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Department of Rehabilitation Medicine,6 Incheon St. Marỳ s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Objective : The percutaneous thread transection technique is a surgical dissecting method using a dissecting thread inserted 
through a needle under ultrasound guidance without skin incision. As the new dissecting threads were developed domestically, this 
cadaver study was conducted to compare the effectiveness and safety between the new threads (ultra V sswire and smartwire-01) 
and a pre-existing commercial dissecting thread (loop & shear) by demonstrating a modified looped thread cubital tunnel release.
Methods : The percutaneous cubital tunnel release procedure was performed on 29 fresh cadaveric upper extremities. The pre-
existing commercial thread was used in 5 upper extremities. The two newly developed threads were used in 24 upper extremities. 
Two practitioners performed the procedures separately. After the modified looped thread cubital release, anatomical and 
histological analyses were performed by a blinded anatomist. The presence of the dissected cubital tunnel and damaged adjacent 
soft tissue was assessed.
Results : Out of the 29 cadaveric upper extremities, 27 specimens showed complete dissection of the Osborne ligament and 
the proximal fascia of the flexor carpi ulnaris muscle. One specimen was incompletely dissected in each of the ultra V sswire and 
smartwire-01 groups. There were no injuries of adjacent structures including the ulnar nerve, ulnar artery, medial antebrachial 
cutaneous nerve, or flexor tendon with either the commercial thread or the newly developed threads. The anatomical analysis 
revealed clear and sharp incisional margins of the cubital tunnel in the Smartwire-01 and loop & shear groups. All three kinds of 
threads maintained proper linear elasticity for easy handling during the procedure. The smartwire-01 provided higher visibility in 
ultrasound than the other threads.
Conclusion : The newly developed threads were effective and safe for use in the thread cubital tunnel release procedure.
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INTRODUCTION

Ulnar nerve entrapment is the second most common com-

pressive peripheral neuropathy in the upper extremity.7) The 

compression of the ulnar nerve at the elbow is known as cubi-

tal tunnel syndrome. The cubital tunnel is formed with retro-

condylar groove and the Osborne ligament, a ligament span-

ning from the medial edpicondyle to the olecrenon process 

that connects with two heads of the flexor carpi ulnaris mus-

cle, the most common site of ulnar nerve compression1). A pa-

tient diagnosed with cubital tunnel syndrome will have com-

plaints of sensory changes in half of the 4th finger and 5th 

finger, the ulnar side of the palm, and the ulnar side of the 

hand dorsum. As the lesion progresses, hand weakness can 

occur, and further progression may result in atrophy of the in-

trinsic muscles of the hand1). Surgical treatment is required 

when initial conservative management fails to prevent pro-

gression over several months1). Surgical treatment includes 

simple decompression of the nerve alone, decompression with 

ulnar nerve anterior transposition (subcutaneous, intramus-

cular, or submuscular), or medial epicondylectomy2,10).

Using high-resolution ultrasound, the percutaneous dis-

secting thread technique was newly developed. The percuta-

neous thread transection technique is a surgical dissecting 

method whereby a dissecting thread is inserted through a 

needle under ultrasonography guidance without skin incision. 

Guo and colleagues conducted studies related to percutaneous 

dissecting thread techniques in several nerve compression 

syndromes including median, ulnar, and peroneal entrapment 

neuropathies4-6,8).

The previous study of percutaneous cubital tunnel release 

was conducted by Guo et al.6) using a pre-existing commercial 

thread (loop & shear; 0.23 mm in diameter; Ridge & Crest 

Company, Monterey Park, CA, USA). However, the procedure 

was performed using a 2-stage dissection below and above the 

elbow. In contrast, the present study conducted the percuta-

neous cubital tunnel release procedure with a newly suggested 

1-stage dissecting technique using newly developed threads. 

Two new domestic dissecting threads (ultra V sswire; Ultra V 

Co. Ltd., Seoul, Korea and smartwire-01; Smart Wire Co. Ltd., 

Ilsan, Korea) were developed for the percutaneous dissecting 

thread technique.

