Case report
Carpal tunnel syndrome caused by a lipoma	Comment by RRIH: Title needs to be slightly modified. Title may be written as- Surgical intervention in a case of carpal tunnel syndrome caused by a lipoma
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ABSTRACT 

	Aims: This report highlights the importance of considering rare local etiologies, such as lipomas, in carpal tunnel syndrome (CTS), even in bilateral presentations where systemic causes are initially presumed, emphasizing the diagnostic value of thorough surgical exploration.
Presentation of case: A 65-year-old woman on hemodialysis presented with bilateral CTS confirmed by electrodiagnostic studies. Following successful left-hand release (attributed to amyloid), a right-hand carpal tunnel release one year later unexpectedly revealed a 1 x 1.5 cm lipoma compressing the median nerve. Histopathology confirmed the diagnosis. Post-operatively, she achieved complete symptom resolution on both sides.
Discussion: While CTS is frequently idiopathic or associated with systemic conditions like chronic renal failure, rare local causes like space-occupying lesions (SOLs) can compress the median nerve. Although typically suspected in unilateral cases (5.5-12.5% incidence), this case demonstrates SOLs can present bilaterally, complicating pre-operative diagnosis when other systemic etiologies exist. The lipoma was only discovered due to a systematic, extensive surgical approach, highlighting that symptoms may persist if an underlying local issue is not addressed.
Conclusion: Clinicians should consider uncommon local etiologies, including lipomas, in CTS, especially in atypical or unresponsive cases. Thorough surgical exploration is crucial for identifying and treating these rare space-occupying lesions, leading to complete symptom resolution and improved patient outcomes in unusual circumstances.
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1. INTRODUCTION 	Comment by RRIH: 2-3 sentences can be added on incidence/prevalance of CTS among global & Indian perspective. Also write upon current treatment modalities/options, management available for CTS.

[bookmark: _GoBack]Carpal tunnel syndrome (CTS) is the most frequent entrapment neuropathy worldwide [1]. The etiology of CTS can be linked to various conditions such as work, injury, or genetic predisposition. Diabetes mellitus and hypothyroidism have also been linked to CTS, among other hormonal imbalances such as obesity, menopause and pregnancy [2]. The physiopathology is multifactorial, and the syndrome is often defined as idiopathic [3]. Local causes are rarer, anomalies within the carpal tunnel such as bone structures, tumors, hematomas and anatomic variations of muscles can compress the median nerve [4]. Other regional causes include osteoarthritis, rheumatoid arthritis, gout and other specific tenosynovitis of systemic diseases [4]. 

2. CASE PRESENTATION

A 65-year-old right-handed woman presented with a bilateral carpal tunnel syndrome. She had a history of chronic renal failure undergoing hemodialysis three times a week. The patient reported nocturnal paresthesia that have become more frequent over the previous months and present during the day. On clinical examination, the patient had full range of motion of the wrist and fingers. Tinel’s and Phalen’s test were positive at the carpal tunnel. Thenar eminence volume was normal and thumb opposition was normal on both sides. Median nerve was given S3M5 on the right side and S3M4 on the left hand according to the British Medical Research Council (BMRC) scale. Electrodiagnostic studies confirmed the CTS with impaired median nerve conduction across the carpal tunnel. Standard wrist X-rays using the carpal tunnel view (axial projection) were normal. The patient was operated on the left side, where the arteriovenous fistula was. Post-operatively, no complications were noted, and the patient reported a full resolution of the paresthesia. After one year, the patient was admitted for a carpal tunnel release on the right hand. Classic incision over the carpal tunnel was performed (Figure 1). Exploration after release of the transverse carpal ligament showed compression of the median nerve, from the volar side, by a small soft tissue tumor (Figure 2 and 3). It measured 1 x 1,5 cm and was a polylobulated soft round yellow mass resembling a lipoma. Histopathological examination showed a well-circumscribed yellow encapsulated tumor and confirmed the lipoma. Post-operative period was uneventful, apart from a slightly hypertrophic scar treated with silicone gels. Patient reported complete resolution of symptoms and was satisfied (Figure 4).	Comment by RRIH: Correct it to 1 X 1.5 cm (Instead of 1 X 1,5 cm)
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Figure 1: Classic incision for a carpal tunnel release; begins at the level of the carpal tunnel, curves across the distal wrist flexion crease, and extends into the distal third of the forearm.
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Figure 2: Compression of the median by a round small soft tissue mass from the volar side.
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Figure 3: Resected piece of the soft tissue mass with complete release and decompression of the carpal tunnel.

[image: A hand with a scar on it

Description automatically generated]

Figure 4: Aspect of the scar at 1 month post-operatively. 

3. discussion

Carpal tunnel syndrome is the most frequent compression neuropathy. The median nerve is compressed in the carpal tunnel between the carpal transverse ligament on the volar side and the carpal bones dorsally. Paresthesia is the predominant symptom, occurring mostly at night. Thenar muscles atrophy happens at late stages of denervation with the loss of thumb opposition. Most cases of CTS are idiopathic; however, it is frequently associated with multiple systemic conditions such as obesity, diabetes mellitus, hypothyroidism, pregnancy, and rheumatoid arthritis. Local causes of CTS are rare and can be responsible for unilateral manifestations [5]. If the local issue is not discovered pre-operatively, symptoms will not improve after carpal tunnel release. Nine tendons and the median nerve pass through the carpal tunnel and SOLs can develop out of any one of these structures including the carpal bones. Nakamichi et al. found an overall incidence of space-occupying lesions (SOLs) of 5,5% and had exclusively unilateral symptoms [6]. Causes included ganglions, calcified masses, tuberculous tenosynovitis, and non-specific synovitis. Kang et al. found an incidence of SOLs of 12,5% in unilateral cases of CTS [5]. Other studies of SOL within the carpal tunnel reported findings of lipoma [7], giant cell tumors [8], hemangioma of the median nerve [9] and synovial sarcoma [10]. SOLs are mainly suspected in unilateral CTS cases and should be ruled out with proper imaging (X-rays, ultrasound, and magnetic resonance imaging). In cases of bilateral symptoms SOLs are not usually suspected. In our case, the lipoma was only discovered during the carpal tunnel release. We routinely only perform an axial carpal tunnel view X-ray as part of the initial diagnosis to rule out any bone abnormalities. The patient was operated on the contralateral side and no SOL was discovered. The etiology was presumed secondary to amyloid deposition related to the chronic renal dialysis as reported in the literature [11,12]. In this specific category of patients, we systematically use a classic approach to the carpal tunnel. The incision begins at the carpal tunnel, curves across the distal wrist flexion crease, and extends into the distal third of the forearm, allowing for complete visualization of the median nerve and surrounding structures (Figure n°1). This systematic approach was the only reason the lipoma was discovered.	Comment by RRIH: 5,5% or 5.5%..pls check and correct	Comment by RRIH: 12,5% or 12.5%..pls check and correct

4. Conclusion

While the majority of CTS cases are attributed to idiopathic factors or well-established associations, it is crucial for clinicians to consider less common underlying etiologies, particularly in cases with atypical presentations or a lack of response to conventional management. Space-occupying lesions within the carpal tunnel, though infrequent, represent an important differential diagnosis. Lipomas, benign fatty tumors, are rarely encountered in this anatomical location, and their presence can lead to progressive median nerve compression. This case report details the importance of thorough investigation and the potential for surgical intervention to alleviate symptoms and restore function in such unusual circumstances.   
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