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Abstract
Cubital tunnel syndrome (CuTS) is a neuropathic condition characterized by the compression or irritation of
the ulnar nerve at the elbow, resulting in a wide spectrum of symptoms ranging from pain and numbness to
muscle weakness and impaired hand function. This comprehensive review delves into the diverse landscape
of CuTS treatment approaches, emphasizing the importance of early intervention. The review explores how
these strategies aim to alleviate symptoms and enhance patient well-being by beginning with conservative
measures encompassing rest, splinting, medications, physical therapy, and lifestyle adjustments. Non-
surgical medical interventions, including nerve gliding exercises, ultrasound-guided nerve injections, and
orthotic devices, are considered alternative therapies for symptom relief. Surgical interventions, such as
decompression procedures and emerging techniques, are discussed in detail, highlighting their indications
and expected outcomes. Throughout this review, the critical role of patient-centered care is underscored,
emphasizing the need for tailored treatment plans that respect individual preferences and goals.
Recognizing the unique nature of each CuTS case, shared decision-making between patients and healthcare
providers is advocated, ensuring that interventions align with specific patient needs. As research advances,
promising developments in diagnosis, surgical techniques, and drug therapies offer hope for more effective
management of CuTS, paving the way for improved symptom relief and enhanced nerve function.
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Introduction And Background
Cubital tunnel syndrome (CuTS), also known as ulnar neuropathy at the elbow, is a prevalent and often
debilitating condition that affects the ulnar nerve as it traverses the cubital tunnel at the elbow. This
condition can result in pain, tingling, weakness, and sensory disturbances in the forearm and hand.
Understanding the various treatment approaches for CuTS is essential for healthcare professionals, patients,
and researchers [1,2]. The ulnar nerve provides sensory and motor innervation to the forearm and hand,
making it a critical component of upper limb function. When the ulnar nerve is compromised within the
cubital tunnel, it can lead to a range of symptoms, including numbness and tingling in the ring and small
fingers, muscle weakness in the hand, and pain along the inner aspect of the elbow [2].

The significance of comprehending the treatment options for CuTS cannot be overstated. CuTS is a
condition that can significantly impact an individual's quality of life, affecting their ability to perform
everyday tasks, work, and enjoy recreational activities. Without appropriate intervention, the symptoms of
CuTS can worsen over time, leading to functional impairment and permanent nerve damage. Timely and
effective treatment is crucial for alleviating pain, preserving nerve function, and improving patients' well-
being [3]. Furthermore, CuTS represents a complex medical challenge with various potential approaches to
management. Each patient's presentation is unique, and treatment decisions should be tailored to their
needs, symptoms, and preferences. A thorough understanding of available treatment modalities is vital for
healthcare providers to make informed recommendations and collaborate with patients to develop
personalized treatment plans [4]. The primary purpose of this comprehensive review is to explore and
evaluate the full spectrum of treatment approaches for CuTS, ranging from conservative measures to
surgical interventions.

Review
Clinical presentation and diagnosis
Signs and Symptoms
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Numbness and tingling: A hallmark of CuTS, patients commonly experience numbness and tingling
sensations, particularly in the ring and small fingers. These abnormal sensations, known as paresthesia,
occur due to pressure or irritation of the ulnar nerve within the cubital tunnel. This sensory disturbance can
range from mild to severe and may be intermittent or persistent [1].

Weakness: Muscle weakness in the hand, particularly in grip strength, is another prevalent symptom of
CuTS. As the condition progresses, the weakened muscles can affect dexterity and fine motor skills, making
tasks like holding objects or manipulating small items more challenging [5].

Pain: Pain is a frequently reported symptom in CuTS and can manifest in various ways. Patients may
experience discomfort along the inner aspect of the elbow, radiating pain down the forearm and into the
hand, or even localized pain at the site of nerve compression. Pain can vary in intensity and may be
exacerbated during activities that place additional pressure on the ulnar nerve [6].

Clumsiness: CuTS-induced muscle weakness and altered sensation can lead to clumsiness in affected
individuals. This may result in unintentional dropping of objects or difficulties with tasks that require
precise hand movements [7].

Burning sensation: Some CuTS patients describe a burning or pins and needles sensation in the forearm and
hand. This burning discomfort can be distressing and particularly noticeable during symptom exacerbation
episodes [8].

Sensory loss: CuTS can result in sensory loss, with individuals experiencing a reduced ability to perceive
touch, temperature, or pain in the affected fingers, especially the ring and small fingers [9].

Worsening symptoms at night: CuTS symptoms often worsen when the elbow is flexed during sleep. This
nocturnal exacerbation is due to increased pressure on the ulnar nerve in a bent position, leading to
disturbed sleep patterns and discomfort [2].

Diagnostic Methods

Physical examination: During the physical examination of a patient suspected of having CuTS, several key
clinical tests and observations can provide valuable diagnostic information. Tinel's Sign, involving tapping
the ulnar nerve at the cubital tunnel, may elicit a tingling sensation or discomfort along the ulnar nerve
distribution, confirming nerve irritation or compression at this site. Froment's Sign, a test of thumb strength
and adductor pollicis function, can reveal weakness, which is indicative of CuTS due to ulnar nerve
dysfunction. The elbow flexion test, where the elbow is flexed for an extended period during the
examination, can reproduce symptoms, providing further evidence for diagnosis. Additionally, observing
muscle atrophy, particularly in the hypothenar and interosseous muscles, can signify chronic CuTS and its
impact on muscle function [10].

Electrodiagnostic studies: Electrodiagnostic studies play a crucial role in confirming and assessing the
severity of CuTS. Nerve conduction studies (NCSs) are used to evaluate the speed and amplitude of nerve
impulses, with a hallmark finding being slowed nerve conduction across the ulnar nerve at the cubital
tunnel. Electromyography (EMG) examines the electrical activity of muscles supplied by the ulnar nerve,
helping identify muscle denervation and dysfunction. Needle EMG, a more detailed variant, can pinpoint the
precise location and severity of nerve compression, aiding in the assessment and management of CuTS [11].

Imaging: Imaging studies are essential for identifying structural abnormalities and confirming the diagnosis
of CuTS. X-rays assess bony abnormalities in the elbow, such as osteophytes or fractures, which can
contribute to nerve compression within the cubital tunnel. MRI is particularly valuable for visualizing soft
tissue structures, allowing the identification of anatomical variations, space-occupying lesions, and the
precise location of nerve compression. Ultrasonography, with its high-resolution capabilities, can provide
real-time assessment of nerve morphology and dynamic nerve motion during elbow flexion and extension,
facilitating diagnosis and localization of nerve compression. These diagnostic tools, when used in
combination, provide a comprehensive evaluation of CuTS, enabling healthcare professionals to formulate
an effective treatment plan for their patients [12].

Conservative treatment approaches
Conservative treatment approaches for CuTS are essential initial steps in managing the condition, aiming to
alleviate symptoms and improve functional outcomes without surgical intervention. These strategies
encompass a range of non-invasive methods and lifestyle adjustments [13]. Activity modification plays a
pivotal role in CuTS management, as patients are counseled to avoid or reduce activities that worsen
symptoms, such as repetitive elbow flexion or direct pressure on the ulnar nerve. Adjustments in work tasks
and hobbies may be necessary to prevent symptom exacerbation. Educating patients on proper elbow
positioning, particularly during sleep, alleviates nighttime symptoms [14].
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Splinting and bracing are often employed, with elbow splints designed to maintain the elbow in a slightly
extended position during sleep, thereby reducing pressure on the ulnar nerve. Customized elbow braces or
orthotics may also be beneficial in providing support and preventing excessive flexion or nerve compression
during daily activities [15].

