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ABSTRACT

Background and Purpose: To the best of our knowledge, no study has compared the effectiveness of the nerve gliding
exercise approach and Ultrasound therapy approach. Thus, the aim of the present study is to compare the effectiveness of
nerve gliding technique versus Electrotherapy in the management of CTS

Materials & Methods: A randomized controlled trial in which 40 patients with unilateral CTS (suspected on clinical
grounds and diagnosed based on physical examination and orthopaedic diagnostic tests) were envolled. Patient recruitment
was conducted through the non-probability purposive sampling technique. After the acquisition of written informed consents,
patients were randomly allocated into 2 groups by a simple randomization method. Group 1 (20 participants) received median
nerve gliding technique (tension-type)+ cold pack in the clinic with a home exercise program consisting of median nerve self-
mobilization. Group 2 (20 participants) received ultrasound therapy+cold pack on the carpal tunnel with the intensity of 0.8
w/cm2 for 5 minutes during each session. A total of 12 sessions were administered over 4 weeks with 3 sessions per week. A
proper consent form was signed by each patient in both groups about their confidentiality and no harm to the patient. After
which the data was collected from both groups by using the Boston Carpal Tunnel Questionnaire (BCTQ) including both
symptom severity scale and functional status scale and Quick disabilities of arm, shoulder and hand (DASH).

Results: According To the results of the study we can found that there was a higher effects can be seen in the subjects
treatment in group B with therapeutic ultrasound as the post score for DASH are 52.30+5.895 , Symptom sewerity are
21.60£2.542 and Functional status are 14.20+1.240.The p value was less than 0.005 in all the post results of the both
groups shows that there a effects in both the groups as subject post data was checked.

Conclusion: According to the findings of the research, we are able to draw the conclusion that both interventions had a
substantial impact; however, Higher effects can be seen on the subjects treated with therapeutic ultrasound as compared with
Nerve gliding Exercise. So the study shows that therapeutic ultrasound is a effective treatment for Acute Carpal Tunnel
Syndrome
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Introduction

Symptoms and signs of carpal tunnel syndrome (CTS) are produced by median neuropathy in the carpal tunnel.
Due to idiopathic compression of the median nerve as it travels through the carpal tunnel, most occurrences of
CTS are caused by the condition (IMNCT). This means that the nerve compression is not caused by any other
disease process. Heredity is the most significant risk factor for this condition, since it affects both hands. Wrist
fractures and rheumatoid arthritis are two more conditions that have been linked to chronic tension syndrome
(CTS). After a fracture, edema, haemorrhage, and deformity all contribute to compressing the median nerve.
Tendons in rheumatoid arthritis are compressed because of the bulging synovial lining. There is tingling and
numbness in the thumb, index finger, middle finger and ring finger on the thumb side of the hand as its primary
symptoms. Pain without tingling is not characteristic of IMNCT, despite the fact that it is often reported as a
side effect. In certain cases, the numbness may be so severe that it might be described as painful. Symptoms tend
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to be worse at night. If left untreated, IMNCT may lead to a gradual loss of muscular sensitivity, weakness, and
atrophy (shrinking).

Vibration, wrist flexion or extension, hand force, and repetition are factors that increase the risk of developing
CTS in the workplace. IMNCT can only be caused by a person's genes. All the rest are up for debate. Patients
with rheumatoid arthritis should have their IMNCT and CTS evaluated in addition to their symptoms. This
disease may be identified with great accuracy thanks to its unique symptoms and indicators. Electro diagnostic
testing may be performed to evaluate the IMNCT. - The number of times you wake up in the middle of the
night may be reduced with the use of a wrist splint. Whether corticosteroid injections outperform placebo
injections is debatable. Corticosteroid injections seem to have minimal effect on the disease's natural progression,
which appears to be neuropathy.

