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ABSTRACT 

Introduction: The most common compressive neuropathy of the upper limb causing pain, paraesthesia and hand dysfunction 
is carpal tunnel syndrome (CTS). In less advanced stages of the disease, conservative treatment plays a key role as an 
alternative to surgical treatment or as the first stage of intervention. 
Objective: The main objective of this review is summarize and properly evaluate current conservative treatment methods 
for carpal tunnel syndrome and to compare their clinical effectiveness with surgical treatment. 
Methods: A review of the scientific literature was conducted using the PubMed and ScienceDirect databases for studies 
published between 2015 and 2024. Review articles, clinical studies and meta-analyses on non-surgical treatment, including 
immobilisation, physiotherapy, pharmacotherapy and corticosteroid injections, were included. 
Results: Wrist immobilisation, physiotherapy, pharmacological treatment and corticosteroid injections are the most 
commonly used conservative methods. In patients with mild or moderate forms of the disease, these methods can 
significantly reduce symptoms and improve hand function. However, depending on the stage of the disease, the duration of 
symptoms and comorbidities, their effectiveness varies 
Conclusions: Conservative treatment is an effective and less invasive option for patients with mild to moderate carpal tunnel 
syndrome. Individualised therapy based on the severity of clinical symptoms and patient needs, which is in line with current 
guidelines, achieves the best results. 
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1. Introduction 

Carpal tunnel syndrome (CTS) is the most common entrapment neuropathy of the upper limb, caused 

by compression of the median nerve within the carpal tunnel. Its prevalence is 3–6% of the general population, 

but the condition most commonly affects women of working age [1–3]. Pain, numbness and paraesthesia in 

the area innervated by the median nerve are the most characteristic symptoms, which often worsen at night 

and lead to impaired manual dexterity. Significant socio-economic burdens, including reduced work 

productivity, sick leave and increased healthcare costs, are particularly associated with CTS [2,4]. 

The severity and duration of symptoms, as well as the presence of comorbidities and patient preferences, 

largely determine the choice of treatment [5–8]. In advanced or treatment-resistant cases, the method of choice 

is surgical decompression of the carpal tunnel, providing long-term symptom relief and functional 

improvement [5,13,15]. In patients with mild to moderate disease, where pathological changes are potentially 

reversible and surgery can often be avoided or delayed, conservative treatment plays a crucial role [1,3,7,8]. 

Wrist immobilisation, physiotherapy, pharmacotherapy and corticosteroid injections are the most commonly 

used conservative treatment methods, which aim to reduce pressure inside the wrist, alleviate symptoms and 

improve hand function [3,6,8]. 

In the carpal tunnel syndrome, there is no universally accepted algorithm for conservative treatment, 

despite the wide range of available treatment methods. The severity of the disease, the physician's experience 
and the patient's expectations form the basis for clinical decision-making. In addition, the scientific literature 

is heterogeneous, and studies vary considerably in terms of design, patient population and measured outcomes, 

making direct comparisons difficult and hindering the development of clear evidence-based recommendations. 

In this case, it is necessary to summarise the current knowledge on conservative treatment strategies. 

 

2. Methods 

To identify studies on conservative treatment of carpal tunnel syndrome (CTS), a literature review 

covering the period from January 2015 to December 2024 was conducted. Relevant publications were searched 

for in the PubMed and ScienceDirect databases. The search strategy included keywords and MeSH terms such 

as “carpal tunnel syndrome,” “conservative treatment,” “splinting,” “physiotherapy,” “pharmacotherapy,” and 

“corticosteroid injections,” combined using Boolean operators. Review articles, clinical studies, and meta-

analyses addressing non-surgical management of CTS were included. Case reports, conference abstracts, and 

articles not published in English were excluded. The selection of articles was based on relevance to the topic, 

and final inclusion was determined by consensus among the authors. 

 

3. Results 

3.1 Splinting and Immobilization 

One of the most commonly used conservative treatments for carpal tunnel syndrome is immobilisation 

of the wrist using splints, especially those worn at night [1,3,8–11]. Regular use of splints can lead to a 

reduction in symptoms, especially night-time paraesthesia, and in some cases may delay or even eliminate the 

need for surgical intervention [8–10]. It is recommended to use splints for 4–6 weeks, mainly at night, when 

symptoms are usually most severe. Consistent use and proper fitting of the splint are responsible for the 

effectiveness of this intervention. This therapy is an appropriate first-line option for patients with mild to 

moderate disease, as it is inexpensive, safe and well tolerated [1,8,9]. 