Medications, including nonsteroidal anti-inflammatory drugs (NSAIDs) and corticosteroids, may be
prescribed to manage pain and inflammation associated with CuTS. NSAIDs offer short-term relief and
improve comfort, while corticosteroid injections can reduce swelling and alleviate symptoms, although their
effects may be temporary [16].

Physical therapy interventions include stretching and nerve gliding exercises, which aim to enhance ulnar
nerve mobility and reduce compression within the cubital tunnel. Strengthening exercises for the muscles
around the elbow and hand can also improve stability and reduce strain on the ulnar nerve [17].
Occupational therapy plays a vital role in CuTS management through ergonomic assessments of the
patient's workplace, making recommendations to reduce ulnar nerve strain during work-related tasks.
Occupational therapists may also design custom splints or braces tailored to a patient's work and daily
activities needs [18].

Ergonomic modifications encompass adjustments to the patient's workstation, including proper chair and
desk height, keyboard and mouse placement, and forearm support to minimize elbow flexion. Adding
cushioning or padding to patients' tools and equipment frequently used can also help reduce direct pressure
on the ulnar nerve [19]. Lifestyle changes are encouraged, such as maintaining a healthy body weight to
reduce pressure on the ulnar nerve, mainly if excess weight is carried in the upper body. Patients are advised
to avoid resting their elbows on hard surfaces for extended periods, which can exacerbate symptoms.
Additionally, quitting smoking is recommended, as smoking can impair blood flow and tissue healing,
potentially hindering overall recovery from CuTS. Overall, conservative approaches offer a comprehensive
and holistic strategy for managing CuTS to improve patient comfort and function while minimizing the need
for surgical intervention [20].

Non-surgical medical interventions
Non-surgical medical interventions for CuTS provide a range of options to alleviate symptoms and improve
nerve function without surgical procedures. Nerve gliding exercises are integral to physical therapy, focusing
on enhancing ulnar nerve mobility and reducing compression. Ulnar nerve flossing, range of motion
exercises, and stretching and strengthening routines collectively contribute to relieving pressure on the
nerve and promoting its proper functioning [13].

Ultrasound-guided nerve injections, another non-surgical approach, are beneficial in cases of inflammation
and pain. By precisely delivering corticosteroid medication to the affected area under ultrasound guidance,
inflammation is reduced, and symptoms are alleviated. This technique offers temporary relief and is
beneficial during acute exacerbations or when conservative measures alone are insufficient [2].

Orthotics and assistive devices play a crucial role in day-to-day management. Elbow braces and splints
maintain the elbow in an extended position, reducing pressure on the ulnar nerve during sleep and activities
involving prolonged elbow flexion. Wrist splints maintain the wrist in a neutral position to minimize nerve
compression. Ergonomic devices and workplace modifications reduce the risk of exacerbating symptoms
during desk work, enhancing overall comfort and function. Additionally, cushioned padding on frequently
used tools or equipment protects against direct pressure on the ulnar nerve, improving daily quality of life
for individuals with CuTS [21]. These non-surgical interventions offer a multi-faceted approach to CuTS
management, aiming to improve symptoms, preserve nerve function, and enhance the patient's overall well-
being. The choice of treatment will depend on the severity of the condition, individual patient needs, and
the recommendations of a healthcare professional [22].

Surgical indications
Surgical intervention for CuTS is critical when conservative treatments have proven ineffective or when
specific clinical indications suggest surgical management is warranted. The decision to proceed with surgery
should be made with careful evaluation, considering the patient's circumstances and the severity of their
symptoms [23].

A primary reason for opting for surgical intervention is the failure of conservative treatment measures.
Surgery becomes the next logical step when approaches such as rest, splinting, physical therapy, and
medications do not offer adequate symptom relief. Additionally, suppose CuTS symptoms persist or worsen
over time, resulting in significant functional impairment and an inability to carry out daily activities or
work-related tasks. In that case, surgical intervention may be the best option to prevent further deterioration
[24].

Severe nerve compression is another compelling reason for surgical intervention. When clinical examination
or diagnostic tests reveal visible or palpable compression of the ulnar nerve within the cubital tunnel,
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surgery is necessary to alleviate the mechanical pressure on the nerve. Severe nerve compression can lead to
muscle atrophy, significant sensory loss, and motor deficits in the hand and forearm, making surgical
decompression essential to prevent permanent nerve damage and functional deficits [25].

Progressive neurological deficits are indicative of the need for surgical intervention as well. Suppose a
patient experiences progressive muscle weakness and muscle atrophy in the hand and forearm muscles
supplied by the ulnar nerve. In that case, surgery can help halt further deterioration and promote nerve
recovery. Worsening sensory loss, especially in the ring and small fingers, may also necessitate surgery to
prevent further sensory deficits [26].

Recurrence of CuTS symptoms is another scenario where surgery may be warranted. Some individuals may
experience recurring symptoms despite successful initial conservative treatment or prior surgical
intervention. In such cases, surgical revision or exploration may be necessary to address the underlying
causes of recurrence, such as scar tissue or persistent nerve compression. Additionally, patients who have
experienced complications from a previous surgical procedure for CuTS may require additional surgery to
correct the issues and achieve better outcomes.

Surgical treatment options
Various surgical treatment options are available when conservative measures have proven ineffective or
when specific indications warrant surgical intervention for CuTS. The choice of surgical technique depends
on the patient's condition and the surgeon's expertise. Here are some common surgical approaches for CuTS.

Decompression procedures

Simple decompression: In a simple decompression procedure, the surgeon focuses on releasing the
structures that exert pressure on the ulnar nerve within the cubital tunnel. This may involve removing or
trimming the tunnel's roof, the cubital tunnel retinaculum, or other tissues causing obstruction. Simple
decompression is generally considered less invasive than transposition procedures and primarily seeks to
relieve nerve compression while preserving the nerve in its natural position [27].

Subcutaneous transposition: Subcutaneous transposition involves repositioning the ulnar nerve from its
original location beneath the skin (subcutaneous) to a new location in front of the medial epicondyle of the
humerus, a bone of the upper arm. Relocating the nerve in this manner reduces tension on the ulnar nerve
during elbow flexion. Surgeons may secure the nerve in its new position using sutures or attach it to nearby
tissues, such as the subcutaneous tissue or muscle [28].

Submuscular transposition: In submuscular transposition, the ulnar nerve is moved to a position beneath a
muscle group, typically the flexor-pronator muscles in the forearm. This technique protects the ulnar nerve
and lowers the risk of recurrent compression during elbow movements. Positioning the nerve under the
muscle protects it from external pressures and friction [29].

In situ decompression: In situ decompression, also called simple decompression with anterior transposition,
combines elements of both simple decompression and transposition. During this procedure, the surgeon
releases the compressive structures while allowing the ulnar nerve to remain in its original location within
the cubital tunnel. This can involve the removal of obstructive tissues or adjustments to the tunnel's
anatomy to create more space for the nerve, all without the complete repositioning seen in other
transposition techniques [30].

Outcomes and Complications of Surgical Interventions

Outcomes: Surgical interventions for CuTS often yield positive outcomes by effectively alleviating symptoms
and enhancing nerve function. After surgery, many patients experience substantial pain relief, reduced
numbness and tingling sensations, and improved muscle strength. These improvements contribute to an
overall enhancement in the quality of life for CuTS patients. By addressing the root cause of nerve
compression and providing more space for the ulnar nerve to function properly, surgical procedures aim to
restore optimal nerve health and function in the affected arm and hand [2].

