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An innovation percutaneous needle knife use for trigger finger:
A retrospective cohort study
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INTRODUCTION

ABSTRACT

Objectives: This study retrospectively evaluated the effectiveness of percutaneous pulley
release by our newly designed needle knife in terms of cure, relapse, and complication
rates. Materials and Methods: Two hundred and fifty-seven patients were allocated
into male and female groups between October 2014 and September 2021. We included
patients >15 years of age with a trigger finger (TF) (types II-VI). The primary outcome was
the absence of a TF and pain-free movement. In contrast, the secondary outcome included
second-time surgery and the number of complications such as infection and admission
for antibiotics. Results: One hundred patients were male, and 157 patients were female.
Males and females had mean ages of 62.45 + 11.76 and 61.50 + 8.57 years, respectively.
The operative time was significantly longer in males than in females (7.88 + 6.02 vs.
6.52 + 3.74 min in males and females, respectively, P = 0.027). However, the percentages
of diabetes mellitus and gout were the same in both groups. For the percutaneous methods
with our needle knife, remission of the trigger was achieved in all cases. In addition,
seven patients received revision and three patients with complications. After needle
surgery, topical and joint pain scores were improved in both groups (from 5.09 + 1.31
to 0.80 £ 1.56). Conclusion: The percutanecous methods with our needle knife displayed
effectiveness. The cure rate was high, and the relapse rate was low. Further large-scale
clinical trials comparing percutaneous needle to open surgery for releasing the TF will be
needed to confirm our results.
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the flexor tendon to glide in the fibrous sheath involving
the thumb [3]. There have been various proven effective
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iscomforts are experienced by individuals suffering

from trigger finger (TF) during finger movements, with
some having joint excursion. Triggering is a way of triggering
the finger, which describes the sudden catching and release
occurring during the movement of the fingers. It is a disorder
that can occur in adults (prevalence 2.5% in nondiabetic
adults) and children (prevalence <0.05%) [1,2]. The first
annular (A1) pulley is where the main triggering occurs,
followed by compression and long-term friction obstructing
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treatments (percutaneous needle [PN] release under local
anesthesia with a 93% success rate, corticosteroid injections,
and nonsteroidal anti-inflammatory drugs with an 85% success
rate) to overcome this painful condition [4,5]. However,
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all cases could only be resolved partially [4,5]. The overall
success rate ranges from 35% to 85% in the decrease in
pain and triggering after corticosteroid injection [6]. Surgery
remains the only option to relieve the Al pulley when other
essential treatments fail with high success and satisfaction
rates but are often associated with complications such as
digital nerve, artery injury, contracture, and infection [7].

Physical and subjective observations are the main clinical
diagnosis examinations. It is also possible to diagnose the TF
with ultrasound [8]. The typical ultrasonic feature of the TF is
nodular or global hypoechoic thickening of the Al pulley [8].
The severity of TF is divided into four grades as proposed
by Froimson [9], where Grade I gives tenderness to the
metacarpophalangeal joint of the palm in hand; Grade II can
extend the triggering and flex actively; Grade III triggers but is
unable to extend or flex; and Grade IV shows joint contracture
issues [10]. High success rates are associated with open trigger
release. It has a low morbidity and should be considered the
standard operative procedure [11]. First described by Lorthioir
in 1958, percutaneous trigger release has become increasingly
popular recently as an alternative to open release [12]. Merits of
this procedure include decreased pain, quick recovery, lack of
palmar scar, and cost reduction [13,14]. Designer hypodermic
needles for the procedure are used, but some reports use
blades or scalpels [15-17]. Using a fine tenotome to treat TF
has become popular among patients [18]. Still, more advanced
and suitable tools are required when triggering is high, and
nodules are present, for which high-resolution instruments are
required. Previous studies revealed several shortages of needles
to release TFs [19]. Usually, the needle size is 19 gauge and
is connected to the syringe. The disadvantages of such needle
include poor handling, the needle breaking at the surgical site,
and insufficient strength to cut the pulley.

Therefore, we designed a novel needle knife to conquer
the shortage of needles. In this study, we used our newly
developed needle knife to perform the minimally invasive
procedure for the release TF.

MATERIALS AND METHODS
Ethics

Ethical approval for this study was provided by the
Research Ethical Committee of Hualien Tzu Chi Hospital.
The approval no. was IRB111-077-B. The Research Ethical
Committee of Hualien Tzu Chi Hospital waived the written
informed consent because of the low risk to patient safety.

