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Abstract

AIM

To investigate the effectiveness of ultrasound-guided
release of the first annular pulley and compare results
with the conventional open operative technique.

METHODS

In this prospective randomized, single-center, clinical study,
32 patients with trigger finger or trigger thumb, grade 1I-
IV according to Green classification system, were recruited.
Two groups were formed; Group A (16 patients) was
treated with an ultrasound-guided percutaneous release
of the affected Al pulley under local anesthesia. Group B
(16 patients) underwent an open surgical release of the Al
pulley, through a 10-15 mm incision. Patients were assessed
pre- and postoperatively (follow-up: 2, 4 and 12 wk) by
physicians blinded to the procedures. Treatment of triggering
(primary variable of interest) was expressed as the “success
rate” per digit. The time for taking postoperative pain
killers, range of motion recovery, QuickDASH test scores
(Greek version), return to normal activities (including work),
complications and cosmetic results were assessed.
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RESULTS

The success rate in group A was 93.75% (15/16) and in
group B 100% (16/16). Mean times in group A patients
were 3.5 d for taking pain killers, 4.1 d for returning to
normal activities, and 7.2 and 3.9 d for complete extension
and flexion recovery, respectively. Mean QuickDASH
scores in group A were 45.5 preoperatively and, 7.5, 0.5
and 0 after 2, 4, and 12 wk postoperatively. Mean times
in group B patients were 2.9 d for taking pain Killers,
17.8 d for returning to normal activities, and 5.6 and
3 d for complete extension and flexion recovery. Mean
QuickDASH scores in group B were 43.2 preoperatively
and, 8.2, 1.3 and 0 after 2, 4, and 12 wk postoperatively.
The cosmetic results found excellent or good in 87.5%
(14/16) of group A patients, while in 56.25% (9/16) of
group B patients were evaluated as fair or poor.

CONCLUSION

Treatment of the trigger finger using ultrasonography
resulted in fewer absence of work days, and better
cosmetic results, in comparison with the open surgery
technique. It is a promising method that represents
excellent results without major complications, so that it
could be possibly be established as a first-line treatment
in the trigger finger’s disease.

Key words: Ultrasound-guided; Trigger finger; Al release;
Comparative; V-lance knife; Percutaneous; Minimally-
invasive

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In this randomized, prospective clinical trial,
of 32 patients with trigger finger or trigger thumb,
ultrasound assisted treatment of the A1l pulley, revealed
better outcome in comparison with the open technique.
Patients had fewer work absence days and improved
surgical scar. To the best of our knowledge this is the
first randomized trial in this field. These promising
results have to be further confirmed with larger trials in
the future.
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INTRODUCTION

Stenosing tenosynovitis with mechanical impingement of
the flexor tendons at the Al pulley is a common condition
affecting the digits in the following order of decreasing
prevalence: Thumb, ring, middle, small and index. A
nodule or thickening in the flexor tendon becomes trapped
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proximal to the pulley, making finger extension difficult.

There have been described several management
approaches in the treatment of trigger finger disease.
Nonsurgical management includes corticosteroid injection
and splinting. However, according to a a level I systematic
review!™ corticosteroid injections are effective in just
57% of patients. Additionally, that technique can result
in up to 29% recurrence™. Furthermore, many patients
treated by conservative means, like immobilization or
injections, may additionally require surgery®®. In a recent
clinical trial, designed to compare the effectiveness of
2 splint designs in treating trigger finger'”, the results
showed positive outcomes in 50%-77% of the patients,
depending on the type of splinting.

On the other hand, many authors support the sup-
eriority of surgical procedures for the definite treatment
of the disease®. Indeed, the percutaneous and open
surgery methods have been proved more efficient than
simple corticosteroid injection, regarding the cure and
relapse of the disease™®. Conventional open surgical
technique remains the gold standard of treatment
options"”’. However, surgical treatment also has
complications, including scarring, surgical site infections
and nerve injuries, in addition to possible disease
relapse®.