Complications: While surgical interventions for CuTS are generally considered safe and effective, they are
not without potential complications. Surgical complications may include infection at the surgical site,
hematoma (accumulation of blood at the surgical site), scarring, and nerve injury. Nerve injury during
surgery can lead to temporary or, in some cases, permanent sensory or motor deficits in the hand and
forearm. Preventing these complications requires careful surgical planning, precise technique, and
adherence to infection control measures. Surgeons prioritize protecting and preserving the ulnar nerve
during surgical procedures to minimize the risk of nerve damage. Postoperative care and monitoring are also
essential to promptly identify and address complications, ensuring the best surgical outcomes for CuTS
patients. Patients should communicate openly with their healthcare providers to discuss potential risks and
benefits before undergoing surgical intervention for CuTS [31].
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Timing of Surgery

Timing considerations: The timing of surgical intervention for CuTS is a critical decision that must be
carefully evaluated. The choice of when to proceed with surgery depends on several factors, including the
severity of symptoms, the presence of progressive neurological deficits, and the patient's overall health.
Early surgical intervention may be recommended in some instances, particularly when CuTS symptoms are
severe, rapidly worsening, or causing significant impairment in daily life. Conversely, surgery may be
deferred in cases where conservative treatments, such as rest, splinting, medications, and physical therapy,
have not been exhausted or when the symptoms are mild and manageable without surgical intervention [32].

Patient assessment: The decision regarding the timing of CuTS surgery should be made in consultation with
a specialized hand surgeon or orthopedic surgeon with expertise in treating this condition. A thorough
patient assessment is essential during this process. The surgeon will carefully evaluate the patient's specific
CuTS condition, the progression of symptoms, and individual factors that may influence the timing of
surgery. The assessment considers the physical aspects of CuTS and the patient's goals, preferences, and
overall health status [33].

Recovery and rehabilitation: After undergoing CuTS surgery, patients typically embark on a postoperative
recovery journey that includes rehabilitation. The timing and intensity of rehabilitation vary depending on
several factors, including the specific surgical procedure performed and the patient's progress in the
postoperative period. Rehabilitation aims to optimize recovery, restore functional abilities, and prevent
complications. Physical therapy is often integral to this process, focusing on regaining strength, range of
motion, and fine motor skills. The timing of rehabilitation may also be influenced by the surgeon's
recommendations and the patient's response to surgery [34].

Postoperative rehabilitation
Following surgical intervention for CuTS, postoperative rehabilitation is vital in optimizing recovery and
achieving the best possible outcomes. This phase of treatment involves a combination of physical therapy,
patient education, and support to help patients regain strength, function, and comfort in the affected arm
and hand.

Physical Therapy

Pain management: Managing postoperative pain is a primary focus of physical therapy. Physical therapists
employ various modalities, including ice and heat therapy and electrical stimulation techniques, to alleviate
pain and reduce swelling in the surgical area. These measures contribute to patient comfort during the early
stages of recovery [35].

Range of motion exercises: Restoration of full joint range of motion is a crucial goal in CuTS rehabilitation.
Patients are guided through exercises designed to improve flexibility and prevent joint stiffness in the
elbow, wrist, and fingers. Early initiation of these exercises helps maintain joint mobility and prevent
contractures [36].

Strengthening exercises: Gradual and progressive strengthening exercises are introduced to rebuild muscle
strength in the forearm, hand, and affected fingers. Strengthening is a critical component of CuTS
rehabilitation, as it enhances grip strength, fine motor control, and overall hand function. By targeting
specific muscle groups, physical therapists aid patients in regaining the strength needed for everyday
activities [37].

Nerve gliding exercises: Nerve gliding exercises are incorporated into the rehabilitation program to promote
the mobility and health of the ulnar nerve. These exercises aim to prevent nerve adhesions, encourage
optimal nerve function, and reduce the risk of nerve compression. By gently mobilizing the ulnar nerve,
physical therapists contribute to its healing and recovery [38].

Scar management: Effective scar management is essential to ensure that surgical scars heal well and do not
contribute to nerve compression or discomfort. Physical therapists may provide techniques such as scar
massage, stretching, and applying scar pads or silicone gels to minimize scar tissue adhesions and optimize
the scar's appearance and pliability [39].

Functional activities: As patients rehabilitate, physical therapists encourage performing functional activities
that mimic their daily tasks. These activities are tailored to each patient's needs and goals, gradually
increasing in complexity. Engaging in functional tasks enhances the patient's ability to return to normal
activities and regain independence in daily life [40].

Expected Recovery Timeline

Immediate postoperative period (zero to two weeks): The first two weeks following CuTS surgery are

2023 Shelke et al. Cureus 15(12): e51262. DOI 10.7759/cureus.51262 5 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


characterized by immediate postoperative care. During this period, patients may experience discomfort,
swelling, and limited range of motion in the operated arm. The primary focus is pain management, wound
care, and early mobilization. Patients are typically advised to perform gentle range of motion exercises to
prevent joint stiffness and maintain flexibility [41].

Two to six weeks: The rehabilitation program becomes more intensive as the initial healing process
continues. Physical therapy sessions are crucial during this phase. Patients continue with range of motion
exercises and begin nerve gliding exercises to promote ulnar nerve mobility and reduce the risk of nerve
adhesions. Strengthening exercises are gradually introduced to rebuild muscle strength in the forearm,
hand, and affected fingers. Patients may also start reintroducing light activities into their daily routines as
tolerated, under the guidance of their healthcare team [42].

Six to twelve weeks: Around the six to twelve-week mark, many patients experience significant pain relief
and range of motion improvements. Strengthening exercises become more challenging and targeted to
specific muscle groups. Functional activities, designed to mimic daily tasks, are incorporated into therapy
sessions to facilitate the return to normal activities. During this phase, patients may notice a gradual
improvement in grip strength and fine motor control [43].

Three to six months: By the three to six-month milestone, a substantial level of recovery is often achieved.
Strength and function continue to improve, allowing individuals to resume more demanding activities. Many
patients can return to work, hobbies, and recreational activities with a reduced risk of symptom recurrence.
The focus remains on ongoing rehabilitation and the maintenance of progress [44].

Long-term recovery (six months plus): Full recovery from CuTS surgery may extend beyond six months, and
some patients may continue to experience improvements for up to a year or longer. Patients are encouraged
to maintain an ongoing exercise program during this phase to prevent recurrence and sustain optimal nerve
health. Regular follow-up appointments with healthcare providers may be scheduled to monitor long-term
outcomes and address residual symptoms or concerns [45].

Rehabilitation Challenges

Patient compliance: Patient compliance with the prescribed rehabilitation program can be challenging.
Some patients may find it difficult to adhere consistently to their rehabilitation exercises and routines. This
lack of adherence can impact their progress and the overall effectiveness of their rehabilitation. To address
this challenge, patient education and motivation are essential. Healthcare providers can play a pivotal role
in explaining the importance of adherence, setting achievable goals, and providing ongoing support and
encouragement to keep patients engaged in their recovery process [46].

Nerve recovery: Nerve healing is slow and gradual, and full nerve recovery can take time. Patients may
experience persistent numbness or tingling sensations even after successful surgery. Managing patient
expectations during this phase is crucial. Patients should be informed that while surgery can alleviate many
symptoms, complete resolution of nerve-related issues may require patience and time. Healthcare providers
can offer guidance and reassurance to help patients cope with these lingering symptoms and track their
progress [47].

Scar tissue: Surgical scars, while typically small, can sometimes lead to the formation of scar tissue or
adhesions, potentially causing discomfort or limited mobility. Effective scar management techniques, such
as scar massage, stretching exercises, and using scar pads or silicone gels, can help minimize these issues.
Physical therapists can guide scar management to optimize the healing and appearance of surgical scars
[48].