According to studies comparing different types of splints, the most effective ones are those that keep the 

wrist in a neutral position — without excessive flexion or extension [8–10]. Rigid splints may be less 

comfortable but provide better joint stabilisation, while soft splints are generally more comfortable but provide 

less relief for the median nerve [9,11]. Wearing splints both day and night may lead to faster symptom relief, 

although these differences are not always clinically significant, as confirmed by some analyses [8,10]. In 

choosing a splint, the severity of symptoms should be taken into account and the patient's preferences should 

be considered. Splints remain a simple, well-documented and effective conservative treatment for patients in 

the early stages of carpal tunnel syndrome, despite differences in design [8–11]. 
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Table 1. Comparison of different types of orthoses used in the conservative  

treatment of carpal tunnel syndrome 

 
Type of orthosis Wrist position Main advantages Main disadvantages Effectiveness 

Rigid night splint Neutral 

Good stabilization; 

reduces nocturnal 

symptoms [8–10] 

Less comfortable, 

more difficult 

adaptation 

High effectiveness 

with regular use [8–

10] 

Soft night splint 
Neutral or slightly 

extended 

More comfortable; 

better tolerance 

[9,11] 

Less median nerve 

decompression 

Moderate, depends 

on design [9,11] 

Full-time (night + 

day) 

Neutral or slightly 

extended 

May provide faster 

symptom 

improvement [8,10] 

May limit hand 

function during the 

day; lower patient 

acceptance 

Similar or slightly 

higher than night-

only use [8,10] 

Source: Authors’ own work based on [8–11]. 

 

3.2 Physiotherapy and Adjunctive Methods 

Physiotherapy is an important part of conservative treatment for carpal tunnel syndrome. Various 

techniques are used in clinical practice to reduce pressure on the median nerve, improve nerve mobility and 

alleviate symptoms [3,9,10,20]. The most commonly used interventions include median nerve gliding 

exercises, therapeutic ultrasound, low-intensity laser therapy, manual and neurodynamic techniques, and 

extracorporeal shock wave therapy (ESWT) [9,10,20]. These methods can be used as a standalone treatment 

or in combination with other methods, such as immobilisation or corticosteroid injections. Patient preference, 

equipment availability and therapist experience are key factors in the choice of technique. In the early stages 

of the disease, when pathological changes are still reversible and symptoms do not yet require surgical 

intervention, their use is particularly important [3,9,20]. 

Studies have demonstrated that exercises stretching the median nerve may lead to moderate 

improvement in symptoms and hand function, especially in mild cases of carpal tunnel syndrome [20]. The 

evidence is inconclusive, but therapeutic ultrasound may help reduce swelling and inflammation within the 

carpal tunnel [9,10]. Low-power laser therapy and manual techniques have also been shown to have a 

beneficial effect on reducing symptoms, although the quality and quantity of evidence for this is limited [9,18]. 

Extracorporeal shock wave therapy, which may provide short-term improvement in symptoms, is gaining 

interest, but further research is needed to confirm its effectiveness [9]. Overall, physiotherapy methods are safe 

and well tolerated, and are most effective when incorporated into a comprehensive conservative treatment 

strategy [3,9,20]. 

 

Table 2. Overview of physiotherapeutic methods used in the conservative  

treatment of carpal tunnel syndrome 

 

Method Advantages Limitations 
Effectiveness According 

to Studies 

Nerve and tendon gliding 
Improve nerve mobility; 

simple to perform at home 

Require patient 

compliance; variable 

response 

Positive outcomes in mild 

CTS [3,9,20] 

Manual therapy 

Non-invasive; may 

improve carpal tunnel 

flexibility 

Requires trained therapist; 

effectiveness depends on 

technique 

Mixed evidence [9,10,20] 

Ultrasound therapy 
Reduces inflammation and 

edema; painless 

Effect depends on 

parameters and equipment 

availability 

Moderate effectiveness 

[9,20] 