This cadaveric study was conducted to confirm the effec-

tiveness and safety of the newly developed threads, to compare 

against the existing commercial thread, and to evaluate the 

modified technique of looped thread cubital tunnel release.

MATERIALS AND METHODS

As a result of contacting Catholic Medical Center (CMC) 

Office of Human Research Protection, we confirmed that this 

study is subject to exclusion of CMC Institutional Review 

Board as a cadaveric study that does not include personal 

identification information in accordance with human re-

search determination of CMC Human Research Protection 

Program.

Fifteen (five males and 10 females) fresh cadavers with a 

mean age of 82.5±9.1 years were used for this study. The per-

cutaneous cubital tunnel release procedure was performed on 

29 fresh cadaveric upper extremities. The cadaveric specimens 

were obtained through the Institute for Applied Anatomy. All 

cadaveric extremities were free from any evidence of trauma 

or surgery.

The newly developed threads are the ultra V sswire (0.36 

mm in diameter; Ultra V Co. Ltd.) and the smartwire-01 (0.27 

mm in diameter; Smart Wire Co. Ltd.). The smartwire-01 is 

an improved product of the ultra V sswire, thin and coated 

with titanium nitride. The commercial thread and the two 

newly developed threads consist of a similar chemical compo-

Table 1. Characteristics of the dissecting threads

Thread Loop & shear Ultra-V sswire Smartwire-01

Chemical composition Fe, Ni, Cr, Mo, Si, etc. Fe, Ni, Cr, Mo, Si, etc. Fe, Ni, Cr, Mo, Si, etc.

Material standard STS316L STS316L STS316L

Wire diameter (mm) 0.23 0.36 0.27

Maximum load (N) 31.5 74 42.4

Fe : iron, Ni : nickel, Cr : chromium, Mo : molybdenum, Si : silicon, STS316L : stainless steel 316 and L denotes the low content of carbon
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sition and wire structure. However, the wire diameter and 

maximal load of each thread are different (Table 1). The maxi-

mal loadings of the newly developed threads are greater than 

that of the commercial thread, which means that the ultra V 

sswire and smartwire-01 are able to provide higher cutting 

force during the procedure than the commercial thread.

The pre-existing commercial thread (loop & shear; 0.23 

mm in diameter; Ridge & Crest Company) was used in 5 up-

per extremities. Each of the newly developed threads (ultra V 

sswire and smartwire-01) was used in 12 upper extremities.

All procedures were performed using an RS85 ultrasound 

machine (Samsung Medison, Seoul, Korea) fitted with a L3-

12A (3–12 MHz) linear array transducer, a compression setting 

based on the “musculoskeletal-elbow” factory preset. A high-

frequency transducer was used to provide visualization of the 

cubital tunnel and the thread loop. The real-time ultrasound 

system was used to check the thread loop during the thread re-

lease procedure. Before performing the thread cubital tunnel 

release, ultrasound assessment of the cubital tunnel and ulnar 

nerve was completed. Two experienced practitioners performed 

the percutaneous cubital tunnel release procedures.

A schematic drawing illustrating the thread cubital tunnel 

release procedure is shown in Fig. 1. The cadaveric upper ex-

tremities were placed with pronation, which means olecranon 

faced upward, and the ultrasound was used in the procedure. 

Five mL of saline was used for hydrodissection of the ulnar 

nerve at the cubital tunnel. An 18-gauge Tuohy epidural nee-

dle connected with a 5 mL water-filled syringe was inserted at 

4–8 cm proximal to the medial epicondyle where the ulnar 

nerve passes. The needle passed under the cubital tunnel with 

Fig. 2. Ultrasound pictures of the cubital tunnel. A : Long-axis view of 
the cubital tunnel. Arrowhead indicates the looped thread surrounding 
the Osborne ligament. B : Short-axis view of the cubital tunnel. Blue 
arrow indicates the ulnar nerve. White arrow indicates discontinuity of 
the cubital tunnel, dissected by the thread.
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Fig. 1. Schematic drawing illustrating the percutaneous dissecting thread technique in the cubital tunnel release procedure. 1) The needle was inserted 
at the proximal to the medial epicondyle, passed under the cubital tunnel with hydrodissection around the nerve, and exited. 2) The dissecting thread 
passed through the needle. 3) The needle was removed, leaving the thread in the cubital tunnel. 4) The needle was reinserted at the same proximal 
entry point, passed above the cubital tunnel, and exited at the same distal point. 5) The distal dissecting thread, which remained in the cubital tunnel, 
was inserted into the distal needle tip. 6) After withdrawing the needle, the looped thread remained at the cubital tunnel. *Under cubital tunnel.  
†Above cubital tunnel.
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hydrodissection to create safe space around the nerve and ex-