Individual variability: Recovery timelines can vary significantly among CuTS patients due to the specific
surgical procedure performed, individual health characteristics, and the response to rehabilitation.
Recognizing and accommodating this variability is essential for healthcare providers. Rehabilitation plans
should be tailored to each patient's unique needs and progress, allowing flexibility in the treatment
approach. Regular follow-up assessments and adjustments to the rehabilitation plan may be necessary to
ensure that patients are on the right track toward recovery [49].

Alternative and emerging therapies
Platelet-Rich Plasma (PRP) Therapy

PRP therapy is an innovative approach within regenerative medicine, offering a potential avenue for
promoting tissue healing and repair. This therapy capitalizes on the body's natural healing mechanisms by
utilizing a patient's blood plasma enriched with a higher concentration of platelets than in standard blood.
PRP holds significant promise in various medical fields for its ability to accelerate healing processes and
reduce inflammation [50].
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The mechanism behind PRP therapy hinges on the unique properties of platelets. Platelets are key players in
the body's healing cascade, releasing growth factors and bioactive proteins upon activation. These factors, in
turn, play a pivotal role in tissue regeneration. In the context of CuTS, PRP therapy is believed to exert its
effects by delivering a concentrated dose of growth factors and bioactive proteins to the site of nerve
compression within the cubital tunnel. This targeted application is designed to stimulate tissue
regeneration, foster nerve healing, and mitigate local inflammation, all crucial aspects of CuTS management
[51].

The application of PRP therapy in CuTS treatment typically involves the direct administration of PRP
injections into the cubital tunnel region where the ulnar nerve is compressed. The primary objective of this
approach is to facilitate nerve recovery and alleviate the various distressing symptoms associated with CuTS,
including pain, numbness, and weakness. PRP therapy is considered a minimally invasive option, potentially
offering CuTS patients a novel avenue for symptom relief and improved nerve function [52].

Despite the promising aspects of PRP therapy, it is essential to note that the research on its effectiveness for
CuTS remains relatively limited. While early findings and anecdotal reports suggest potential benefits, more
comprehensive studies are needed to establish the treatment's efficacy, optimal application protocols, and
long-term outcomes in CuTS. PRP therapy for CuTS is regarded as an emerging treatment option that
warrants further investigation and clinical validation to unlock its full potential in improving the lives of
individuals affected by this condition [53].

Stem Cell Therapy

Stem cell therapy represents an innovative and promising approach within regenerative medicine, offering
potential avenues for tissue repair and regeneration. This therapy harnesses the unique capabilities of stem
cells, which can differentiate into various cell types, including nerve cells. Stem cell therapy is being
explored as a potential means to address damaged nerves in CuTS by promoting nerve regeneration and
healing [54].

The fundamental mechanism behind stem cell therapy lies in the pluripotent nature of stem cells. These
cells possess the capacity to transform into a wide range of specialized cell types, making them particularly
intriguing for tissue repair applications. In the context of CuTS, stem cell therapy is investigated to facilitate
the repair and regeneration of nerves that have been damaged or compressed within the cubital tunnel. By
introducing stem cells into the affected area, researchers aim to harness their regenerative potential to
encourage the healing of nerves, reduce compression, and ultimately alleviate the debilitating symptoms of
CuTS [55].

Applying stem cell therapy for CuTS may involve injecting stem cells directly into the cubital tunnel region.
The objective is to create an environment conducive to nerve healing and regeneration, addressing the
underlying cause of nerve compression. This approach holds promise as it leverages the body's innate ability
to repair and regenerate tissues [56].

It is important to note that stem cell therapy for CuTS is still in the experimental stages, and more research
is needed to determine its safety, efficacy, and optimal application protocols. While early studies and
preclinical research have shown promise, further investigations, including clinical trials, are necessary to
validate its potential as a viable treatment option for CuTS. Stem cell therapy represents an exciting area of
exploration in CuTS management, offering hope for future breakthroughs that may enhance the lives of
individuals affected by this condition [57].

Emerging Surgical Techniques

As our understanding of CuTS deepens, surgical techniques for its treatment are continually evolving,
aiming to improve patient outcomes and reduce postoperative complications. One of the most notable
developments in this regard is the exploration of minimally invasive surgical approaches. Surgeons are
investigating procedures such as endoscopy and arthroscopy, which can significantly reduce surgical
trauma, scarring, and recovery time. These techniques enhance patient comfort and contribute to quicker
rehabilitation [58].

Biological augmentation is another promising avenue in CuTS surgery. Emerging surgical techniques
involve utilizing biological materials or grafts to support nerve healing and minimize postoperative
complications. These materials serve as scaffolds, promoting nerve regeneration and enhancing the overall
success of the surgery [59].

In addition to biological augmentation, innovative nerve wraps and conduits are being developed to protect
and support nerve regeneration following surgical decompression. These wraps provide a physical barrier,
shielding the nerve from external influences and facilitating recovery [60]. Surgeons are also exploring the
concept of nerve transfer in CuTS surgery. This technique redirects healthy nerves to the damaged area to
restore function and sensation. Nerve transfer offers a novel approach to address nerve damage and improve
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patient outcomes [61]. Furthermore, the integration of robotic-assisted surgery into CuTS procedures is
gaining momentum. Robotic systems enhance surgical precision and allow for more intricate movements in
tight spaces, potentially leading to improved outcomes and reduced risks during surgery [62].

Future directions in CuTS treatment
Advances in Diagnosis

Advanced imaging modalities: Ongoing research in medical imaging may lead to the development and
widespread use of more advanced techniques for CuTS diagnosis. High-resolution ultrasound and magnetic
resonance neurography are two examples. These imaging modalities offer superior visualization of nerve
structures, allowing for a more accurate assessment of nerve pathology and pinpointing the exact location of
compression or damage. Enhanced imaging can assist physicians in making precise diagnoses and planning
tailored treatment strategies [63].

Biomarkers: Researchers are actively exploring identifying specific biomarkers in blood or nerve tissue that
can serve as early indicators of CuTS. These biomarkers could revolutionize diagnosis by providing objective
and quantifiable evidence of nerve damage or inflammation. Early detection through biomarkers could
enable healthcare professionals to initiate treatment promptly, potentially preventing disease progression
and improving patient outcomes [64].

Nerve function testing: Advances in nerve function testing are pivotal in detecting and characterizing CuTS.
Electrodiagnostic studies, such as nerve conduction studies and electromyography, are continually
improving in sensitivity and specificity. These tests allow for a detailed nerve function assessment,
confirming CuTS diagnosis and the differentiation from other conditions that may present with similar
symptoms. Accurate diagnostic information from these tests is crucial for guiding treatment decisions [65].

Telemedicine and remote monitoring: Integrating telemedicine and remote monitoring technologies can
revolutionize CuTS diagnosis and management. Telemedicine allows for more frequent and accessible
follow-up assessments of CuTS patients, facilitating early diagnosis and ongoing treatment monitoring.
Patients can engage with healthcare professionals remotely, providing updates on their symptoms and
progress. This approach not only enhances patient convenience but also enables timely intervention when
symptoms worsen or when adjustments to treatment are needed [66].

Innovations in Surgical Techniques

Minimally invasive procedures: The development and refinement of minimally invasive surgical techniques
are revolutionizing CuTS surgery. Endoscopy and arthroscopy are becoming more widely adopted due to
their potential to reduce surgical trauma, scarring, and recovery times. With smaller incisions and
specialized instruments, surgeons can more precisely access and address the cubital tunnel. This minimally
invasive approach improves patient comfort and promotes faster rehabilitation, allowing individuals to
return to daily activities sooner [67].

Biomechanical studies: Ongoing research into the elbow joint and the cubital tunnel biomechanics is paving
the way for innovative surgical techniques. By understanding the complex interactions between tissues and
structures in the cubital tunnel, surgeons can develop procedures that optimize nerve decompression while
minimizing the risk of recurrent CuTS. These biomechanical insights enable the customization of surgical
approaches tailored to each patient's specific anatomical variations and pathology, resulting in more
effective and personalized treatments [68].

