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Introduction

Carpal tunnel syndrome (CTS) is a common condition that affects
the hand and wrist, causing pain, numbness, and, in some cases,
functional limitations. It occurs when the median nerve, which runs
from the forearm into the palm, becomes compressed or pinched at the
wrist. This nerve passes through the carpal tunnel, a narrow passageway
of ligaments and bones at the base of the hand. When this passage
becomes constricted or inflamed, it puts pressure on the nerve, leading
to the symptoms associated with the syndrome [1].

The causes of carpal tunnel syndrome are varied and can often
result from a combination of factors. Anatomical predispositions, such
as having a smaller carpal tunnel, can increase a person’ likelihood of
developing this condition. Repetitive hand movements, such as typing,
writing, or assembly-line work, also contribute significantly, as they
place prolonged strain on the wrist. Improper wrist positioning during
activities exacerbates this pressure. Additionally, certain medical
conditions, including diabetes, rheumatoid arthritis, hypothyroidism,
and pregnancy-induced fluid retention, increase the risk. Traumas, such
as wrist fractures or dislocations, can also create a physical narrowing of
the tunnel and compress the median nerve [2].

Symptoms typically develop gradually, beginning with mild
discomfort that worsens over time. The most common signs include
numbness and tingling, often felt in the thumb, index, middle, and part
of the ring fingers. Pain may radiate from the wrist up the arm or into
the palm, and a burning sensation may be noticeable. Many individuals
experience a weakening of grip strength, making it challenging to
hold or manipulate objects. Symptoms are frequently worse at night,
with some relief found by shaking the affected hand. To diagnose
carpal tunnel syndrome, healthcare providers begin with a thorough
medical history and physical examination, paying close attention
to hand and wrist movements that elicit symptoms. In some cases,
diagnostic tests such as nerve conduction studies or electromyography
are used to measure the median nerve’s function and pinpoint areas of
compression. Early diagnosis is essential to prevent permanent nerve
damage and functional decline [3].

Treatment for carpal tunnel syndrome depends on the severity of the
condition. Conservative management is often the first line of treatment.
Wearing a wrist splint, particularly at night, can help keep the wrist in
a neutral position and relieve pressure on the median nerve. Modifying
activities to reduce repetitive or excessive strain on the wrist is also
crucial. For individuals with mild to moderate symptoms, nonsteroidal
anti-inflammatory drugs (NSAIDs) or corticosteroid injections may
help alleviate pain and inflammation. In cases where conservative
measures fail or symptoms are severe, surgical intervention may be
necessary. A common surgical procedure, known as carpal tunnel
release, involves cutting the ligament that forms the roof of the carpal
tunnel to reduce pressure on the median nerve. This surgery is typically
effective in relieving symptoms and restoring hand function [4].

Preventing carpal tunnel syndrome involves adopting healthy
habits that reduce strain on the hands and wrists. Regular breaks during

repetitive tasks, maintaining proper posture, and using ergonomic
tools can significantly reduce the risk. Stretching and strengthening
exercises for the hands and wrists may also help improve flexibility
and resilience, minimizing the likelihood of developing the condition.
Carpal tunnel syndrome can significantly affect an individual’s quality
of life, especially if left untreated. Understanding the causes, recognizing
early symptoms, and seeking timely medical intervention are key to
managing the condition effectively. With appropriate treatment and
preventive strategies, individuals can alleviate discomfort, prevent
progression, and maintain optimal hand and wrist function for daily
activities [5].

Causes and risk factors of carpal tunnel syndrome

Carpal tunnel syndrome arises from compression of the median
nerve within the carpal tunnel, often due to anatomical variations,
repetitive strain, or underlying medical conditions. Activities involving
repetitive hand movements, such as typing or manual labor, are key
contributors. Conditions like diabetes, rheumatoid arthritis, and
pregnancy-induced fluid retention increase susceptibility. Physical
injuries, such as wrist fractures, can also narrow the tunnel, exacerbating
nerve compression. Additionally, improper wrist positioning during
activities or prolonged use of vibrating tools can heighten the risk.
Understanding these factors is essential for identifying high-risk
individuals and adopting preventive measures to mitigate the onset of
symptoms [6].

Symptoms and diagnosis of carpal tunnel syndrome

The hallmark symptoms of carpal tunnel syndrome include
numbness, tingling, and pain in the thumb, index, and middle fingers,
often worsening at night. Weakness in grip and difficulty performing
fine motor tasks are also common. Symptoms typically develop
gradually, intensifying over time if untreated. Diagnosis involves a
detailed medical history, physical examination, and specialized tests
like nerve conduction studies or electromyography, which assess the
median nerve's function. Early and accurate diagnosis is vital to prevent
permanent nerve damage and guide appropriate treatment strategies,
ensuring better outcomes for individuals experiencing discomfort or
functional impairment in their hands and wrists [7].
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Treatment and preventive measures for carpal tunnel
syndrome

Treatment options for carpal tunnel syndrome vary based on
severity. Mild cases benefit from wrist splinting, activity modification,
and anti-inflammatory medications, while severe cases may require
corticosteroid injections or surgical intervention like carpal tunnel
release. Surgery relieves pressure on the median nerve, restoring
function. Preventive strategies focus on ergonomic adjustments,
maintaining proper wrist posture, and taking frequent breaks during
repetitive tasks. Strengthening and stretching exercises enhance
wrist flexibility and reduce strain. By addressing risk factors and
implementing preventive measures, individuals can manage symptoms
effectively, minimize the need for invasive treatments, and maintain
optimal hand and wrist health [8].

Conclusion

Carpal tunnel syndrome is a common yet manageable condition
that can significantly impact daily activities and quality of life if left
untreated. Early recognition of symptoms such as numbness, tingling,
and pain, coupled with timely diagnosis, is essential for preventing
long-term complications. Effective treatment ranges from conservative
measures like wrist splinting and activity modification to surgical
intervention in severe cases. Preventive strategies, including ergonomic
adjustments, regular breaks during repetitive tasks, and hand exercises,
play a crucial role in minimizing risk. By understanding its causes,
symptoms, and management options, individuals can alleviate

discomfort, restore functionality, and maintain optimal hand and wrist
health.
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