ited at 4–8 cm distal to the medial epicondyle, passing 

through the Osborne ligament and the proximal fascia of the 

flexor carpi ulnaris muscle. The dissecting thread then passed 

through the needle and the needle was removed, leaving the 

thread in the cubital tunnel. With ultrasound guidance, the 

needle was reinserted at the same proximal entry point where 

the thread was inserted. The needle passed above the cubital 

tunnel and exited at the same distal point where the thread 

came out. The distal dissecting thread, which remained in the 

cubital tunnel, was inserted into the distal needle tip. After 

withdrawing the needle, the looped thread remained at the 

cubital tunnel (Fig. 2A). The distal portion of the aponeurosis 

was transected by smooth traction with a reciprocating mo-

tion of the looped thread until the tread was pulled out.

The inlet of the cubital tunnel was defined as the triangular 

space bordered by the medial epicondyle, the olecranon, and 

the hyperechoic Osborne’s band. The outlet of the tunnel was 

defined as the space bordered by the f lexor carpi ulnaris 

heads, the ulna and the level where the two heads of the flexor 

carpi ulnaris joined. The thread loop was positioned include 

both the inlet and outlet of the cubital tunnel and gently tran-

sected the cubital tunnel.

After the thread cubital tunnel release, the analysis was per-

formed by an anatomist with randomization. The cut parts 

were visually assessed by anatomical dissection to check for 

complete dissection of the cubital tunnel including the Osborne 

ligament and the proximal fascia of the f lexor carpi ulnaris 

muscle. Additionally, a histological assessment was performed 

to determine the extent of damage, if any, to the ulnar nerve or 

other nearby structures by observing the cross sections of the 

dissected tissue with Masson’s trichrome staining (Fig. 3).

To minimize injury to the Osborne ligament which covered 

the cubital tunnel, the antebrachial and brachial fascia, not the 

tendon of the flexor carpi ulnaris, were first identified with a 

magnifying glass, and investigation was performed with cau-

do-cranial direction following the fascia.

RESULTS

Five cadaveric upper extremities using the loop & shear, 12 

Fig. 3. Histologic photograph of the cross section of the dissected tissue 
with Masson’s trichrome staining. Arrowheads indicate transected 
Osborne ligament. N indicates the ulnar nerve. D indicates dermis.

Distal

Radial 2 mm

Table 2. The result of thread cubital tunnel release with loop & shear, ultra V sswire, smartwire-01

Cubital tunnel release Loop & shear (n=5) Ultra V sswire (n=12) Smartwire-01 (n=12)

Osborne’s ligament & proximal fascia of FCU

Unable to cut 0 (0.0) 0 (0.0) 0 (0.0)

Partially cut 0 (0.0) 1 (8.3) 1 (8.3)

Complete cut 5 (100.0) 11 (91.7) 11 (91.7)

Damaged structures

Ulnar nerve 0 (0.0) 0 (0.0) 0 (0.0)

MABC 0 (0.0) 0 (0.0) 0 (0.0)

Ulnar artery 0 (0.0) 0 (0.0) 0 (0.0)

Flexor tendon 0 (0.0) 0 (0.0) 0 (0.0)

Values are presented as number (%). FCU : flexor carpi ulnaris muscle, MABC : medial antebrachial cutaneous nerve
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cadaveric upper extremities using the ultra V sswire, and 12 

cadaveric upper extremities using the smartwire-01 were in-

cluded in the data analysis.