Percutaneous surgical release of trigger finger is a
preferable alternative to open surgery™, although a
potential disadvantage can be the injury to either nerve
or tendon due to the limited visibility!”). Many hand
surgeons avoid this treatment option due to the close
proximity to the digital nerve!®. According to a meta-
analysis of current literature™", blind percutaneous
release has become more and more popular lately, with
overall increased success rates.

Ultrasound can be a helpful tool for better success
by means of assisting the placement of the the needle
during percutaneous procedure!*?, There is a controversy
regarding the safety and usefulness of this technique.
Paulius et af*®! showed that ultrasound-guided treatment
has disadvantages like tendon injuries, neural or vascular
lacerations and no complete release of the first annular
pulleys. As an answer to them, Wu et al'**! support
the usage of ultrasound assistence to avoid iatrogenic
damage.

In a recent systematic review of current evidence, it is
revealed that percutaneous release with ultrasonography,
resulted in higher success rate than non-sonography
release™, Despite that, till now, no randomized con-
trolled trials could be found at the Medline and Cochrane
Database, comparing open surgery to ultasound-guided
percutaneous release.

This lack of reliable trials comparing open surgery
to ultrasound-guided Al pulley release is pronounced.
In the present randomized controlled trial, we tried
to compare the efficacy of a single ultrasound-guided
percutaneous Al pulley release with conventional open
surgery in terms of ability to correct the trigger finger.
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Figure 2 Positioning of the V-Lance Knife almost parallel to the probe.

MATERIALS AND METHODS

We conducted a randomized, prospective, controlled,
single-center; clinical trial of 32 patients with resistant -
after conservative treatment - trigger finger or trigger
thumb, suffering at least for 3 mo. The majority of the
patients were middle-aged women (62.5% females,
mean age: 45.5 years old), evaluated as grade 1I to IV
according to Green classification system of the trigger
finger disease.

We excluded patients under 18 years old, these who
were treated with a previous operation or a corticosteroid
injection for their disease and those who were suffering
by inflammatory arthritis, tumor or autoimmune disease.
Moreover, we did not include patients with multiple
trigger fingers trying to evaluate our study groups strictly
using the model one patient-one trigger finger. We did
not exclude patients with insulin-dependent diabetes
mellitus and a history of other tendon related pathology
of the upper extremity, although it is known that they
might be linked with a higher rate of treatment failure!*.,

The patients were clinically and ultrasonographically
examined and then they were randomly divided into two
groups using a closed envelope. The ultrasonography
was performed with a portable grey scale ultrasound
(frequency of 10-12 MHz, 5-12 MHz, Linear Array,
A6 Portable Ultrasonic Diagnostic System, Sonoscape
Company Limited, Shenzhen, China) by a doctor of our
department. The patients were informed with an oral
and written manner for their options of treatment and
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Figure 1 Longitudinal view of the middle finger’s flexor tendons
(white arrows) volarly to the metacarpal-phalangeal joint (blue
double arrow). The A1 pulley appears swollen and anechoic (yellow
arrows), establishing the trigger finger disease.

they received clear explanations about their suggested
treatment. For confirmation, they signed full written
consent.

Group A (16 patients) was treated with an ultra-
sound-guided percutaneous release of the affected first
annular pulley under local anesthesia and without any
corticosteroid injection.

In addition, group B (16 patients) underwent a con-
ventional open surgical release of the Al pulley, through
a 10-15 mm incision. The technique in group A included
initially a sonographically guided local anesthetic injection,
proximally to the metacarpal-phalangeal joint (Figure
1). The infiltration was done under sterile conditions
(sterilization of the skin, coverage of the ultrasound probe
with sterile pad, use of appropriate gel) by a physician
that simultaneously managed the ultrasound device (one
man’s technique). Under continuous sonographic imaging
of the digital neurovascular structures, the physician
inserted percutaneously - through a negligible section < 1
mm - an ophthalmic corneal/scleral V-Lance knife (Alcon,
Novartis company), over flexor tendons (Verdan's zone 3,
proximally to the Al pulley) and towards their longitudinal
axis (Figure 2). Then, the knife was advanced distally, just
below A1 pulley (Figure 3) and pressed palmary so as to
loosen the thicken pulley (the intersecting part).