Study period

A retrospective cohort study was conducted from October
2014 to September 2021. Two hundred and sixty-two patients
with TFs, finger pain, and clumped fingers were recruited for
the study population. In addition, those with recurrent TFs
or infections (n = 5) were excluded from the study. Finally,
257 patients were included in the study. The demographic
division includes gender, age, lesion site, grade of severity, and
past medical history (gout and diabetes mellitus [DM]) [Figure 1].

The primary outcome was the absence of a TF and
pain-free movement. However, the secondary outcome

included second-time surgery and several complications such
as infection and admission for antibiotics. The study design
included the Quinnell grading system used to evaluate the
preoperative status. In addition, the pain in the wound, digital
nerve injured, flexor tendon injured bowstringing, recurrent
TF, stiffness, scar formation, and patient satisfaction was
compared.

The design of the needle knife

Figure 2a is a perspective exploded view illustrating
the preferred embodiment of the TF scalpel; Figure 2b is a
partial cross-sectional side view illustrating the preferred
embodiment, and Figure 2c¢ is the preferred embodiment in
operation.

The surgical procedure of percutaneous release for

trigger finger
This procedure uses a needle through the skin to treat

the affected tendon sheath, and research suggests that this
procedure has results similar to open surgery [20,21]. The
procedure is as follows:

» Disinfection of the patient and surgeon’s hands is required,
and the touching area needs a local anesthetic, typically
lidocaine [Figure 3a]

» The surgeon’s finger palpation guides the needle toward
the affected tendon sheath to avoid tendon or nearby nerve
damage. A patent needle knife was used for this procedure

* The knife broke the constricting tissue around the tendon
sheath [Figure 3b]. After locating the Al pulley, a needle
knife was inserted through the A1 pulley and into the flexor
tendon. A sweeping motion of the needle knife on the Al
pulley was used to divide the Al pulley longitudinally.
The disappearance of a gating sound and active range of
motion could be confirmed as fully releasing TF

* As no incisions are made, stitches are not required after
the procedure [Figure 3c].

Statistical analysis

The Chi-square test was used to test the difference in
the distribution of the categorical variables between the two

Patients with trigger finger
between October 2014 and

September 2021

(n=262)

Exclusoion:
| *Recurrent trigger
finger (n = 3)
*Infection (n = 2)
Study group
(n=257)

Male
(n = 100)

Female
(n=157)

Figure 1: Study design

243



Velmurugan, et al. / Tzu Chi Medical

Journal 2023; 35(3): 242-246

O

316 313

1 [

)
[
/J
n, - {
)/ m/
> ' 2
o s
9 &
N

Figure 2: The design of the needle knife for the trigger finger. (a) Respective modules of the knife: 2, holder; 3, blade; 4, connecting device; 5, finger. (b) The complete

device. (¢) The use of the knife to release the trigger finger

Figure 3: Percutaneous release for trigger finger by our uniquely designed and patented needle knife. (a) A1 pulley localization, (b) percutaneous release, (c) cutting

completion

groups, and the Student’s #-test assessed the difference in

Table 1: Demographic (n=257)

numerical variables. All statistical analyses were performed

Gender Total, P
by SPSS (version 24.0, IBM, NY, USA). All statistical Male, # (%) Female,n (%) (%)
significances were set at a P < 0.05. n 100 157 257

Age 62.45+11.76  61.50+8.57  61.87+9.93  0.455
RESuULTS Operative time (min)  7.88+6.01 6.52+3.74 7.05+4.78  0.027*
Patient characteristics DM 5(5.0) 8(5.1) 13(5.1) 0973
The demographic data of patients who received needle Gout 1(1.0) 0 104 0.389
knife surgery are listed in Table 1. The previous study  P° - X ) 1.000
showed the incidence of TFs in women more in men [22]. 1 40 6(3.8) 1013.9)
Our study also found more women than men in our IH 43(43.0) 67(42.7) 110(42.8)
4 v 47 (47.0) 75 (47.8)  122(47.5)
cohort (157 vs. 100) [Table 1]. The mean ages of males v 1(1.0) 2(13) 3(12)
and females were 62.45 + 11.76 and 61.50 + 8.57 years, Vi 5(5:0) 7(4:5) 12(4‘7)
respectively [Table 1]. The two groups were homogenous Revision 22.0) 5(32) 727 0.709
regarding age and operative time [Table 1]. The data Complication 33.0) 0 312) 0058

containing the age, percentage of DM and gout, different
types of TF, revision, and complications are shown in
Table 1.
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*P<0.05 was considered statistically significant after test. Data are
presented as n (%) or mean+SD. DM: Diabetes mellitus, SD: Standard
deviation
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Treatment for trigger finger

The operative time of female patients was significantly
shorter than that of male patients [6.52 + 3.74 wvs.
7.88 £ 6.01 min, P < 0.027, Table 1]. No difference was noted
in the comorbidities such as DM and gout and different types
of TF [Table 1].