Dissected Osborne ligaments with a small gap were ob-

served in short-axis ultrasound view at the elbow (Fig. 2B). In 

all 29 cadaveric upper extremities including the loop & shear, 

ultra V sswire, and smartwire-01 groups, complete dissections 

of the Osborne ligament and the proximal fascia of the flexor 

carpi ulnaris muscle were observed on visual assessment, with 

the exception of two specimens. One specimen with a partial-

ly dissected cubital tunnel was observed in each of the ultra V 

sswire and smartwire-01 groups (Table 2). No cross section or 

anatomical difference could be found between the two groups 

(Fig. 4). Incisional margins on the Osborne ligament were 

identified more sharply in the smartwire-01 (Fig. 4C) and 

loop & shear groups (Fig. 4A) than in the ultra V sswire group 

(Fig. 4B). As confirmed by histologic evaluations, there were 

no injuries to the ulnar nerve, ulnar artery, medial antebrach-

ial cutaneous nerve, or flexor tendon in any of the groups (Ta-

ble 2). Furthermore, there were no observable skin injuries 

around needle penetrated sites, nor was there any difference 

between the two practitioners.

The newly developed domestic threads, ultra V sswire and 

smartwire-01, provided sufficient linear elasticity for handling 

and cutting force during the surgical procedure, comparable 

to those of the existing commercial thread, loop & shear. 

There were no significant differences in handling and cutting 

force during the procedure among the three groups, as the 

practitioners felt subjectively. However, the visibility of the 

Smartwire-01 in the ultrasound view was superior to that of 

Fig. 4. Gross pictures of dissected elbows after performing the percutaneous dissecting thread technique in cubital tunnel release. Arrows indicated 
the proximal and distal end of the cubital tunnel. A : Dissected with loop & shear. B : Dissected with ultra V sswire. C : Dissected with smartwire-01.

Proximal
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Fig. 5. Ultrasound findings of the long-axis view of the cubital tunnel. 
Arrow indicates the looped thread surrounding the Osborne ligament. 
Smartwire-01 was more visible in ultrasound view than other threads. A : 
Loop & shear. B : Ultra V sswire. C : Smartwire-01.
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the other two threads (Fig. 5).

DISCUSSION

A complete cubital tunnel release using dissecting thread 

was observed in all loop & shear specimens and in 11 of the 12 

specimens in each of the ultra V sswire and smartwire-01 

groups. There was no nerve, vascular, or tendon damage ob-

served in any of the 29 upper extremities. There were no sig-

nificant differences in the dissection of the cubital tunnel or 

in damage to adjacent structures among the loop & shear, ul-

tra V sswire, and smartwire-01 threads. However, upon visual 

assessment, the incisional margins of the cubital tunnel after 

anatomical dissection were sharper in the loop & shear and 

smartwire-01 groups than in the ultra V sswire group.

The newly developed domestic threads, ultra V sswire and 

smartwire-01, provided a cutting force during the procedure 

that was comparable to the existing commercial thread, loop 

& shear. All three kinds of threads maintained proper linear 

elasticity for easy handling during the procedure. The Os-

borne ligament and the proximal fascia of flexor carpi ulnaris 

muscle dissected completely after 3–4 iterations of smooth re-

ciprocating traction of the looped thread with all three kinds 

of threads. Although none of the threads in the three groups 

broke during the procedure, it can be expected that a newly 

developed thread with a higher maximum load value would 

be more stable for the procedure.

The visibility of the thread in ultrasound view was superior 

with the smartwire-01 thread compared to the other threads. 

Before the resection of the ligament, it is very important to 

identify whether or not any unwanted anatomical structures 

are included in the loop. Therefore, clear visibility of the 

thread in ultrasound view is a crucial aspect to take into con-

sideration when selecting a dissecting thread. Unlike the exist-

ing commercial thread and the ultra V sswire, the smart-

wire-01 has a thin titanium nitride coating layer intended to 

provide additional cutting force and high visibility in ultra-

sound view. In this study, we could confirm the additional 

visibility of the smartwire-01 in ultrasound view, provided by 

the thin titanium nitride coating layer (Fig. 5).