The carpal tunnel is a narrow passageway that runs through the palmar side of the wrist. Arch- shaped carpal
bones on three of the four sides of the carpal tunnel protect the median nerve and nine flexor tendons. In
addition to the thumb, index, long and part of the ring finger, the median nerve transmits sensation to these
parts of the digits. Wrist-level median nerve supply permits muscles at the base of the thumb to abduct, move
away from other four fingers and move out of the palm plane. Located in the centre of the palm between the
scaphoid tubercle and trapezium at the thumb's base and the palpable hamate hook on the ring finger's axis, the
carpal tunnel relieves pressure on the wrist. The transverse carpal ligament, also known as the flexor retinaculum,
borders the carpal tunnel on its anterior side from an anatomical standpoint. Hamate pisiform and Hamulus
are linked by a thick, fibrous band. As far as the proximal and distal limits go, Kaplan's cardinal line serves as a
good approximation. In order to draw this line, you must use surface markers, such as skin folds between thumb
and index finger. An growth of the tissue around the flexor tendons may cause compression of the median nerve,
as can a decrease in the canal's size. In situations when the tunnel becomes swollen, the median nerve is damaged
(median neuropathy).The thumb, index, middle, and thumb side of the ring finger lose sensitivity as median
neuropathy progresses. The thenar eminence muscles may weaken and eventually atrophy as neuropathy worsens
(the flexor pollicis brevis, opponens pollicis, and abductor pollicis brevis). As long as the superficial sensory
branch of the median nerve remains close to the TCL, the palm's sensitivity will not be affected by the TCL.
Nerve adhesion's relevance is debatable. Electrotherapy is the use of electrical energy in medicine. Medical
techniques that employ electrical devices, such as deep brain stimulators, for the treatment of neurological
illnesses fall under the umbrella of "electrotherapy." In addition, the use of electric current to speed up wound
healing has been included in the term. In addition, the phrases "electrotherapy" and "electromagnetic therapy"
have been used to denote a wide range of alternative medical equipment and procedures. For the purposes of
this definition, therapeutic ultrasonography is defined as any technique that employs ultrasound for therapeutic
purposes. When lithotripsy was first developed in the 1980s, physiotherapeutic ultrasound was already in use.
Others, including HIFU and targeted ultrasound medication delivery, transdermal ultrasound drug delivery,
ultrasonic haemostasis and cancer treatment, are in different phases of transferring from research to clinical
usage. Either FUS or unfocused ultrasound may be utilized in this procedure.

Ultrasound passes into human tissue in the aforementioned applications, where it has the most significant
biological effect (the oscillation of abrasive dental tools at ultrasonic frequencies therefore do not belong to this
class). Inside the tissue, ultrasound is made up of sound waves with frequencies that are not detectable by
humans. Ultrasound is applied to the patient's skin using a transducer or applicator that is in direct contact with
the skin. Friction is minimized and ultrasonic waves are transmitted more easily when gel is applied to the whole
head. Therapeutic ultrasound is the alternating compression and rarefaction of sound waves at a frequency
between 0.7 and 3.3 MHz used in physical therapy. When it comes to soft tissue, the maximum energy absorption
occurs between two and five centimetres. Increasing depth reduces the strength of waves. A considerable portion
of these substances is taken up by connective tissue, such as ligaments, tendons, and fascia (and also by scar
tissue).It is possible to utilize ultrasound to treat many conditions, such as ligament tears, muscle aches,
tendonitis and joint inflammation, as well as plantar fasciitis, metatarsalgia and facet irritation. For low back
pain, there is no evidence to support the use of ultrasonography, and current professional guidelines warn against
its use. Using ultrasound to treat calcific tendinitis for a short period of time proved successful. Ultrasound use
did not vary much over time. An ultrasonic treatment for Calcific Tendonitis has been shown to reduce
discomfort and shorten the course of treatment. A 2011 review of five small placebo-controlled studies found
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no evidence for the use of ultrasound in the treatment of acute ankle sprains, and the potential treatment effects
of ultrasound appear to be generally small and of probably limited clinical significance, particularly in light of
the typically short recovery period for these injuries. According to a meta- analysis, ultrasound therapy may reduce
pain, improve range of motion, and decrease WOMAC functional scores in patients with knee osteoarthritis.
The practice of "nerve flossing" or "nerve stretching," which is another name for "nerve glide," is one that helps
keep the nerves in your body moving smoothly and regularly. When the joint moves, the nerve is liberated from
compression and may move freely as well. Nerve gliding is impeded by tissue surrounding the nerve in joints that
have been injured or inflamed, so it cannot progress. When it comes to rehabilitation and recovery after surgery,
nerve gliding exercises are utilized widely. They are also used in combination with other treatments to help
reduce symptoms and speed up the process of healing. The radial, median, sciatica, and ulnar nerves all require
nerve gliding activities during the healing phase of the procedure. Neurological conditions such as carpal tunnel
syndrome, cubital tunnel syndrome, and radial neuropathy are among the most common. Neural-gliding
exercises may be recommended by therapists based on an appropriate assessment of symptoms. Strenuous
exercise should be avoided since it causes patients more pain than stretching their nerves. Diseases and nerves
worsen without a precise diagnosis and treatment. It may be necessary to undertake nerve gliding activities on a
daily basis depending on the circumstances. Patients report less pain after a few weeks of regular nerve gliding
exercises.

