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ABSTRACT

Background: Trigger finger results from thickening of the A1 pulley, restricting tendon movement,
causing pain and finger locking. Percutaneous release is a minimally invasive alternative to open surgery,
offering quicker recovery and fewer complications.

Objective: To evaluate the outcomes of percutaneous release for trigger finger regarding pain relief, finger
range of motion, and complications for the period between September 2021 and September 2023.
Methods: This prospective study included 49 patients (57 fingers) treated with percutaneous release at
Amran General Hospital. Patients with Grade >2 according to Quinnell’s classification were included. The
procedure used local anesthesia and a 19-gauge needle for A1 pulley release. Follow-up assessments at 1, 6,
and 12 weeks for pain relief, range of motion, and complications were evaluated.

Results: The procedure was successful in 54 of 57 digits (94.7%). Most cases (68.4%) showed complete
resolution (Grade 0), while 26.3% had occasional pain (Grade 1). Three patients required open surgery due
to incomplete release. No infections, nerve damage, or other complications were reported. The average
recovery time was 1.5 + 0.5 days.

Conclusion: Percutaneous A1 pulley release is a safe, effective treatment for trigger finger, with a 94.7%
success rate, minimal complications, and rapid recovery, making it a reliable alternative to open surgery.
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INTRODUCTION

Trigger finger or stenosing tenosynovitis is a common
condition caused by thickening and stenosis of Al
pulley and result in incompatibility between the
digital flexor tendon and its sheath, which no longer
allows smooth movement of the tendon. This leads to
increased friction and the formation of nodules in the
tendon. The result is pain and tenderness of the Al
pulley, and inability to bring a finger or fingers
smoothly through range of motion, eventually
progressing to the finger catching or even locking (1,
2). Over time patient tends to avoid a painful trigger
finger, resulting in the development of secondary
proximal interphalangeal flexion contracture (3). The
most common cause is an overuse injury to the hands

from gripping, which puts more strain on the flexor
tendons (4). The incidence is approximately 2.2% in
the nondiabetic population and can be as high as 10%
in those with diabetes (5, 6). The condition most
commonly affects the dominant hand, with the middle
and index fingers being the most frequently involved.
[tis also more commonly observed in females (7). The
ratio of right hand to left hand cases is 3:2, while
women are affected six times more often than men
(8). The severity of trigger finger is commonly
assessed using Quinnell's classification (Table: 1) (9).
Tenosynovitis can be a symptom of an inflammatory
disorder such as rheumatoid arthritis, psoriatic
arthritis, or apatite crystal deposition disease (9).

Table 1: Quinnell grading of trigger finger

Grade Clinical Findings during flexion and extension
0 Normal Movement
1 Uneven Movement
2 Actively correctable
3 Passively correctable
4 Fixed deformity

Various approaches have been established for
managing trigger finger. In the HANDGUIDE study,
expert consensus recommended different treatment
modalities based on the severity of the condition.
These include orthotic devices, physical therapy,
nonsteroidal anti-inflammatory drugs, corticosteroid
injections, and surgical release (10). The success rate
of conservative and surgical methods of treatment are
50%-92% and 100%, respectively (11, 12).
Percutaneous release of the A1 digital pulley offers an
alternative to the conventional open surgical method
(13). Percutaneous techniques may offer advantages
such as reduced complications, faster recovery, and
the ability to treat several trigger fingers at the same
time, without the need for multiple scars or increased
post-operative  stiffness  (14). Percutaneous
techniques were first developed by Lorthioir et al. in
1958, who recommended a blind release of the Al
pulley (15). Because trigger finger is a common
condition that impacts daily activities and work, and
there is a growing demand for minimally invasive,
cost-effective treatments with rapid recovery. This

study aimed to evaluate the functional outcomes and
complications of percutaneous release of the A1l for
the treatment of trigger finger.