Nerve regeneration aids: Exploring advanced materials and scaffolds for nerve repair and regeneration holds
great promise for CuTS surgeries. Researchers are investigating the use of biological materials, grafts, and
nerve wraps to support nerve healing and minimize postoperative complications. These aids act as scaffolds,
guiding and promoting nerve regeneration, which can significantly enhance the overall success of CuTS
surgery. Such innovations are precious for severe nerve damage or compression [69].

Robotic-assisted surgery: Continued advancements in robotic-assisted surgical systems are transforming
CuTS surgeries by offering greater precision and control. These robotic platforms allow surgeons to perform
delicate and intricate maneuvers in tight spaces, enhancing the accuracy of nerve decompression and repair.
Robotic-assisted surgery improves outcomes and reduces surgical risks, especially in complex cases where
fine motor skills and precision are critical [70].

Potential New Drug Therapies

Neuroprotective drugs: One promising avenue of research involves the development of neuroprotective
medications. These drugs aim to prevent nerve damage and promote nerve recovery in CuTS.
Neuroprotective drugs can mitigate the condition's progression and enhance long-term outcomes by
shielding nerves from further harm and facilitating their repair [71].
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Anti-inflammatory agents: Inflammation plays a crucial role in the pathogenesis of CuTS. Novel anti-
inflammatory agents targeting specific nerve inflammation pathways are being investigated. These
medications could provide additional options for CuTS management by reducing pain and swelling, common
symptoms of the condition. These drugs may alleviate symptoms and promote nerve healing by dampening
the inflammatory response [72].

Biologics: Biologics, which include growth factors and cytokines, hold promise in CuTS treatment.
Researchers are exploring their use to support nerve healing and reduce inflammation associated with
CuTS. Growth factors and cytokines can stimulate cell proliferation and tissue repair, potentially
accelerating nerve regeneration and functional recovery in CuTS patients [73].

Personalized medicine: Advances in genomics and personalized medicine are changing the landscape of
CuTS treatment. By studying the genetic factors that influence CuTS susceptibility and response to
treatment, personalized medicine may enable tailored therapies. Identifying specific genetic markers
associated with CuTS can guide physicians in selecting the most appropriate drug therapies for individual
patients and optimizing treatment outcomes [74].

Regenerative therapies: Research into regenerative therapies, such as tissue engineering and stem cell-
based approaches, offers exciting possibilities for CuTS management. These therapies enhance nerve
regeneration and functional recovery by providing a supportive environment for damaged nerves. Stem cells
can differentiate into nerve cells and promote the regeneration of damaged nerve tissue, potentially
restoring lost sensation and muscle function in CuTS patients [75].

Conclusions
CuTS presents complex symptoms and treatment options. Our comprehensive review has illuminated the
spectrum of approaches available to address this condition, from conservative measures to surgical
interventions. The significance of early intervention cannot be overstated, as it is the linchpin in preventing
symptom progression and preserving nerve function. Early diagnosis and prompt treatment are pivotal for
achieving optimal outcomes. Throughout this exploration, the central theme has been patient-centered care.
Recognizing that each CuTS experience is unique, it is imperative to tailor treatment plans to patients'
needs, preferences, and goals. Shared decision-making between patients and healthcare providers is pivotal,
fostering collaboration that empowers patients to engage in their care actively. As research continues to
unfold, CuTS patients can anticipate innovative and personalized approaches that hold promise for
symptom relief and enhanced nerve function, ensuring a brighter outlook for those affected by this
condition.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Saurabh Shelke, Ratnakar Ambade, Aditi Shelke

Acquisition, analysis, or interpretation of data:  Saurabh Shelke, Ratnakar Ambade, Aditi Shelke

Drafting of the manuscript:  Saurabh Shelke, Ratnakar Ambade, Aditi Shelke

Critical review of the manuscript for important intellectual content:  Saurabh Shelke, Ratnakar
Ambade, Aditi Shelke

Supervision:  Ratnakar Ambade

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Ulnar Nerve Entrapment at the Elbow (Cubital Tunnel Syndrome) . (2023). Accessed: October 3, 2023:

https://www.orthoinfo.org/en/diseases--conditions/ulnar-nerve-entrapment-at-the-elbow-cubital-tunnel-
syndrome/.

2023 Shelke et al. Cureus 15(12): e51262. DOI 10.7759/cureus.51262 9 of 12

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.orthoinfo.org/en/diseases--conditions/ulnar-nerve-entrapment-at-the-elbow-cubital-tunnel-syndrome/
https://www.orthoinfo.org/en/diseases--conditions/ulnar-nerve-entrapment-at-the-elbow-cubital-tunnel-syndrome/


2. Chauhan M, Anand P, Das JM: Cubital tunnel syndrome. StatPearls [Internet]. StatPearls Publishing,
Treasure Island (FL); 2023.

3. Anderson D, Woods B, Abubakar T, et al.: A Comprehensive Review of Cubital Tunnel Syndrome . Orthop
Rev (Pavia). 2022, 14:38239. 10.52965/001c.38239

4. Johnson KB, Wei WQ, Weeraratne D, et al.: Precision medicine, AI, and the future of personalized health
care. Clin Transl Sci. 2021, 14:86-93. 10.1111/cts.12884

5. Hand weakness: Causes, symptoms, treatment, and seeking help . (2020). Accessed: October 3, 2023:
https://www.medicalnewstoday.com/articles/hand-weakness.

6. Sharrak S, Das JM: Hand nerve compression syndromes. StatPearls [Internet]. StatPearls Publishing,
Treasure Island (FL); 2023.

7. Dyspraxia: Causes, symptoms, and treatments . (2017). Accessed: October 3, 2023:
https://www.medicalnewstoday.com/articles/151951.

8. Marchettini P, Lacerenza M, Mauri E, Marangoni C: Painful peripheral neuropathies . Curr Neuropharmacol.
2006, 4:175-81. 10.2174/157015906778019536

9. Carpal Tunnel Syndrome. National Institute of Neurological Disorders and Stroke . (2023). Accessed: October
3, 2023: https://www.ninds.nih.gov/health-information/disorders/carpal-tunnel-syndrome.

10. Novak CB, Lee GW, Mackinnon SE, Lay L: Provocative testing for cubital tunnel syndrome . J Hand Surg Am.
1994, 19:817-20. 10.1016/0363-5023(94)90193-7

11. Dy CJ, Colorado BS, Landau AJ, Brogan DM: Original Value: Interpretation of electrodiagnostic studies: how
to apply it to the practice of orthopaedic surgery . J Am Acad Orthop Surg. 2021, 29:e646-54.
10.5435/JAAOS-D-20-00322

12. Agarwal A, Chandra A, Jaipal U, Saini N: Imaging in the diagnosis of ulnar nerve pathologies-a neoteric
approach. Insights Imaging. 2019, 10:37. 10.1186/s13244-019-0714-x

13. Kooner S, Cinats D, Kwong C, Matthewson G, Dhaliwal G: Conservative treatment of cubital tunnel
syndrome: a systematic review. Orthop Rev (Pavia). 2019, 11:7955. 10.4081/or.2019.7955

14. Shah CM, Calfee RP, Gelberman RH, Goldfarb CA: Outcomes of rigid night splinting and activity
modification in the treatment of cubital tunnel syndrome. J Hand Surg Am. 2013, 38:1125-1130.e1.
10.1016/j.jhsa.2013.02.039

15. Apfel E, Sigafoos GT: Comparison of range-of-motion constraints provided by splints used in the treatment
of cubital tunnel syndrome--a pilot study. J Hand Ther. 2006, 19:384-91; quiz 392. 10.1197/j.jht.2006.07.028

16. Ghlichloo I, Gerriets V: Nonsteroidal anti-inflammatory drugs (NSAIDs). StatPearls [Internet]. StatPearls
Publishing, Treasure Island (FL); 2023.