Thus, after having withdrawn the V-Lance knife (which
had created the necessary space intrasheath), a thin
hook with a long neck was introduced under the - now
extended - Al pulley (Figure 4). The hook penetrated the
annular ligamentous structure facing palmary in order
to protect the flexor tendons and subsequently removed
proximally (in a steady quick move) carrying along and
dissecting the Al pulley. Intraoperatively and right after
the performed dissection, each patient was clinically and
sonographically evaluated for the achieved resolution of
the triggering.

All patients were estimated with the completion of
Q-DASH score before and after the operation (1, 4, 12
wk). Resolution of triggering (primary variable of interest)
was expressed as the “success rate” per digit. The time
for taking postoperative pain killers, range of motion
recovery, return to normal activities (including work),
complications and cosmetic results were assessed. Diff-
erences among groups were analysed using Students ¢
test. Statistical significant difference was considered if P
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Figure 4 In order to be assured for the right position of the knife, we are
transferred in transverse view of the tendons (flexor’s transverse cut: Yellow
arrows, lying on the bone: Light blue arrow). Here, we certify that the tip of the
knife (tip as a white dot: white arrows, sending its characteristic acoustic shadow:
Green arrows) is attaching the volar end of the tendons (without penetrating them),
under the A1 pulley (the sheath is appeared as a thin line under the red arrows).
Moreover, it is vital to avoid the neurovascular digital structures (digital artery in the
curved side of the purple moon).

< 0.05.

The same doctor did the procedure in all patients
(Group A and Group B) and evaluated them prior to
the injection through Q-DASH questionnaire, clinical
and ultrasound examination. Another doctor evaluated
the patients in the follow-up period. This physician was
blinded to the procedure (ultrasound-guided or open)
and to the pre-injection scores of these patients as far
as Q-DASH, resolution of triggering, painkillers and
return to normal activities, but he was non blinded as
far cosmetic results, range of motion and complications.
Instructions for return to work (or usual activities in
elderly people) were different in group A patients than in
group B. We were able to be more aggressive with group
A patients which we advised to start their work from the
first postoperative day. On the contrary, group B patients
could not be managed to start working before removing
their sutures (12-14 d).

Our study protocol (plus our written consent form) was
approved by our Health’s Institution Scientific Committee
and the Athens University, School of Medicine.

RESULTS

We were able to visualize the flexor tendons under
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Figure 3 Longitudinal ultrasound-guided release of the A1
pulley. The knife -with its acoustic shadowing (green arrows)
- is clearly visible (white arrows). Its tip is advanced over the
metacarpal-phalangeal joint (yellow arrow), parallel to the
superficial flexor tendon.

the Al pulley and recognise the digital neurovascular
bundles in all group A patients. The whole percutaneous
procedure was real-time documented and there was no
mentioned intraoperative complication in anyone of our
patients.

We managed to obtain follow-up in 100% (32 out
of 32) of our patients. The success rate in group A was
93.75% (15/16) and in group B 100% (16/16) (P >
0.05). There was just one patient (female, 53 years old,
white collar worker, with uncontrolled hypothyroeidism,
index finger) who appeared to have no improvement in
her triggering after the percutaneous ultrasound-guided
procedure. Apart from this exception, both techniques
proved to be well tolerated, with no side effects,
infections or complaints for persistent pain.

Mean times in group A patients were 3.5 d for taking
pain killers, and 7.2 and 3.9 d for complete extension
and flexion recovery, respectively (Table 1). Mean Quick
DASH scores in group A were 45.5 preoperatively and,
7.5, 0.5 and 0 after 2, 4, and 12 wk postoperatively
(Figure 5A).

Mean times in group B patients were 2.9 d for taking
pain killers, and 5.6 and 3 d for complete extension and
flexion recovery (Table 2). Mean QuickDASH scores in
group B were 43.2 preoperatively and, 8.2, 1.3 and 0
after 2, 4, and 12 wk postoperatively (Figure 5B). These
differences were not statistically significant (P > 0.05)
among the two groups.