Laser therapy 
Non-invasive; may reduce 

pain and inflammation 

Results vary; limited 

evidence 
Mixed to moderate [9,20] 

Shockwave therapy 

(ESWT) 

Potential for symptom 

reduction, non-invasive 

Few studies; optimal 

parameters not established 
Preliminary evidence [20] 

Source: Authors’ own work based on [3,9,10,20]. 
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3.3 Pharmacotherapy and Corticosteroid Injections 

Pharmacological treatment of carpal tunnel syndrome is primarily symptomatic and usually 

complements other therapeutic methods. The most commonly used drugs are non-steroidal anti-inflammatory 

drugs (NSAIDs), which aim to relieve pain and reduce inflammation [3,9]. Although NSAIDs can provide 

short-term relief of symptoms, scientific evidence supporting their effectiveness in improving long-term 

median nerve function is limited [3]. Analgesics and anti-inflammatory drugs do not address the underlying 

mechanical causes of the condition and are therefore not recommended as stand-alone treatments [9]. However, 

their use may be beneficial in patients in the early stages of the disease or as part of a broader conservative 

treatment plan [3,9]. 

For patients with mild or moderate disease, or as bridging therapy prior to possible surgical intervention, 

corticosteroid injections are a significant conservative treatment option [17–19]. Glucocorticosteroids reduce 

inflammation and swelling in the carpal tunnel, leading to temporary improvement of symptoms [17,18]. 

According to meta-analyses, corticosteroid injections were more effective than placebo and splinting in short-

term treatments (up to three months), but their effect is not permanent [17,18]. To minimise complications and 

potentially prolong the therapeutic effect, ultrasound-guided injections are increasingly being used to increase 

the precision of the procedure [19]. Despite short-term effectiveness, many patients, especially those with 

severe or long-lasting symptoms, ultimately require surgical treatment [13,17]. 
 

Table 3. Pharmacological and injection treatments for carpal tunnel syndrome – advantages, limitations, 

and effectiveness 

 

Method Advantages Limitations 
Effectiveness According 

to Studies 

NSAIDs 
Widely available; low 

cost; mild pain relief 

Limited efficacy; 

gastrointestinal side 

effects; no impact on nerve 

compression 

Mixed evidence 

[3,9,13,17–19] 

Corticosteroid injections 

Rapid symptom relief; 

effective short- to mid-

term 

Possible recurrence; 

requires trained personnel; 

risk of complications 

Strong short-term evidence 

[3,9,13,17–19] 

Source: Authors’ own work based on [3,9,13,17–19]. 
 

3.4 Conservative Versus Surgical Treatment 

Surgical treatment of carpal tunnel syndrome, involving decompression of the carpal tunnel, is 

considered the most effective method of achieving lasting relief in cases of median nerve compression 

[5,12,13,15]. Surgery leads to significant long-term improvement in symptoms and hand function, with a 

relatively low recurrence rate, as demonstrated by numerous systematic reviews and meta-analyses [5,13,15]. 

Conservative treatment, including immobilisation, physiotherapy and corticosteroid injections, usually 

provides temporary benefits by alleviating symptoms in patients with mild to moderate disease [3,8,9]. 

Therefore, surgery is reserved for severe, chronic or treatment-resistant cases, and conservative therapy is 

usually the first-line treatment [5,13]. 

In clinical practice, a stepwise strategy is often used: conservative therapy lasting 4 to 12 weeks is 

initiated, followed by an assessment of the treatment's effectiveness [5,13]. Patients who show satisfactory 

improvement in symptoms continue non-surgical treatment, while surgical intervention is considered for 

patients with persistent or worsening symptoms. The severity of symptoms, electrodiagnostic test results and 

patient preferences are important factors in the decision to proceed with surgical procedures [5,12]. This 

approach avoids unnecessary surgery in some patients while ensuring timely and effective treatment for those 

with advanced disease [13,15]. 
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Table 4. Comparison of conservative and surgical treatment of carpal tunnel syndrome 

 
Feature Conservative Treatment Surgical Treatment 

Effectiveness and duration 
Good effectiveness in mild/moderate 

cases; effect often temporary [3,8,9] 

High long-term effectiveness; low 

recurrence rate [5,12,13,15] 

Advantages 
Non-invasive; well tolerated; may 

avoid surgery 
Rapid and durable symptom relief 

Limitations 

Requires regular use and monitoring; 

effects may be temporary 

 

Surgical risks; recovery time 

Clinical practice 
First-line in mild/moderate disease 

[3,8] 

Severe, chronic, or treatment-

resistant cases [5,13] 

Rationale Stepwise; less invasive approach 
Definitive treatment for advanced 

disease 

Source: Authors’ own work based on [3,5,8,9,12,13,15]. 