17. Cubital Tunnel Syndrome Exercises: For Pain Relief. Healthline . (2023). Accessed: October 3, 2023:
https://www.healthline.com/health/fitness-exercise/cubital-tunnel-syndrome-exercises.

18. Roll SC, Hardison ME: Effectiveness of occupational therapy interventions for adults with musculoskeletal
conditions of the forearm, wrist, and hand: a systematic review. Am J Occup Ther. 2017, 71:7101180010p1-
7101180010p12. 10.5014/ajot.2017.023234

19. Hoe VC, Urquhart DM, Kelsall HL, Zamri EN, Sim MR: Ergonomic interventions for preventing work-related
musculoskeletal disorders of the upper limb and neck among office workers. Cochrane Database Syst Rev.
2018, 10:CD008570. 10.1002/14651858.CD008570.pub3

20. Dy CJ, Mackinnon SE: Ulnar neuropathy: evaluation and management . Curr Rev Musculoskelet Med. 2016,
9:178-84. 10.1007/s12178-016-9327-x

21. Cavalcanti AM, Oliveira Filho RS, Gomes HC, Martins AB, Garcia EB, Ferreira LM: Review of articulated
elbow orthotics for joint stiffness rehabilitation. Acta Ortop Bras. 2022, 30:e254358. 10.1590/1413-
785220223005e254358

22. Frykberg RG, Banks J: Challenges in the treatment of chronic wounds . Adv Wound Care (New Rochelle).
2015, 4:560-82. 10.1089/wound.2015.0635

23. Yahya A, Malarkey AR, Eschbaugh RL, Bamberger HB: Trends in the surgical treatment for cubital tunnel
syndrome: a survey of members of the American society for the Hand. Hand (N Y). 2018, 13:516-21.
10.1177/1558944717725377

24. Hernández-Secorún M, Montaña-Cortés R, Hidalgo-García C, et al.: Effectiveness of conservative treatment
according to severity and systemic disease in carpal tunnel syndrome: a systematic review. Int J Environ Res
Public Health. 2021, 18:2365. 10.3390/ijerph18052365

25. Chung KC: Treatment of ulnar nerve compression at the elbow . J Hand Surg Am. 2008, 33:1625-7.
10.1016/j.jhsa.2008.06.024

26. McCollam G, Chun T, McCollam S: Progressive ulnar neuropathy due to anomalous distal forearm muscle:
distal forearm decompression. J Hand Surg Glob Online. 2023, 5:250-2. 10.1016/j.jhsg.2023.01.001

27. Cho YJ, Cho SM, Sheen SH, Choi JH, Huh DH, Song JH: Simple decompression of the ulnar nerve for cubital
tunnel syndrome. J Korean Neurosurg Soc. 2007, 42:382-7. 10.3340/jkns.2007.42.5.382

28. Osterman AL, Davis CA: Subcutaneous transposition of the ulnar nerve for treatment of cubital tunnel
syndrome. Hand Clin. 1996, 12:421-33.

29. Janjua RM, Fernandez J, Tender G, Kline DG: Submuscular transposition of the ulnar nerve for the treatment
of cubital tunnel syndrome. Neurosurgery. 2008, 63:321-4; discussion 324-5.
10.1227/01.NEU.0000327029.11504.40

30. Said J, Van Nest D, Foltz C, Ilyas AM: Ulnar nerve in situ decompression versus transposition for idiopathic
cubital tunnel syndrome: an updated meta-analysis. J Hand Microsurg. 2019, 11:18-27. 10.1055/s-0038-
1670928

31. Kazzam ME, Ng P: Postoperative seroma management . StatPearls [Internet]. StatPearls Publishing, Treasure
Island (FL); 2023.

32. Novak CB, Mackinnon SE: Selection of operative procedures for cubital tunnel syndrome . Hand (N Y). 2009,
4:50-4. 10.1007/s11552-008-9133-z

33. Nagle SM, Stevens KA, Wilbraham SC: Wound assessment. StatPearls [Internet]. StatPearls Publishing,
Treasure Island (FL); 2023.

34. Lee KJ, Um SH, Kim YH: Postoperative rehabilitation after hip fracture: a literature review . Hip Pelvis. 2020,

2023 Shelke et al. Cureus 15(12): e51262. DOI 10.7759/cureus.51262 10 of 12

https://www.ncbi.nlm.nih.gov/books/NBK538259/
https://dx.doi.org/10.52965/001c.38239
https://dx.doi.org/10.52965/001c.38239
https://dx.doi.org/10.1111/cts.12884
https://dx.doi.org/10.1111/cts.12884
https://www.medicalnewstoday.com/articles/hand-weakness
https://www.medicalnewstoday.com/articles/hand-weakness
https://www.ncbi.nlm.nih.gov/books/NBK547683/
https://www.medicalnewstoday.com/articles/151951
https://www.medicalnewstoday.com/articles/151951
https://dx.doi.org/10.2174/157015906778019536
https://dx.doi.org/10.2174/157015906778019536
https://www.ninds.nih.gov/health-information/disorders/carpal-tunnel-syndrome
https://www.ninds.nih.gov/health-information/disorders/carpal-tunnel-syndrome
https://dx.doi.org/10.1016/0363-5023(94)90193-7
https://dx.doi.org/10.1016/0363-5023(94)90193-7
https://dx.doi.org/10.5435/JAAOS-D-20-00322
https://dx.doi.org/10.5435/JAAOS-D-20-00322
https://dx.doi.org/10.1186/s13244-019-0714-x
https://dx.doi.org/10.1186/s13244-019-0714-x
https://dx.doi.org/10.4081/or.2019.7955
https://dx.doi.org/10.4081/or.2019.7955
https://dx.doi.org/10.1016/j.jhsa.2013.02.039
https://dx.doi.org/10.1016/j.jhsa.2013.02.039
https://dx.doi.org/10.1197/j.jht.2006.07.028
https://dx.doi.org/10.1197/j.jht.2006.07.028
https://www.ncbi.nlm.nih.gov/books/NBK547742/
https://www.healthline.com/health/fitness-exercise/cubital-tunnel-syndrome-exercises
https://www.healthline.com/health/fitness-exercise/cubital-tunnel-syndrome-exercises
https://dx.doi.org/10.5014/ajot.2017.023234
https://dx.doi.org/10.5014/ajot.2017.023234
https://dx.doi.org/10.1002/14651858.CD008570.pub3
https://dx.doi.org/10.1002/14651858.CD008570.pub3
https://dx.doi.org/10.1007/s12178-016-9327-x
https://dx.doi.org/10.1007/s12178-016-9327-x
https://dx.doi.org/10.1590/1413-785220223005e254358
https://dx.doi.org/10.1590/1413-785220223005e254358
https://dx.doi.org/10.1089/wound.2015.0635
https://dx.doi.org/10.1089/wound.2015.0635
https://dx.doi.org/10.1177/1558944717725377
https://dx.doi.org/10.1177/1558944717725377
https://dx.doi.org/10.3390/ijerph18052365
https://dx.doi.org/10.3390/ijerph18052365
https://dx.doi.org/10.1016/j.jhsa.2008.06.024
https://dx.doi.org/10.1016/j.jhsa.2008.06.024
https://dx.doi.org/10.1016/j.jhsg.2023.01.001
https://dx.doi.org/10.1016/j.jhsg.2023.01.001
https://dx.doi.org/10.3340/jkns.2007.42.5.382
https://dx.doi.org/10.3340/jkns.2007.42.5.382
https://pubmed.ncbi.nlm.nih.gov/8724594/
https://dx.doi.org/10.1227/01.NEU.0000327029.11504.40
https://dx.doi.org/10.1227/01.NEU.0000327029.11504.40
https://dx.doi.org/10.1055/s-0038-1670928
https://dx.doi.org/10.1055/s-0038-1670928
https://www.ncbi.nlm.nih.gov/books/NBK585101/
https://dx.doi.org/10.1007/s11552-008-9133-z
https://dx.doi.org/10.1007/s11552-008-9133-z
https://www.ncbi.nlm.nih.gov/books/NBK482198/
https://dx.doi.org/10.5371/hp.2020.32.3.125


