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Aim: Trigger finger is a type of tenosynovitis that causes pain and dysfunction in the
hand and fingers, especially in middle-aged people.We aimed to evaluate the effectiveness
of ultrasound-guided (USG) percutaneous release for trigger finger according to the disease
stage.
Materials and Methods: USG percutaneous release was performed on 52 fingers of
52 patients who met the inclusion criteria. The patients with Quinnell stages 1 and 2
were grouped as group 1, and those with stages 3 and 4 were grouped as group 2. After
treatment, our patients were followed up by measuring their pain with the visual analog
scale (VAS) on the 7th day, during the 1st month, at the 6th month control visit and
recording the time of the patient’s return to work.
Results: In the analysis of the results from group 1 and group 2 together, there was a
meaningful relationship between grade and VAS score. The mean of all four VAS scores in
the second group was statistically significantly higher than in the first group (p < 0.001).
In the comparison of the time to return to work according to grade, group 1 returned to
work earlier than group 2 (1.67 ± 0.77 and 2.09 ± 0.83, respectively), but this difference
was not statistically significant.
Conclusion: The percutaneous release procedure, which is performed carefully after the
location of the lesion has been precisely determined and marked by USG, is the preferred
method, especially in the Quinnell stages 1and 2 of the disease.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

and unsuccessful, or when cases recur, classical surgery is
an option. Although the results of open surgical intervention are generally good, it is disadvantageous compared to
percutaneous release due to reasons such as infection, scar
tissue, and patients’ fear of surgery [1,7,8]. While there
are many studies in the literature on USG percutaneous
release, there are no data about its effectiveness at different stages of the disease. In this study, we aimed to
evaluate the efficacy of USG percutaneous surgery for TF
according to the stages of the disease.

Introduction
Trigger finger (TF) is a type of tenosynovitis that causes
pain and dysfunction in the hand and fingers, especially in
middle aged people [1–3]. It does not seem common disorder, with a lifetime prevalence of 2% [4]. It is characterized
by disruption of the flexor tendon and tendon sheath relationship at the distal level of the metacarpal bone, that is,
thickening of the tendon sheath and the A1 pulley in that
area (fibrocartilaginous metaplasia, etc.), and sometimes
nodulization of the tendon with narrowing of the lumen
[5]. Flexion or sometimes extension contracture may develop in the joint as a result of repetitive forceful finger
movements, together with the sensation of snagging and
pain. Local and systemic anti-inflammatory agents, local
anesthetic, and steroid injections are the main initial treatments [6,7]. When these initial procedures are insufficient
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Materials and Methods
Fifty-two patients aged 18 years and older who were diagnosed with TF in our hospital between 2015 and 2017 were
included in the study, and the study data were reviewed
retrospectively from the patients’ medical records. All the
patients were informed about the procedure, and informed
consent was obtained from the patients to be included in
the study. All procedures in the study complied with the
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ethical standards of the Declaration of Helsinki. Approval
was obtained from clinical research ethics committee (ref.
2021/13 decision number). The inclusion criteria were patients who had previously been treated conservatively but
not cured, who had not been treated with percutaneous
release, without a history of chronic disease (diabetes,
rheumatoid arthritis, etc.), and no anticoagulant use. The
exclusion criteria were patients under 18 years of age, patients with previous percutaneous release, patients with a
history of chronic disease, and patients with anticoagulant
use. The patients’ age, gender, affected side, preoperative
Quinnell grade (9) (Table 1), trigger, previous steroid injection history, and medical illness history (e.g., diabetes
mellitus and rheumatoid arthritis) were recorded. Because
of the limitation of movement in Quinnell stage 3-4, patients with Quinnell stages 1 and 2 were grouped as group
1, and those with stage 3 and 4 were grouped as group 2.
After the intervention, the patients were asked to measure
their pain on a visual analog scale (VAS) on the 7th day,
the 1st month, and the 6th month control. The time of
their return to full activity was also recorded.

Table 1. Quinnell classification.
Grade

Clinical Findings

0
I
II
III
IV

No triggering, but mild crepitus
No triggering, but uneven movement of finger
Actively correctable triggering
Passively correctable triggering
The finger is locked

Figure 1. Position of the needle in percutaneous release.