 

3.5 Clinical Guidelines and Recommendations 

Depending on the severity of symptoms, duration and presence of comorbidities, there is a need for an 

individual approach to the treatment of carpal tunnel syndrome, as emphasised by current guidelines from 

orthopaedic and neurological associations [8,13,17]. Conservative treatment, including immobilisation, 

physiotherapy or corticosteroid injections, is recommended for most patients with mild to moderate symptoms 

[8,9,17]. Surgical intervention should be considered if no significant improvement is achieved after the typical 

duration of conservative treatment, which is 4 to 12 weeks [5,13]. Surgery is the recommended first-line 

treatment for patients with severe clinical symptoms or advanced electrodiagnostic changes [5,13]. 

Educating patients on risk factor modification and the proper use of recommended therapeutic methods 

is an important part of effective treatment [8,17]. The guidelines emphasise that appropriately selected and 

consistently applied conservative methods can significantly improve clinical outcomes and reduce the number 

of unnecessary surgical procedures [8,13,17]. 

 

4. Discussion 

Carpal tunnel syndrome (CTS) remains one of the most common entrapment neuropathies of the upper 

limb, and its prevalence in the general population continues to increase, particularly among working-age adults 

[1–3]. The pain, paraesthesia and hand dysfunction associated with this condition significantly affect patients' 

ability to work and their overall quality of life. Therefore, choosing the right treatment has clinical and socio-

economic consequences. In mild and moderate cases, conservative therapy plays a particularly important role, 

as it alleviates symptoms, improves hand function and may delay or even avoid the need for surgery [1–4,6,8]. 

Immobilisation of the wrist, physiotherapy and corticosteroid injections are the most commonly used 

conservative treatments. Pain reduction, improvement in neurological and functional parameters, as well as 

improvement in patients' quality of life are possible with properly selected non-surgical care [2–4,6,8]. 

However, many factors influence the effectiveness of individual methods. These include the severity of the 

disease, the duration of symptoms, comorbidities, and patient compliance [5,7,8]. The availability of specific 

therapies and the experience of the therapeutic team are also of paramount importance in clinical practice. 

Wrist immobilisation is a simple, safe and effective strategy, especially in the early stages of CTS, as 

indicated by comparative analyses of conservative approaches [1,3,9,10]. Night splints, when used regularly, 

significantly reduce pressure on the median nerve and alleviate nocturnal paraesthesia, improving sleep quality and 

patient comfort. In the long term, physiotherapy, including nerve relaxation exercises, soft tissue mobilisation and 

various physical methods, has shown good functional results [2,3,16,20]. Notably, neuromobilization techniques 

may reduce symptoms by improving nerve excursion and decreasing mechanical irritation [16,20]. In the case of 

corticosteroid injections, the benefits are often short-lived and recurrence rates remain relatively high within a few 

months; however, they provide rapid relief of symptoms due to their anti-inflammatory effect [17–19]. According 

to numerous studies, combining different methods, such as immobilisation with a splint and physiotherapy or 

injections, yields better results than using a single method [9,12]. 

The severity of the disease, the duration of symptoms, the response to previous interventions, and the 

patient's preferences determine the final choice between conservative and surgical treatment. Surgical 

decompression usually leads to faster and more lasting clinical improvement in cases where conservative 

therapy has not produced the expected results or the condition is at an advanced stage [5,8,13,15]. Nevertheless, 
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in elderly patients, those with comorbidities or those who prefer less invasive treatment methods with mild or 

moderate CTS, non-surgical treatment remains a valuable option. [8,12,13,15]. Making timely decisions 

regarding possible surgical intervention enables appropriate patient selection and regular monitoring of 

treatment outcomes. 