However, mean time for returning to normal activities
in group A patients was 4.1 d as opposite to 17.8 d for
Group B patients (P < 0.05).

Additionally, the cosmetic results found excellent or
good in 87.5% (14/16) of group A patients, while in
56.25% (9/16) of group B patients were evaluated as
fair or poor (P < 0.05) (Figure 6).

DISCUSSION

According to the literature, there is an emerging number
of cadaveric and clinical studies investigating the use
of ultrasound in hand and wrist tendinopathies™*"".
Especially in the trigger finger disease we were able to
find a wide variety of anatomic or therapeutic trials™®2.
Ultrasound examination can diagnose secondary
causes of trigger fingering™", while it could be a valuable
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Figure 5 The Q-DASH fluctuation per patient in (A) and (B) respectively.

Table 1 Group A, data per patient: Days for: (1) taking

pain killers; (2) returning to normal activities; (3) complete
extension; and (4) flexion recovery
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Group A: Q-DASH pro and after the U/S-guided treatment

[l Q-DASH Pro
B Q-DASH Post 2 wk

I Q-DASH Post 4 wk

Pat.14
Pat.15
Pat.16

Mean

B Q-DASH Pro
B Q-DASH Post 2 wk

[ Q-DASH Post 4 wk

Pat.13
Pat.14
Pat.15
Pat.16

Mean

Table 2 Group B, data per patient: days for: (1) taking

pain killers; (2) returning to normal activities; (3) complete
extension; and (4) flexion recovery

Group A Post Return to  Full extension Full flexion Group B Post Return to  Full extension Full flexion
painkillers (d) normal (d) (d) (d) painkillers (d) normal (d) (d) (d)
Patient 1 4 3 8 4 Patients 1 5 23 7 3
Patient 2 7 8 9 5 Patients 2 0 15 5 4
Patient 3 1 2 3 1 Patients 3 2 14 1 1
Patient 4 B 6 5] 3 Patients 4 1 15 3 1
Patient 5 1 3 6 2 Patients 5 3 17 11 4
Patient 6 2 2 5 0 Patients 6 3 15 4 3
Patient 7 3 2 7 6 Patients 7 4 21 8 4
Patient 8 5 4 10 7 Patients 8 6 22 9 5
Patient 9 0 2 4 1 Patients 9 0 14 1 1
Patient 10 1 2 8 4 Patients 10 2 18 6 3
Patient 11 6 10 12 7 Patients 11 5 18 6 5
Patient 12 1 0 5 2 Patients 12 1 16 2 2
Patient 13 3 3 6 5 Patients 13 6 23 16 &
Patient 14 4 4 11 5 Patients 14 4 22 4 3
Patient 15 10 8 7 5 Patients 15 3 17 2 4
Patient 16 3 6 9 6 Patients 16 1 15 5 2
Total 56 65 115 63 Total 46 285 90 48
Mean 3.5 4.1 7.2 3.9 Mean 2.9 17.8 5.6 3

tool in guiding therapeutic procedures. However, it
can demand extra time and effort and the potential
clinical benefits compared to the blind technique can be
questionable®®?,
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According to Rojo-Manaute et af**', good knowledge

of the anatomy, and excellent handling of the ultrasound

machine, can result to safe and successfull treatment

of the trigger finger. Thus, offering an alternative to
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Cosmetic results per group

100

90 Il Poor to failure

I Excellent or good
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Figure 6 Regarding the cosmetic results, there is a clear difference
between the two groups, in favor of the ultrasound-treated patients.

traditional open surgery. This specific procedure can
be performed in the medical office with the use of a
portable ultrasound device for the purpose of improving
the cost-effectiveness of the treatment and reducing the
surgery-related anxiety of patients. Furthermore, this
technique promises to minimize postoperative short-term
morbidity™*.