Aims and Objective of study
e To find out the Which among the Ultrasound + cold pack or nerve gliding exercises + cold pack have effects
on pain and functional performance in acute carpal tunnel syndrome.

Methodology
Each participant signed an informed consent form. The Institutional Galgotias University has approved the
study protocol.

Type of study: Experimental study

Sampling: Simple Random Sampling

Area of Project: Delhi

No of Sample: 40

Groups: Two groups (20 subjects in each group)
Sample place: Multicentre Grounds

Selection Criteria

Inclusion Criteria:

Male and female patients between 20-50 years of age,

Physical examination and positive Phalen’s test

Exclusion Criteria:

Patients with other musculoskeletal or neurological problems,
Neoplasms,

Systemic pathologies,

Known psycho-social problems,

Herpes zoster,

Rheumatoid arthritis,

Pregnancy,

Hyperthyroidism, and/or known congenital abnormality of the nervous system.

Equipment:
Boston Carpal Tunnel Questionnaire (BCTQ)
Quick disabilities of arm, shoulder and hand (DASH)

Therapeutic Ultrasound
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[Fig-2]: Neural Mobilization Technique

PROCEDURE

A randomized controlled trial in which 40 patients with unilateral CTS (suspected on clinical grounds and
diagnosed based on physical examination and orthopaedic diagnostic tests) were enrolled. Patient recruitment
was conducted through the non-probability purposive sampling technique. After the acquisition of written
informed consents, patients were randomly allocated into 2 groups by a simple randomization method. Group
1 (20 participants) received median nerve gliding technique (tension-type) in the clinic with a home exercise
program consisting of median nerve self-mobilization. Group 2 (20 participants) received ultrasound therapy on
the carpal tunnel with the intensity of 0.8 w/cm2 for 5 minutes during each session. A total of 12 sessions were
administered over 4 weeks with 3 sessions per week. A proper consent form was signed by each patient in both
groups about their confidentiality and no harm to the patient. After which the data was collected from both
groups by using the Boston Carpal Tunnel Questionnaire (BCTQ) including both symptom severity scale and
functional status scale and Quick disabilities of arm, shoulder and hand (DASH).