Revision
Revisions were found in 2.7% of the total cases [Table 1].

Complications

There was a complication in 3% of the male cases of
TF [Table 1].

Topical and joint pain
The number of patients experiencing topical and joint pain
was statistically lower in both the sexes [Table 2].

DISCUSSION

In our study, we found no difference in the comorbidities
such as DM and gout and different types of TF between the
two groups. The operative time was significantly shorter
in female patients than in male patients. The topical and
joint pain showed no difference between the two groups.
However, the pain score improved a lot after surgery. Our
knife design, surgery for mini-percutaneous release of the TF,
is more feasible for outpatient surgery. The procedure during
outpatient department (OPD) is practical, straightforward, and
time-saving.

However, all physicians must be trained or choose to
use this device during this procedure [23]. Compared to
open surgery, percutaneous release is less popular due to the
obvious ones, as the former offers the surgeon a clear picture
of the affected tissues [23]. In addition, most physicians
opined that percutaneous release might have increased damage
to the unseen tissue along with the nearby nerves, which are
present may be a 2-mm or 3-mm distance from the affected
tendon [24]. The likelihood of nerve and tendon damage is less
when a trained physician conducts this needle procedure [23].
Recovery time for percutaneous release is shorter than open
surgery giving the patients to resume work sooner [21].

Percutaneous sonographically guided release of the TF is
a good option to prevent injury to the digital artery, nerve,
and tendon [23,25,26]. A shorter recovery time allows patients
to move and rehabilitate earlier and avoid postoperative
contractures [26]. In our practice, patients must avoid touching
water for 1 day after needle knife surgery. After needle knife
surgeries, the finger movements become flexible. After needle

Table 2: Distribution of topical and joint pain at
1 week (n=257)

Gender Total P
Male Female
n 100 157 257
1 week
Topical pain (VAS) S5.11£1.36  5.08+1.29 5.09+1.31 0.870
Joint pain (VAS) 0.85+1.77  0.77+1.41 0.80+1.56 0.691

Data are presented as n (%) or mean+SD. VAS: Visual Analog Scale, SD:
Standard deviation

and knife surgeries, no particular rehabilitation program was
required.

The operative time of female patients was significantly
shorter than that of male patients (6.52 + 3.74 vs.
7.88 £ 6.01 min, P < 0.027), which is time-saving compared to
the open method provided with local anesthesia alone, which
in the open method requires general anesthesia [Table 1].
Furthermore, the previous study showed a shorter operative
time in blind needle surgery than in ultrasound-guided
needle surgery (5.23 £ 0.55 min vs. 15.21 + 0.87 min,
P < 0.05) [23]. Therefore, the operative time of blind needle
surgery was comparable to that in our study. Regarding
shorter operative time in females than males, stronger tissue
strength and bigger palm size in males might cause a longer
operative time.

However, differences were not found for DM and gout
comorbidities with different types of TF [Table 1]. A 2.7%
revision rate was found for all cases, and the complication rate
was 3% in males, as shown in Table 1. A statistically lower
number of patients experienced topical and joint pain for both
sexes [Table 2].

Percutaneous micro-release is comparatively more useful
for the surgery outpatients. TF can be treated in clinics or
OPD with local treatment. However, due to lack of equipment
most clinics refer these patients to to big hospitals or medical
centers, where general anesthesia will be given. Therefore,
the current instrument might be useful to promote such
micro-release surgery performed in clinics or OPD and reduce
patient crowding in big hospitals.

Before the PN method, 100% of the patients required
hospitalization for at least 1 day in our hospital. However,
a previous study showed that open surgery could be an
outpatient basis surgery [27]. Furthermore, the open surgery
method also required antibiotics, and stitches were removed
1 week later. In contrast, using the PN method, 90% of the
patients do not require hospitalization and are far away from
stitches removal or other OPD surgery risks such as infection,
surgical experience, and needle fracture [25]. Thus, the PN
method, as reported in this study, may be 100% comparable to
OPD surgery, which is simple, effective, and helps the patients
resume work rather quickly.

CONCLUSIONS

Percutaneous release for the TF is an easy and effective
safe method compared to open surgery. This novel needle
knife surgery resolved the problems encountered by old needle
surgery, such as being easily broken, having less strength to
cut the pulley, and not easily handling the needle. Further
large-scale clinical trials comparing needle knife surgery to
open surgery for releasing the TF will be needed to confirm
our results.

Data availability statement

The datasets generated during and/or analyzed during
the current study are not publicly available due to the data
generated using the hospital electric chart but are available
from the corresponding author on reasonable request.
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