METHODS

This prospective study analyzed 49 patients (57 fingers)
who underwent percutaneous release of trigger finger
from September 2021 to September 2023 in orthopedic
department in Amran General Hospital. The research
was approved by the Research Ethics Committee at
Amran General Hospital in adherence to the Declaration
of Helsinki, Informed consent has been obtained from all
patients for the surgical procedure, the use of clinical
data, and the publication of the study. The inclusion
criteria consisted of patients showing symptoms above
Grade 2 based on the Quinnell's grading system (Table:
1) who had not responded to conservative treatment as
well as those who have not received any local injections
or surgical procedures. The exclusion criteria included
patients with post-traumatic finger injuries or those with
inflammatory arthritis in their fingers. A total of 57 digits
in 49 patients were studied, consisting of 33 females and
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16 males, with a mean age of 44 years (ranging from 26
to 62 years). All patients in this study were right-handed.
6 patients had trigger finger in both hands, so a total of
43 right hands and 12 left hands were affected. The
affected digits included 24 thumbs, 19 ring fingers, 11
middle fingers, 2 index finger, and 1 little finger. The
average duration of triggering was 6 months, with a
range from 2 months to 3 years. Associated medical
conditions included diabetes mellitus in 19 patients and
Carpal tunnel syndrome in 3 patients.

Surgical Procedure

All surgery performed at the clinic. Before surgery
povidone-iodine solution applied to the area to sterilize
it, patients received local anesthesia, with 2 mL of 2%
lidocaine. Under strict antiseptic conditions. The finger
was securely held and hyperextended at the
metacarpophalangeal joint. Hyperextension is crucial as
it positions the flexor tendon sheath directly beneath the
skin and allows the digital neurovascular bundles to shift
to either side (16) the senior surgeon used a 19-gauge
hypodermic needle to insert it at the Al pulley (the
metacarpophalangeal crease of the thumb, the proximal
palmar crease of the index finger, the midpoint between
the proximal and distal palmar creases of the middle
finger, and the distal palmar creases of the ring and little
fingers (17). at an angle of around 50 degrees, ensuring
the needle reached the correct depth, The position of the
needle within the tendon sheath was verified by actively
flexing the finger and observing the needle's movement.
The needle was then withdrawn slightly until it no longer
moved with the flexion of the fingertip. The needle was
then moved along the tendon sheath, making a
longitudinal cut parallel to the tendon. After cutting the
A1l pulley, a compression-confirming test (CCT) was
conducted. This involved pressing on the Al pulley and
having the patient flex and extend the affected finger to
check for any incomplete release. If the tendon moved
smoothly, the A1l pulley was considered fully divided. If
clicking or snapping was detected, the procedure was
repeated until full release was achieved. Patients
returned for follow-up visits at 1, 6, and 12 weeks after
the procedure. Each visit included objective evaluations

of pain relief, finger range of motion (ROM), and
complications, along with subjective assessments, such
as the patient's return-to-work date and change the
Quinnell grade. If there is limited ROM, additional finger
rehabilitation was recommended. The rehabilitation
involved passive hyperextension stretching of the
metacarpophalangeal (MP) and proximal
interphalangeal (PIP) joints. Each stretch was held for 30
seconds, repeated 30 times per session, with three
sessions a day, to promote full finger extension.

Statistical Analysis

Data from the study were analyzed using SPSS version
17. Descriptive statistics (frequencies, percentages,
means, and ranges) were used to summarize patient
demographics and clinical characteristics. To compare
pre- and post-operative outcomes such as pain relief
and range of motion, paired t-tests and the Wilcoxon
Signed-Rank Test were used.

RESULTS

Percutaneous release was successful in 54 out of 57
trigger digits (94.7%). According to the Quinnell
grading system (Table 1), 39 digits (68.4%) show
grade 0, and 15 digits (26.3%) had grade 1. In three
digits (5.2%), the procedure did not fully resolve the
triggering, two ring and one middle fingers. The 15
digits with grade 1 showed normal movement but
experienced occasional pain, which improved within
3 months with the use of pain relievers. None of the
patients with grade 0 or 1 experienced long-term pain
or discomfort. On average, patients took 1.5 + 0.5 days
to return to their normal work activities. The three
digits with persistent triggering underwent open
surgery, which completely resolved their symptoms.
Incomplete release of the distal portion of the Al
pulley was found in all three cases. No complications,
such as infections, nerve injury, blood vessel damage,
or tendon bowstringing, occurred in any patients
(Table 2). Table 3 is showing paired samples T test
analysis of results, and it is significantly different (P<
0.000) for Quinnell Grade preoperative compared to
postoperative.
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Table 2: General Characteristics of Patients