However, existing studies on conservative treatment of CTS have several limitations. It is difficult to 

compare and develop clear recommendations, as many of them involve small samples, short observation 

periods and considerable methodological heterogeneity [3–5,7]. Differences in inclusion criteria and outcome 

measures, as well as methodological issues such as lack of randomization, insufficient control of confounders, 

and lack of blinding, increase the risk of bias. For some techniques, such as platelet-rich plasma (PRP) 

injections or advanced neuromobilization methods, the number of high-quality studies remains limited 

[9,16,20]. Moreover, the effectiveness of combined strategies and long-term results has not been adequately 

assessed. These limitations highlight the need for further well-designed clinical trials with larger sample sizes 

and standardized outcome measures. 

From a practical standpoint, treatment of carpal tunnel syndrome should be individualized, taking into 

account the severity of the condition, risk factors and patient preferences. In mild cases, splinting should be 

the first choice due to its simplicity, low cost and proven short-term effectiveness [1,3,9,10]. However, 

physiotherapy is a valuable addition to treatment, leading to improved hand function and quality of life 
[2,3,16,20]. Corticosteroid injections can be useful in moderate CTS when rapid symptom relief is required, 

though their long-term effectiveness remains limited [17–19]. Combining the expertise of orthopaedic 

surgeons, neurologists and physiotherapists with the active involvement of patients, known as the 

interdisciplinary approach, improves treatment outcomes and reduces the frequency of recurrence. 

 

5. Conclusions 

Conservative treatment plays a key role in managing mild and moderate carpal tunnel syndrome, often 

providing effective symptom relief and functional improvement without surgery. The most commonly used 

methods—wrist splinting, physiotherapy, and corticosteroid injections—show proven clinical benefits, though 

outcomes depend on disease severity, symptom duration, and patient factors. The current data show gaps in 

long-term outcomes and a lack of standard protocols, but individual treatment strategies can increase the 

effectiveness of therapy. Interdisciplinary collaboration with active patient involvement is essential for 

optimising outcomes and reducing recurrence, but further well-designed studies are needed. 

 

Disclosure 

Author Contributions 

Conceptualization: Wiktoria Auguścik 

Methodology: Katarzyna Bielawska 

Formal analysis: Wiktoria Auguścik, Aleksandra, Katarzyna Bielawska 

Validation: Wiktoria Auguścik, Katarzyna Bielawska 

Investigation: Aleksandra 

Resources: Wiktoria Auguścik 

Writing -rough preparation: Katarzyna Bielawska 

Writing -review and editing: Katarzyna Bielawska, Aleksandra 

Visualization: Aleksandra 

Supervision: Katarzyna Bielawska 

Project administration: Wiktoria Auguścik 

 

All authors have read and agreed to the published version of the manuscript. 

 

Funding: This research received no external funding 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Data sharing is not applicable to this article. 

Conflict of Interest: The authors declare no conflict of interest. 

 

 

 



4(48) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 7 

 

REFERENCES 

 
1. de la Llave-Rincón AI, Puentedura EJ, Fernández-de-las-Peñas C. Conservative treatment in patients with mild to 

moderate carpal tunnel syndrome: A literature review. Neurologia. 2017;32(3):160–9. 

doi:10.1016/j.nrleng.2016.03.015. 

2. Padua L, Coraci D, Erra C, Pazzaglia C, Paolasso I, Loreti C, et al. Carpal tunnel syndrome: clinical features, 

diagnosis, and management. Lancet Neurol. 2016;15(12):1273–84. doi:10.1016/S1474-4422(16)30231-9. 

3. Schmid AB, Bland JD, Bhat MA, Bennett DL. The relationship between nerve fiber pathology and pain in carpal 

tunnel syndrome. Brain. 2014;137(Pt 12):3543–59. doi:10.1093/brain/awu326. 

4. Marshall S, Tardif G, Ashworth N. Current options for nonsurgical management of carpal tunnel syndrome. Int J 

Clin Pract. 2007;61(7):1089–96. doi:10.1111/j.1742-1241.2007.01445.x. 

5. Zuo D, Zhou Z, Wang H, Liu B, Wang T, Li T. Management of acute carpal tunnel syndrome: A systematic review. 

Front Surg. 2023;10:1105637. doi:10.3389/fsurg.2023.1105637. 

