Pectoralis major 
187.50 (254.50, 158.75) 0 (0, 0) 134 (175, 0) 68.31 0.001 S 

Mann-Whitney test 
 U- value p- value Sig 

Trapezius - Latissimus dorsi 33 0.001 S 
Trapezius - Pectoralis major 351 0.001 S 

Latissimus dorsi - Pectoralis major 319 0.001 S 
IQR: interquartile range; p-value: probability value; S: significant; U-value: Mann-Whitney test value

 

Figure 1. EMG device

Figure 2. (A) upper fibers of trapezius, (B) pectoralis major and(C) latissimus dorsi electrode locations for 

recording EMG signals.
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DISCUSSION 
The results demonstrate limited functional intermuscular 
correlations during MVICs. Only FCR contraction 
produced a moderate association between trapezius and 
pectoralis major, suggesting selective functional 
connectivity between ventral and lateral chains. Most other 
correlations were weak, indicating that anatomical 
continuity may not necessarily imply strong functional 
synchronization. 
According to the literature on upper limb kinetic chain, up 
to the best of author knowledge, few studies had examined 
intermuscular EMG correlations across upper limb 
myofascial chains during isolated rest MVIC tasks. 
The results of this study showed that a change in muscle 
activity of upper fibers of trapezius showed more change in 
EMG than other muscles when doing MVIC of ECRB as 
there are in one chain this suggests functional connectivity 
along lateral chain pathways and this result concurs with 
previous Experimental and histological researches showing 
that the fascia of the trapezius muscle fuses directly with the 
middle deltoid. From here, continuity with the lateral 
intermuscular septum of the arm provides the 
morphological connection to the lower arm, namely the 
brachioradialis and the ECRB [15]. The correlations were 
weak between muscles were be tested as there isn`t any 
myofascial connection between them.  
There was a moderate correlation between pectoralis major 
and upper fibers of trapezius During FCR MVIC; Upper 
fibers of trapezius and pectoralis major showed more 
change in EMG than other muscles contraction as 
brachioradialis lie in both ventral and lateral chain that 
transmit tension to upper fibers of trapezius and pectoralis 
major so there was a moderate correlation between 
pectoralis major and upper fibers of trapezius. During FCR 
MVICs there were weak correlations between latissimus 
dorsi and trapezius, latissimus dorsi and pectoralis major. 
This result concurs with previous research showing that the 
existence of an anatomical continuity between all the 
muscles of the flexor region of the upper limb and the 
myofascial connections create an anatomical continuity 
between different muscles involved in the same directional 
[15,16].   
This study showed that a change in muscle activity of 
latissimus dorsi in EMG than other muscles During ECU 
MVIC as both latissimus dorsi and ECU are in dorsal chain 
this result concurs with previous Experimental and 
histological researches showing that the fascia of the 
latissimus dorsi and the infraspinatus and teres minor 
muscles fuse with the triceps brachii. At the elbow, the latter 
merges with the small anconeus muscle, which then 
connects to the ECU of the lower arm [15]. All correlations 
were weak between muscles measured During ECU MVIC 
as there isn`t any myofascial connection between them. 
Some clinical applications could be drawn from our 
findings; Muscular pain or dysfunction has to affects 
muscle activation patterns [17], impairing normal motion 

and function in kinetic chains. This may help in identifying 
the cause of impairment and solving it. 
 
Limitations 
The study included only young healthy individuals. Surface 
EMG may be affected by crosstalk. The seated testing 
position may limit generalizability. 
 
CONCLUSION 
Selective functional correlations were observed between 
specific upper-limb muscles during MVIC. The results 
provide partial support for kinetic chain interdependence 
but suggest limited global functional coupling. 
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