Sex No. Percentage
Male 16 32.7%
Female 33 67.3%
Age
Less than 30 years 8 16.3%
40 to 60 years 28 57.2%
More than 60 13 26.5%
Duration of symptoms
Less than 6 months 10 20.4%
More than 6 months 39 79.6%
Affected digit
Thumb 24 42.1%
Index fingers 2 3.5%
Middle fingers 11 19.3%
Ring fingers 19 33.3%
Small fingers 1 1.8%
Disease severity (Quinnell grading)
Grade 2 18 31.6%
Grade 3 31 54.4%
Grade 4 8 14%
Associated conditions
Carpal tunnel syndrome 3 6.1%
Diabetes Mellitus 19 38.8%
Success rate (Week 12) 54 94.7%
Persistent triggering
Ring finger 2 ---
Middle finger 1 ---
Complications
Infection 0 -=-
Neurapraxia 0
Vascular injury 0
Tendon bowstring 0 ---
Return to normal work (days) 1.5+ 0.5

Table 3: Paired Samples T Test analysis of results

Std. Std. Error Sig.
Mean Deviation Mean Lower Upper t df (2-tailed)
Quinnell
Pair Grade
1 preoperative  2.49 0.63 0.08 2.32 2.66 29.84 56.00 0.000
postoperative
The following pictures for the location for while (Figure 2) showing the A1l pulley is cut by
introduction of the 19-gauge needle in the moving bevel of the needle longitudinally from
metacarpophalangeal crease of the thumb (Figure 1), proximal to distal.
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Figure 1: The initial location for introduction of the 19-
gauge needle in the metacarpophalangeal crease of the

thumb.

N

Figure 2: The A1 pulley is cut by moving bevel of the
needle longitudinally from proximal to distal.

DISCUSSION

Trigger finger, or stenosing tenosynovitis, is a
condition that can be treated with several different
methods. Treatments like nonsteroidal anti-
inflammatory drugs (NSAIDs), splints, and steroid
injections have been recommended by several
researchers. These conservative treatments have
been found to be effective in 50% to 92% of patients
(11, 12). Open release surgery for trigger fingers has

a

a high success rate, ranging from 94% to 100% (18,
19). Due to the complete removal of the A1l pulley
with direct visualization. However, it is associated
with incision pain, potential complications such as
digital artery or nerve injury, and a longer recovery
period. Although percutaneous release (PR) is a less
invasive procedure, both percutaneous and open
release have shown similar success rates and low
complication rates (20, 21, 22). In comparing the
results of current study with those of Pandey et al
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(23), Cebesoy et al,, (24) and Colberg et al. (25), they
reported high success rates for percutaneous Al
pulley release. The current study achieved 94.7%
success rate, while Pandey et al (23), reported 97%
and Colberg et al. (25) 100% success rate. However,
Cebesoy et al. (24) had a lower success rate (84%)
and a higher need for open surgery (16%). Regarding
complications, all studies found no significant issues
such as infections or nerve injury, highlighting the
safety of the procedure. In terms of post-operative
recovery, patients in all studies experienced rapid
improvement, with most returning to normal
activities within a few days. Long-term results
showed significant pain relief and functional
improvement.

CONCLUSION

This study demonstrates that percutaneous release is
an effective and safe treatment for trigger finger, with
a high success rate of 94.7%. The majority of patients
achieved significant improvement, with 68.4% of
digits showing complete resolution of symptoms
(Grade 0) and 26.3% showing good results (Grade 1)
with minimal discomfort. The procedure was well
tolerated, with patients returning to work within an
average of 1.5 days. Although three cases had
incomplete release and required open surgery, this
complication was associated with an incomplete
release of the distal A1l pulley. No major
complications, such as infections or nerve damage,
were observed in any patients. These results suggest
that percutaneous release is a reliable option for
treating trigger finger, with minimal recovery time
and low complication rates.

Study Limitations

The Study Conducted at a single hospital, the findings
may not reflect outcomes at other institutions with
different patient populations or healthcare resources.
The absence of a control group (e.g., comparing
percutaneous release with other treatments like open
surgery or corticosteroid injections) limits the ability
to directly compare the effectiveness of different
interventions. Small sample size and short follow-up
period of up to 12 weeks may not provide sufficient
data on long-term outcomes and potential late
complications.

Recommendations

Percutaneous release is an effective and safe
treatment for trigger finger, particularly for patients
who have not responded to conservative treatments.
Given its high success rate, minimal complications,
and quick recovery time. Further studies with larger
sample sizes and longer follow-up periods are
recommended to confirm long-term outcomes and
refine patient selection criteria.
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