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Introduction
During ultrasound guided carpal tunnel release (USCTR), the 
clinician transects the transverse carpal ligament through a 
small incision while directly visualizing critical anatomy in real-
time.  Several studies have documented the safety, efficacy, and 
potential advantages of USCTR1-6. Since October 2018, the 
senior author has performed USCTR on 152 wrists.  The 
purpose of this investigation is to report the clinical results for 
45 consecutive wrists (32 patients) for which 6-month data 
were available.

Conclusion

Materials and Methods
Inclusion criteria included clinically severe or refractory primary 
CTS, supportive electrodiagnostic testing, satisfactory 
ultrasound of the carpal tunnel, and both pre-operative and 6-
month clinical outcome availability.  All procedures were 
performed in an ambulatory surgery center by the same MSK 
ultrasound-certified clinician practicing in a multispecialty 
orthopedic practice using a high frequency linear transducer, 
the SX-One MicroKnife® (Sonex Health Inc., Rochester, MN), 
and local anesthesia (WALANT).  Anxiolysis with diazepam was 
also provided based on patient preference.  Outcomes 
included: 1) conversion to mini-open CTR, 2) complications, 3) 
Boston Carpal Tunnel Questionnaire (BCTQ) scores, and 4) 
QuickDASH scores. All patient data were collected 
prospectively.

USCTR as performed by the senior author is safe and provides rapid improvements in 
symptoms and function which are sustained up to 6-months post-procedure.  Additional 
follow-up in this patient population will extend the current results and further define the 
potential role of USCTR in clinical practice.
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Results
6-month follow-up was available for 45 wrists/32 patients (ages 21-88 years [mean 57], 53% 
females), including 8 patients having bilateral simultaneous USCTRs and 5 patients having staged 
bilateral USCTRs. Post-operative complications included one wrist with pillar pain that 
spontaneously resolved by three-months post-op. Statistically and clinically significant reductions 
(i.e. exceeding minimally important differences) in BCTQ-SS, and BCTQ-FS, QuickDASH scores were 
observed by 2-weeks post-USCTR and were maintained at 6 months (6-month BCTQ-SS = 1.10       
[-2.09], and BCTQ-FS = 1.05 [-1.75], QuickDASH = 1.71 [-49.02 vs. pre-op], p<0.001 for all). 
Qualitatively, most improvement occurred in the first 3 months post operatively.

Results
For the 152 USCTRs to date, no cases were converted to mini-
open CTR and no intra-operative complications occurred.  
Incision sizes were < 5 mm and all patients returned to normal 
activities and employment as tolerated within 1 week. We 
analyzed prospectively collected data for patients for whom we 
had complete BCTQ-SS, BCTQ-FS, and QDASH data at pre-op 
and 6-months post-op. Most of these patients also submitted 
PROMs at 2-weeks, 4-6 weeks, and 3 months post-op; these 
data were included in the analysis.

Figures

Figure 1. Transverse (cross section) 
ultrasound view of carpal tunnel inlet 
showing median nerve (circled), transverse 
carpal ligament (TCL) (arrows), and ulnar 
artery (diamond). Note: ulnar on right.

Figure 2. Incision (arrow) made 
with #15 blade scalpel in the 
proximal wrist crease at the level of 
the lunate bone.

Figure 4. SX-One Microknife® insertion into 
the incision under direct ultrasound 
guidance. Note: distal on left.

Figure 3. SX-One Microknife®. The 
working tip (inset) contains 
inflatable balloons activated to 
create space inside the carpal 
tunnel, after which the retrograde 
blade is activated to cut the TCL.

Figure 5. Left – Longitudinal view of carpal tunnel, distal on left, showing SX-One 
Microknife® (solid arrows) directly subjacent to the TCL with blade activated (solid 
arrowhead). Right – Transverse ultrasound view of the carpal tunnel, orientation similar 
to Figure 1, with device (solid arrow) subjacent to TCL (open arrows) and balloons 
inflated with blade activated. Note: median nerve displacement by balloon (circle).

Figure 6. Post TCL transection, using Penfield 
elevator (solid arrow) to probe the TCL, 
documenting transection. Note: echo of 
elevator palmar to hamate (arrowhead).

Figure 7. Proximal wrist crease incision 
(arrow) 4 days post procedure.
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Note: n =44 in graphs due to one patient with 
bilateral simultaneous releases submitting one set 
of PROMs for both wrists.
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