32:125-31. 10.5371/hp.2020.32.3.125
35. Chimenti RL, Frey-Law LA, Sluka KA: A mechanism-based approach to physical therapist management of

pain. Phys Ther. 2018, 98:302-14. 10.1093/ptj/pzy030
36. Day JM, Lucado AM, Uhl TL: A comprehensive rehabilitation program for treating lateral elbow

tendinopathy. Int J Sports Phys Ther. 2019, 14:818-29.
37. Olafsdottir HB, Zatsiorsky VM, Latash ML: The effects of strength training on finger strength and hand

dexterity in healthy elderly individuals. J Appl Physiol (1985). 2008, 105:1166-78.
10.1152/japplphysiol.00054.2008

38. Ballestero-Pérez R, Plaza-Manzano G, Urraca-Gesto A, et al.: Effectiveness of nerve gliding exercises on
carpal tunnel syndrome: a systematic review. J Manipulative Physiol Ther. 2017, 40:50-9.
10.1016/j.jmpt.2016.10.004

39. Deflorin C, Hohenauer E, Stoop R, van Daele U, Clijsen R, Taeymans J: Physical management of scar tissue: a
systematic review and meta-analysis. J Altern Complement Med. 2020, 26:854-65. 10.1089/acm.2020.0109

40. Todhunter-Brown A, Baer G, Campbell P, et al.: Physical rehabilitation approaches for the recovery of
function and mobility following stroke. Cochrane Database Syst Rev. 2014, 2014:CD001920.
10.1002/14651858.CD001920.pub3

41. Garimella V, Cellini C: Postoperative pain control . Clin Colon Rectal Surg. 2013, 26:191-6. 10.1055/s-0033-
1351138

42. Novak CB, von der Heyde RL: Rehabilitation of the upper extremity following nerve and tendon
reconstruction: when and how. Semin Plast Surg. 2015, 29:73-80. 10.1055/s-0035-1544172

43. Geneen LJ, Moore RA, Clarke C, Martin D, Colvin LA, Smith BH: Physical activity and exercise for chronic
pain in adults: an overview of Cochrane Reviews. Cochrane Database Syst Rev. 2017, 4:CD011279.
10.1002/14651858.CD011279.pub3

44. International guidelines for groin hernia management . Hernia. 2018, 22:1-165. 10.1007/s10029-017-1668-x
45. Guo S, Dipietro LA: Factors affecting wound healing. J Dent Res. 2010, 89:219-29.

10.1177/0022034509359125
46. Argent R, Daly A, Caulfield B: Patient involvement with home-based exercise programs: can connected

health interventions influence adherence?. JMIR Mhealth Uhealth. 2018, 6:e47. 10.2196/mhealth.8518
47. Menorca RM, Fussell TS, Elfar JC: Nerve physiology: mechanisms of injury and recovery . Hand Clin. 2013,

29:317-30. 10.1016/j.hcl.2013.04.002
48. Scar tissue pain: What it feels like, why it happens, and treatment . (2020). Accessed: October 3, 2023:

https://www.medicalnewstoday.com/articles/scar-tissue-pain.
49. Allvin R, Ehnfors M, Rawal N, Idvall E: Experiences of the postoperative recovery process: an interview

study. Open Nurs J. 2008, 2:1-7. 10.2174/1874434600802010001
50. Platelet-Rich Plasma (PRP) Injections . (2023). Accessed: October 3, 2023: https://www.hss.edu/condition-

list_prp-injections.asp.
51. Pavlovic V, Ciric M, Jovanovic V, Stojanovic P: Platelet rich plasma: a short overview of certain bioactive

components. Open Med (Wars). 2016, 11:242-7. 10.1515/med-2016-0048
52. Thompson RG, Bradley K, Lourie GM: Ulnar nerve dysfunction at the elbow after platelet-rich plasma

treatment for partial ulnar collateral ligament injuries. JSES Rev Rep Tech. 2021, 1:41-4.
10.1016/j.xrrt.2020.11.006

53. Dhillon RS, Schwarz EM, Maloney MD: Platelet-rich plasma therapy - future or trend? . Arthritis Res Ther.
2012, 14:219. 10.1186/ar3914

54. Mahla RS: Stem cells applications in regenerative medicine and disease therapeutics . Int J Cell Biol. 2016,
2016:6940283. 10.1155/2016/6940283

55. Biehl JK, Russell B: Introduction to stem cell therapy. J Cardiovasc Nurs. 2009, 24:98-103; quiz 104-5.
10.1097/JCN.0b013e318197a6a5

56. Sayad Fathi S, Zaminy A: Stem cell therapy for nerve injury . World J Stem Cells. 2017, 9:144-51.
10.4252/wjsc.v9.i9.144

57. Mousaei Ghasroldasht M, Seok J, Park HS, Liakath Ali FB, Al-Hendy A: Stem cell therapy: from idea to
clinical practice. Int J Mol Sci. 2022, 23:2850. 10.3390/ijms23052850

58. Kessler RB, Thompson RG, Lourie GM: Cubital tunnel syndrome: a surgical modification to in situ
decompression to improve results. JSES Int. 2020, 4:15-20. 10.1016/j.jseint.2019.11.004

59. Mandalia K, Mousad A, Welborn B, et al.: Scaffold- and graft-based biological augmentation of rotator cuff
repair: an updated systematic review and meta-analysis of preclinical and clinical studies for 2010-2022. J
Shoulder Elbow Surg. 2023, 32:1784-800. 10.1016/j.jse.2023.03.031

60. Thomson SE, Ng NY, Riehle MO, Kingham PJ, Dahlin LB, Wiberg M, Hart AM: Bioengineered nerve conduits
and wraps for peripheral nerve repair of the upper limb. Cochrane Database Syst Rev. 2017, 2017:CD012574.
10.1002/14651858.CD012574

61. Karamanos E, Rakitin I, Dream S, Siddiqui A: Nerve transfer surgery for penetrating upper extremity
injuries. Perm J. 2018, 22:17-156. 10.7812/TPP/17-156

62. Ashrafian H, Clancy O, Grover V, Darzi A: The evolution of robotic surgery: surgical and anaesthetic
aspects. Br J Anaesth. 2017, 119:i72-84. 10.1093/bja/aex383

63. Waheed S, Tahir MJ, Ullah I, Alwalid O, Irshad SG, Asghar MS, Yousaf Z: The impact of dependence on
advanced imaging techniques on the current radiology practice. Ann Med Surg (Lond). 2022, 78:103708.
10.1016/j.amsu.2022.103708

64. Condrat CE, Thompson DC, Barbu MG, et al.: miRNAs as biomarkers in disease: latest findings regarding
their role in diagnosis and prognosis. Cells. 2020, 9:276. 10.3390/cells9020276

65. Novello BJ, Pobre T: Electrodiagnostic evaluation of peripheral neuropathy . StatPearls [Internet]. StatPearls
Publishing, Treasure Island (FL); 2023.