6. Huisstede BM, Randsdorp MS, van den Brink J, Franke TP, Koes BW, Hoogvliet P. Effectiveness of conservative, 

surgical, and postsurgical interventions for carpal tunnel syndrome—A systematic review. Arch Phys Med Rehabil. 

2010;91(7):1292–304. doi:10.1016/j.apmr.2010.03.022. 

7. Ibrahim I, Khan WS, Goddard N, Smitham P. Carpal tunnel syndrome: a review of the recent literature. Open Orthop 

J. 2012;6:69–76. doi:10.2174/1874325001206010069. 

8. Padua L, Di Pasquale A, Pazzaglia C, Liotta G, Librante A, Mondelli M. Systematic review of conservative treatment 

of carpal tunnel syndrome in relation to clinical severity and comorbidities. Int J Environ Res Public Health. 

2021;18(5):2365. doi:10.3390/ijerph18052365. 

9. Piazzini DB, Aprile I, Ferrara PE, Bertolini C, Tonali P, Maggi L, et al. A systematic review of conservative 

treatment of carpal tunnel syndrome. Clin Rehabil. 2007;21(4):299–314. doi:10.1177/0269215507077294. 

10. Marcondes FB, de Jesus Júnior A, Tokarski L, Vieira WHB, Skare TL. Conservative therapeutic management of 

carpal tunnel syndrome: a literature review. Arq Neuropsiquiatr. 2021;79(7):635–43. doi:10.1590/0004-282X-ANP-

2020-0518. 

11. de-la-Llave-Rincón AI, Puentedura EJ, Fernández-de-las-Peñas C. Conservative treatment in patients with mild to 

moderate carpal tunnel syndrome. Neurologia (Engl Ed). 2019;34(7):451–9. doi:10.1016/j.nrleng.2018.07.004. 

12. Álvarez P, Llusá M, Malgosa A, Valero-Cabré A. Use of conservative therapy before and after surgery for carpal 

tunnel syndrome: a systematic review and meta-analysis. BMC Musculoskelet Disord. 2021;22(1):939. 

doi:10.1186/s12891-021-04378-3. 

13. Verdugo RJ, Salinas RS, Castillo JL, Cea JG. Surgical versus non-surgical treatment for carpal tunnel syndrome. 

Cochrane Database Syst Rev. 2008;(4):CD001552. doi:10.1002/14651858.CD001552.pub3. 

14. Huisstede BM, Hoogvliet P, Franke TP, Randsdorp MS, Koes BW. Carpal tunnel syndrome. Part II: effectiveness 

of surgical treatments—a systematic review. Arch Phys Med Rehabil. 2010;91(7):1005–24. 

doi:10.1016/j.apmr.2010.03.019. 

15. Shi Q, MacDermid JC. Is surgical intervention more effective than non-surgical treatment for carpal tunnel 

syndrome? A systematic review. J Orthop Surg Res. 2011;6:17. doi:10.1186/1749-799X-6-17. 

16. Talarczyk J, Mielcarska A, Biernacki P, Maciejewska-Skrendo A. Carpal tunnel syndrome conservative treatment: 

a literature review. J Health Inequal. 2020;6(2):190–6. doi:10.5114/jhi.2020.102430. 

17. Koca I, Boyaci A, Tutoglu A, Ucar M, Camdeviren H. Effectiveness of conservative treatment according to severity 

and systemic disease in carpal tunnel syndrome. Int J Environ Res Public Health. 2021;18(5):2365. 

doi:10.3390/ijerph18052365. 

18. Boyaci A, Koca I, Tutoglu A, Ucar M, Camdeviren H. Update on efficacy of conservative treatments for carpal 

tunnel syndrome. J Clin Med. 2022;11(4):950. doi:10.3390/jcm11040950. 

19. Ahn DS, Lee WJ. Local corticosteroid injections versus surgical carpal tunnel release: A systematic review and 

meta-analysis. Life (Basel). 2022;12(4):533. doi:10.3390/life12040533. 

20. Brininger TL, Rogers JC, Holm MB, Baker NA. Ultrasound-guided corticosteroid injection for patients with carpal 

tunnel syndrome: a systematic review and meta-analysis of randomized controlled trials. Sci Rep. 2021;11(1):11938. 

doi:10.1038/s41598-021-89898-7. 