Fig.3: Depicts nerve gliding mobilization exercise
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Fig .4: Showing ultrasound treatment

PROTOCOL
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Data Analysis

The data analysis was carried out using the Social Science Packaging Software (SPSS) 26.0 edition of the software.
Readings were analyzed using an independent T-test and a paired t-test. This is a graphical depiction created

using Microsoft Word 2021

RESULTS

According To the results of the study we can found that there was a higher effects can be seen in the subjects
treatment in group B with therapeutic ultrasound as the post score for DASH are 52.30+5.895 , Symptom
severity are 21.60+2.542 and Functional status are 14.20+1.240.The p value was less than 0.005 in all the post
results of the both groups shows that there a effects in both the groups as subject post data was checked

TABLE NO 1: Demographic Descriptive Statistics.
| | AGE |
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| Mean | 34.90+5.961
TABLE NO 2- Gender Ratio
MALE FEMAE
GROUP A 12 8
GROUP B 8 12

TABLE NO 3. DASH INDPENDENT ¢t test (PRE-POST)
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DASH SCORE

1412

PRE POST P VALUE
GROUP A
136.70+4.21 80.90+9.193 P<0.05
GROUP B
141.20+3.458 52.30£5.895 P<0.05
TABLE NO 4. Symptom severity (pre-post)
GROUP A 46.80+2.56 29.85+2.961 P<0.05
GROUP B 48.60+1.875 21.60+2.542 P<0.05
TABLE NO 5. Functional status(pre-post)
PRE POST P VALUE
GROUP A 37.85+1.981 21.95+3.379 P<0.05
GROUP B 38.45+1.538 14.20+1.240 P<0.05
GRAPH 1 DASH Score

GROUP A

GROUP B

W PRE m POST
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GRAPH 2 Symptom severity (Pre and Post)

Symptom severity
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50 46.8

GROUP A GROUP B

B PRE B POST

DISCUSSION

This study was conducted to check to examine and compare the effect of electrotherapy and Nerve gliding
exercises on pain and functional performance in Acute Carpal Tunnel Syndrome. According To the results of
the study we can found that there was a higher effects can be seen in the subjects treatment in group B with
therapeutic ultrasound as the post score for DASH are 52.30£5.895 , Symptom severity are 21.60+2.542 and
Functional status are 14.20+£1.240.The p value was less than 0.005 in all the post results of the both groups
shows that there a effects in both the groups as subject post data was checked. A latest study shows as Fauzia
Javed Sheereen et al 2022 - en the median nerve in the wrist is compressed, it may lead to upper limb impairment
in both men and women with carpal tunnel syndrome. In the treatment of individuals with persistent carpal
tunnel syndrome, Neurodynamics and bone mobilization therapies, as well as tendon gliding activities, should
be explored. Patients with persistent CTS were divided into two groups and given either NT or CBMT treatment
at random. TGE participants were required to complete three weeks of NT and CBMT in addition to their
training. Electromyography and a hand-held dynamometer were used to assess each of the primary outcomes of
the study, including pain intensity and functional status, grip strength, and motor nerve conduction. These
measurements were gathered three weeks after the intervention, one week after the intervention ended. A 0.05
level of significance was employed for paired and unpaired t-tests to investigate the differences in intervention
effects across the various groups. When combined with TGE, the NT was more effective than the CBMT in
increasing the speed of nerve conduction and the functional condition of the hand. Both NT and CBMT have
been demonstrated to be equally beneficial in lowering pain and increasing grip strength in chronic CTS patients.
The addition of TGE to NT and CBMT proved to be both helpful and successful. Significance. As a consequence
of this research, physiotherapists who treat chronic CTS patients would be able to make more informed
treatment recommendations based on the findings.

Future scope of study
More study can be done with higher sample size in the study.
Further studies can be done with more modalities

Conflict of interest: -None

CONCLUSION

According to the findings of the research, we are able to draw the conclusion that both interventions had a
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substantial impact; however, Higher effects can be seen on the subjects treated with therapeutic ultrasound as
compared with Nerve gliding Exercise. So the study showsthat therapeutic ultrasound is a effective treatment for
Acute Carpal Tunnel Syndrome
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