66. Maroju RG, Choudhari SG, Shaikh MK, Borkar SK, Mendhe H: Role of telemedicine and digital technology in
public health in India: a narrative review. Cureus. 2023, 15:e35986. 10.7759/cureus.35986

67. Ochsner JL: Minimally invasive surgical procedures. Ochsner J. 2000, 2:135-6.
68. Green JR Jr, Rayan GM: The cubital tunnel: anatomic, histologic, and biomechanical study . J Shoulder Elb

2023 Shelke et al. Cureus 15(12): e51262. DOI 10.7759/cureus.51262 11 of 12

https://dx.doi.org/10.5371/hp.2020.32.3.125
https://dx.doi.org/10.1093/ptj/pzy030
https://dx.doi.org/10.1093/ptj/pzy030
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6769266/
https://dx.doi.org/10.1152/japplphysiol.00054.2008
https://dx.doi.org/10.1152/japplphysiol.00054.2008
https://dx.doi.org/10.1016/j.jmpt.2016.10.004
https://dx.doi.org/10.1016/j.jmpt.2016.10.004
https://dx.doi.org/10.1089/acm.2020.0109
https://dx.doi.org/10.1089/acm.2020.0109
https://dx.doi.org/10.1002/14651858.CD001920.pub3
https://dx.doi.org/10.1002/14651858.CD001920.pub3
https://dx.doi.org/10.1055/s-0033-1351138
https://dx.doi.org/10.1055/s-0033-1351138
https://dx.doi.org/10.1055/s-0035-1544172
https://dx.doi.org/10.1055/s-0035-1544172
https://dx.doi.org/10.1002/14651858.CD011279.pub3
https://dx.doi.org/10.1002/14651858.CD011279.pub3
https://dx.doi.org/10.1007/s10029-017-1668-x
https://dx.doi.org/10.1007/s10029-017-1668-x
https://dx.doi.org/10.1177/0022034509359125
https://dx.doi.org/10.1177/0022034509359125
https://dx.doi.org/10.2196/mhealth.8518
https://dx.doi.org/10.2196/mhealth.8518
https://dx.doi.org/10.1016/j.hcl.2013.04.002
https://dx.doi.org/10.1016/j.hcl.2013.04.002
https://www.medicalnewstoday.com/articles/scar-tissue-pain
https://www.medicalnewstoday.com/articles/scar-tissue-pain
https://dx.doi.org/10.2174/1874434600802010001
https://dx.doi.org/10.2174/1874434600802010001
https://www.hss.edu/condition-list_prp-injections.asp
https://www.hss.edu/condition-list_prp-injections.asp
https://dx.doi.org/10.1515/med-2016-0048
https://dx.doi.org/10.1515/med-2016-0048
https://dx.doi.org/10.1016/j.xrrt.2020.11.006
https://dx.doi.org/10.1016/j.xrrt.2020.11.006
https://dx.doi.org/10.1186/ar3914
https://dx.doi.org/10.1186/ar3914
https://dx.doi.org/10.1155/2016/6940283
https://dx.doi.org/10.1155/2016/6940283
https://dx.doi.org/10.1097/JCN.0b013e318197a6a5
https://dx.doi.org/10.1097/JCN.0b013e318197a6a5
https://dx.doi.org/10.4252/wjsc.v9.i9.144
https://dx.doi.org/10.4252/wjsc.v9.i9.144
https://dx.doi.org/10.3390/ijms23052850
https://dx.doi.org/10.3390/ijms23052850
https://dx.doi.org/10.1016/j.jseint.2019.11.004
https://dx.doi.org/10.1016/j.jseint.2019.11.004
https://dx.doi.org/10.1016/j.jse.2023.03.031
https://dx.doi.org/10.1016/j.jse.2023.03.031
https://dx.doi.org/10.1002/14651858.CD012574
https://dx.doi.org/10.1002/14651858.CD012574
https://dx.doi.org/10.7812/TPP/17-156
https://dx.doi.org/10.7812/TPP/17-156
https://dx.doi.org/10.1093/bja/aex383
https://dx.doi.org/10.1093/bja/aex383
https://dx.doi.org/10.1016/j.amsu.2022.103708
https://dx.doi.org/10.1016/j.amsu.2022.103708
https://dx.doi.org/10.3390/cells9020276
https://dx.doi.org/10.3390/cells9020276
https://www.ncbi.nlm.nih.gov/books/NBK563169/
https://dx.doi.org/10.7759/cureus.35986
https://dx.doi.org/10.7759/cureus.35986
https://pubmed.ncbi.nlm.nih.gov/21765681/
https://dx.doi.org/10.1016/s1058-2746(99)90078-2


Surg. 1999, 8:466-70. 10.1016/s1058-2746(99)90078-2
69. Carvalho CR, Oliveira JM, Reis RL: Modern trends for peripheral nerve repair and regeneration: beyond the

hollow nerve guidance conduit. Front Bioeng Biotechnol. 2019, 7:337. 10.3389/fbioe.2019.00337
70. Sheetz KH, Claflin J, Dimick JB: Trends in the adoption of robotic surgery for common surgical procedures .

JAMA Netw Open. 2020, 3:e1918911. 10.1001/jamanetworkopen.2019.18911
71. Panahi Y, Mojtahedzadeh M, Najafi A, Rajaee SM, Torkaman M, Sahebkar A: Neuroprotective agents in the

intensive care unit. J Pharmacopuncture. 2018, 21:226-40. 10.3831/KPI.2018.21.026
72. Dinarello CA: Anti-inflammatory agents: present and future . Cell. 2010, 140:935-50.

10.1016/j.cell.2010.02.043
73. Eming SA, Martin P, Tomic-Canic M: Wound repair and regeneration: mechanisms, signaling, and

translation. Sci Transl Med. 2014, 6:265sr6. 10.1126/scitranslmed.3009337
74. Goetz LH, Schork NJ: Personalized medicine: motivation, challenges, and progress . Fertil Steril. 2018,

109:952-63. 10.1016/j.fertnstert.2018.05.006
75. Moradi M, Hood B, Moradi M, Atala A: The potential role of regenerative medicine in the man-agement of

traumatic patients. J Inj Violence Res. 2015, 7:27-35. 10.5249/jivr.v7i1.704

2023 Shelke et al. Cureus 15(12): e51262. DOI 10.7759/cureus.51262 12 of 12

https://dx.doi.org/10.1016/s1058-2746(99)90078-2
https://dx.doi.org/10.3389/fbioe.2019.00337
https://dx.doi.org/10.3389/fbioe.2019.00337
https://dx.doi.org/10.1001/jamanetworkopen.2019.18911
https://dx.doi.org/10.1001/jamanetworkopen.2019.18911
https://dx.doi.org/10.3831/KPI.2018.21.026
https://dx.doi.org/10.3831/KPI.2018.21.026
https://dx.doi.org/10.1016/j.cell.2010.02.043
https://dx.doi.org/10.1016/j.cell.2010.02.043
https://dx.doi.org/10.1126/scitranslmed.3009337
https://dx.doi.org/10.1126/scitranslmed.3009337
https://dx.doi.org/10.1016/j.fertnstert.2018.05.006
https://dx.doi.org/10.1016/j.fertnstert.2018.05.006
https://dx.doi.org/10.5249/jivr.v7i1.704
https://dx.doi.org/10.5249/jivr.v7i1.704

	From Conservative Measures to Surgical Interventions, Treatment Approaches for Cubital Tunnel Syndrome: A Comprehensive Review
	Abstract
	Introduction And Background
	Review
	Clinical presentation and diagnosis
	Conservative treatment approaches
	Non-surgical medical interventions
	Surgical indications
	Surgical treatment options
	Postoperative rehabilitation
	Alternative and emerging therapies
	Future directions in CuTS treatment

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