The smartwire-01 has several advantages in the percutane-

ous cubital tunnel release procedure. First, the smartwire-01 is 

effective in dissecting the cubital tunnel without causing 

damage to the adjacent structures. Secondly, it provides as 

clear an incisional margin as the loop & shear in the dissected 

cubital tunnel. Third, it has high visibility in ultrasound view 

and similar handling and cutting force during the procedure 

compared to the other threads, which contributes to the con-

venience and safety needed for the procedure. However, there 

were one partial cut species was observed in each ultra V ss-

wire and smartwire-01 groups although new developed 

threads have high visibility in ultrasound image. It is consid-

ered that the partial cut was occurred due to technical error 

caused by status of cadaver limiting ultrasound images.

Previously mentioned operational techniques are effective 

in treating cubital tunnel syndrome; though, there are several 

complications. In open surgical procedure, disturbances to 

wound healing can occur with or without infection. Damage 

to the medial antebrachial cutaneous nerve and formation of 

perineural scars can occur. In addition, instability of the el-

bow joint after improper epicondylectomy or elbow joint con-

traction after long periods of immobilization is observed oc-

casionally1,2,10). However, in percutaneous dissecting thread 

technique, by performing minimal incision, those are expect-

ed that decreased the risk of the damage to surrounding struc-

tures such as medial antebrachial cutaneous nerve, cosmeti-

cally better appearance and decreased scar discomfort due to 

reduced scar formation, and early return to work period with 

rapid recovery. Endoscopic cubital tunnel release is also effec-

tive treatement in cubital tunnel syndrome, which showed 

also minimal invasive technique3,9). Compared to the endo-

scopic cubital tunnel release, percutaneous dissecting thread 

technique is expected less scar formation and faster recovery 

time due to smaller incision. Moreover, vascular complica-

tions may be further reduced in percutaneous dissecting 

thread techniques because dopper image could visualize the 

blood flow around the cubital tunnel.

This new technique also has several limitations. The percu-

taneous dissecting thread technique is conducted under ultra-

sound guidance; therefore, the quality of the procedure de-

pends on the ability of the operator. Direct nerve injury can 

also occur during the intervention. The structures related 

with cubital tunnel including ulnar nerve are not visually 

confirmed unlike open or endoscopic surgical prodecures. 

Additionally, there is no correction for nerve subluxation 

caused by this procedure. Further study including clincal trial 

is required to confirm the advantages and complications of 
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the percutaneous dissecting thread technique.

The present cadaveric study has several strengths. The pre-

vious cadaveric study of percutaneous cubital tunnel release 

with a dissecting thread conducted by Guo and colleagues6) 

was performed using a 2-stage dissection, dissecting below 

and above the elbow. However, only Osborne ligament and 

deep fascia were evaluated in the study, not the release of ar-

cade of Struthers, medial intermuscular septum or uninten-

tional damaged structure around the proximal area. The pres-

ent case conducted the procedure using a 1-stage dissection 

with successful transections of the Osborne ligament and the 

proximal fascia of flexor carpi ulnaris muscles, which is more 

effective compared to a 2-stage dissection. This procedure was 

possible because the new thread was clearly visible on the ul-

trasound image and easily distinguished from the surround-

ing structures, and it was possible to observe the procedure in 

real time. Two experienced experts performed the procedure 

separately, and one anatomist randomly analyzed the results, 

increasing the reliability of the results. Moreover, histologic 

evaluation as well as visual assessment was performed, in-

creasing the accuracy of the results.

There are some limitations to this study. First, other than 

the Osborne ligament and the proximal fascia of flexor carpi 

ulnaris muscle, there has been no analysis of the procedure for 

common compression sites around the elbow, such as the ar-

cade of Struthers or deep-f lexor pronator aponeurosis. Sec-

ond, the practitioners could not perform the procedure in a 

randomized fashion because due to the different shapes of the 

threads, they could easily notice which thread was being used.

CONCLUSION

Newly developed dissecting threads, ultra V sswire and 

smartwire-01, are as effective and safe as the pre-existing 

commercial thread, loop & shear, in modified percutaneous 

cubital tunnel release.
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