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Introduction
Carpal tunnel syndrome (CTS) is the most common entrapment 

neuropathy, with a prevalence up to 3.7% [1]. Due to CTS’s 
frequently debilitating symptoms and high prevalence, it is one of 
the leading diagnoses for work time off and results in an annual 
economic cost of up to $4.8 billion [2,3]. Historically, open carpal 
tunnel release (OCTR) has been the gold standard in treating CTS 
- demonstrating significant symptomatic relief in most patients 
[4]. However, complications such as weakness, pillar pain, and 
scar tenderness motivated the innovation of novel, less-invasive 
techniques to transect the transverse carpal ligament (TCL). These 
techniques include endoscopic carpal tunnel release (ECTR), which 
utilizes an endoscope and specialized blades, and ultrasound-
guided carpal tunnel release (CTR), which utilizes ultrasound 
visualization and specialized transection tools such as hook knives 
and needles [5]. These less-invasive techniques demonstrated 
quicker regaining of function and strength, but also left room 
for further innovation due to difficulties such as steep learning 
curves, large device cost, and repetitive cutting motions causing 
iatrogenic injury [6,7]. In response, Guo and colleagues introduced 
the ultrasound-guided thread carpal tunnel release (TCTR) in 
2015 to utilize friction to transect the TCL [8,9]. TCTR is an ultra-
minimally invasive surgical technique, utilizing 2 needle puncture 
sites to minimize skin trauma and selective thread transection of 
the transverse carpal ligament while sparing superficial palmar  

 
fascia and interethnic fascia [10]. The original TCTR technique 
required one-needle entry point at the wrist and one exit point at 
the palm -- but was updated shortly after to distal to proximal guide 
needle placement to decrease the incidence of incomplete release 
of the distal TCL [9,10]. Indications for TCTR include CTS symptoms 
which are refractory to conservative care with the goal of deterring 
progressive muscle atrophy, irreversible weakness, and sensory 
loss. Ultrasound is utilized to visualize the TCL and neurovascular 
structures at risk - including the palmar arch, recurrent branch of 
the median nerve, and the common digital nerve to the third and 
fourth digit. The thread is looped through the “safe zone”, defined 
as the longitudinal plane between the median nerve and either the 
ulnar vessels or hook of the hamate [11]. In cases of inadequate 
visualization and atypical anatomy, conversion to an open approach 
may be warranted. TCTR can be performed in a clinic-based 
procedure room under local anesthesia [12]. Early clinical trials 
and cadaver studies have suggested that TCTR reduces iatrogenic 
injury, surgical cost, and patient recovery time [8,9,13,14]. The 
first TCTR clinical outcomes article published by Guo et al. in 
2015 involved a case-series of 34 hands of 20 patients operated 
on with TCTR and found improved subjective sensibility within 24 
hours, sleep quality improvement for all cases, no postoperative 
complications, and improved functional status measured by Levine-
Katz questionnaire compared to endoscopic and open approaches 
[8]. Glue et also following study in 2017 treated 159 hands with 
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the updated TCTR technique. Through utilizing the BCTQ, they 
found significantly improved PROM scores compared to Tremble 
et all’s open and endoscopic PROM scores at all time points from 
1 day to 52 weeks following surgery [9,15]. Their most common 
post-procedure complication was pillar pain (5%). Burnham et. al 
published the most recent TCTR outcomes study in effort to offer 
an independent validation of the safety and efficacy. In a sample of 
20 participants, they found similar BCTQ outcome scores to Glue 
et all’s 2017 study, while also offering objective measurements, 
including pinch strength and median nerve CSA [13]. 

Further considerations of TCTR’s application include the relative 
reduction of pain following operation, which paired with non-
opioid medication utilization if postoperative pain is experienced, 
offers a valid strategy to limit the use of opioid prescription 
induction following CTR [16]. Additionally, ultrasound’s ability 
to offer a live, detailed image of the thread and needle locations, 
as well as the subsequent transection of the TCL and protection 
of the surrounding structures, greatly limits iatrogenic injury 
risk - demonstrated by relatively minimal cases of neuropraxia 
[9]. Finally, the ability for simple removal and re-routing of the 
thread placement when indicated, offers the surgeon a valuable 
opportunity for adjustments prior to transection.  By minimizing 
damage to the skin and surrounding structures of the TCL, TCTR 
provides an effective means for treating CTS, while reducing the 
risk of complications, including pillar pain and scar complications. 
TCTR has the potential to lessen the social and economic burden 
of CTS, through a quicker return to daily activities and a more 
cost effective CTR procedure. Future large scale clinical trials with 
adequate controls directly comparing TCTR to other percutaneous 
and minimally invasive CTR techniques will help solidify its future 
widespread use in the treatment of CTS. Further, targeted analysis 
of TCTR’s applicability to patient populations which historically 
demonstrate worse outcomes - such as workers’ compensation 
and heavy laborer patients - will further validate TCTR’s external 
validity.
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