Rajeswaran et al”® described an ultrasound-guided
procedure using a modified hypodermic needle to resolve
trigger finger. He documented no complications and a
complete resolution of triggering in 91% of his patients™.
Besides, using a knife result in a complete pulley release
significantly better compared to the needle technique™.
On the other hand, in an experimental cadaveric study,
ultrasound-guided percutaneous Al pulley release resulted
in repeated injuries of the tendon sheath and of the
proximal neural or vascular structures™.

Finally, in the most recent study, Lapegue et a
conclude that US-guided treatment of the trigger finger
is feasible in current practice, with minimal complications,
even if their trial showed a 17% postoperative per-
sistance of triggering.

In our study we aimed to prove that an ultrasound
assisted release of the Al pulley is - at least - not
inferior than the open technique in a matched controlled
population, regarding the clinical outcome scores. Strong
points of our trial are that as far as we know, this is the
first prospective randomized trial publishedin the English
speaking literature. We have used different qualitative
and quantitative scales to document our results.
Apropos of indexes like Q-DASH, resolution of triggering,
painkillers and return to normal activities, the follow-up
of our patients was blinded.

Limitations of this study also merrit to be mentioned.
Statistical power is reduced due to the small sample
size in the present study (n = 32). This could have
played a role in reducing the significance of some of the
statistical tests. A post hoc power analysis, using the
GPower software (Faul and Erdfelder, 1992) showed
that on the basis of the means, among groups, an n of

/[27]
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approximately 60 (30 in each group) would be needed
to give better statistical power at the recommended 0.80
level. Additionally, We had only short- to mid-term results
in the follow-up of our patients but at the other end of
the spectrum this seems to be the usual postoperative
protocol according to the literature®®. Another weakness
of our study is that it was not as cost-effective as it
could be. That was because we avoided treating our
ultrasound-guided patients at the medical office but
exclusively in the operative theater in order to eradicate
extrinsic factors between the two groups.

Our study revealed that ultrasound assisted release of
the Al pulley resulted in less days of work absence and
better cosmetic results, in comparison with the traditional
open technique. Notwithstanding, it is hecessary more
clinical trials to be followed through on this area of
interest in order to obtain more secure conclusions.
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Background

Stenosing tenosynovitis with mechanical impingement of the flexor tendons at
the A1 pulley is a common condition affecting the digits in the following order
of decreasing prevalence: Thumb, ring, middle, small and index. A nodule or
thickening in the flexor tendon becomes trapped proximal to the pulley, making
finger extension difficult. There have been described several management
approaches in the treatment of trigger finger disease. Surgery is recommended
in those cases that conservative treatment has failed. Conventional open
surgical technique remains the gold standard of treatment. However, com-
plications do exist, such as painful scarring, infections and nerve damage, in
addition to recurrence of the disease.

Research frontiers

In a recent systematic review of current evidence, it is revealed that percutaneous
release with sonography guidance had a significantly higher success rate
than non-sonography guidance. Despite that, no randomized controlled trials
exists comparing open surgery to ultrasound-guided percutaneous release. In
the present randomized controlled trial, they compared the efficacy of a single
ultrasound-guided percutaneous A1 pulley release with conventional open surgery
in terms of ability to correct the trigger finger. To the best of our knowledge this is
the first randomized trial in this field.

Applications

Ultrasound-guided release of the A1 pulley yielded better results compared
to the traditional open technique, in respect to fewer working days lost and
improved cosmetic results. It is a promising method that produces excellent
results without major complications, so that it could be possibly be established
as a first-line treatment in the trigger finger's disease. However, in order to
be established as a first-line treatment in the trigger finger's disease, it is
necessary more clinical trials to be followed through on this area of interest.

Terminology
Trigger finger: Stenosing tenosynovitis with mechanical impingement of the
flexor tendons at the A1 pulley. Condition affects the digits in the following order

February 18,2017 | Volume 8 | Issue 2 |



of decreasing prevalence: Thumb, ring, middle, small and index. A nodule or
thickening in the flexor tendon becomes trapped proximal to the pulley, making
finger extension difficult.

Peer-review
This manuscript investigated the usefulness of ultrasonography for the surgical
treatment of finger.
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