Surgical procedure
A radiologist with more than five years of experience performed the percutaneous release under local anesthesia using a 21G injector tip, under the conditions of the interventional radiology suite, with maximum attention to sterility. After the lesion site was determined with USG with
a 13 Mhz probe (The MyLab™9 eXP Ultrasound, Genova, Italy), the needle was inserted through the metacarpophalangeal joint at a 60 degree angle with the opening
of the finger plane facing distal. A local anesthetic of 1
cc 1% lidocaine (Cetanes vial/Turkey) was administered
after the oval opening of the injector tip was inserted subcutaneously parallel to the tendon. After waiting for one
minute for anesthesia, the needle was turned 90 degrees to
the cutting position, the needle was moved several times
in the direction of the arrows, and the A1 pulley was cut
longitudinally (Figures 1 and 2). After cutting, the finger movements were checked actively and passively, and
it was confirmed that the movements could be performed
easily. Following the intervention, no splint was applied,
the need for elevation was described to the patients, and
an oral analgesic (Non-steroidal anti-inflammatory drug)
was prescribed for use when necessary. The patients were
sent home on the same day. Intermittent cold application for six hours was explained to the patients to reduce
inflammation in the operation area.
Statistical analysis
Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS) 22.0 software
(SPSS Inc., Chicago, IL, United States). The categorical variables were described in frequencies and percentages, and the continuous variables were expressed in medians. The normality of distributions was assessed with
the Kolmogorov-Smirnov test. The t-test was used when
comparing two means, and the analysis of variance in repeated measurements was used when comparing averages
of more than two measurements. Two-way analysis of variance was used in repeated measurements to determine the
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factors affecting these measurements. Pearson correlation
analysis was used to evaluate the relationship between the
continuous variables. As a result of the analysis, p < 0.05
was considered significant. In our study, the minimum
sample size was calculated as 46 for a medium (0.5) effect
size, 95% confidence interval, and 80% power.
Results
Thirty-two (61.5%) patients were female. The patients
were followed for an average of 10.58 months (6–24
months). The patients’ data are shown in Table 2. The
mean age of the study group was 45.62 ± 10.64, the mean
duration of complaints was 2.10 ± 1.00 day/week/month,
and the most frequent Quinnell stage was grade 3 (n:22,
%42.31).
When the correlation of continuous variables with each
other was evaluated, each VAS score had a strong and
positive correlation with the other VAS scores (p < 0.01)
(Table 3, Figure 3).
However, there was no correlation between age, duration
of complaints, time to return to work, and the VAS scores
(p > 0.05). There was a weak and positive correlation (r

Figure 2. USG transverse view of the cut A1 pulp before
and after treatment.
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Table 2. Distribution of categorical variables.
Frequency

Percent

Sex

Female
Male

32
20

61.5
38.5

Side

Right
Left

34
18

65.4
34.6

1
2
3
4

2
16
22
12

3.85
30.77
42.31
23.08

Grade

Male

11
9
5
5
2

7
5
4
2
2

34.6
26.9
17.3
13.4
7.6

Mean

Std. Deviation

Minimum

Maximum

45.62
2.10
10.58
1.94

10.64
1.00
4.86
.83

22.00
1.00
6.00
1.00

62.00
4.00
24.00
3.00

1
2
3
4
5

Involved Finger

Age
Duration of the complaints
Follow up period
Time to return to work

Table 3.
scores.

Female

Comparison of pre- and post-operative VAS

Pre-op
Post-op 7th day
Post-op 1st month
Post-op 6th month

Mean

Deviation

6.27
3.71
1.79
0.65

1.21
.80
.80
0.79

F

p

1018.773

<0.001

Figure 4. Change in VAS score over time according to
gender.
VAS scores. This relationship was effective for all four
VAS scores (Table 6, Figure 5). The mean of each of the
four VAS scores in the second group consisting of stages 3
and 4 was statistically significantly higher than in group 1
(stages 1 and 2) (p < 0.001).

Figure 3. Change in VAS score over time.
= 0.284, p > 0.05) only between the follow-up time and
the pre-operative VAS score (Table 4).

In the comparison of return to work times according to
stage, group 1 returned to work earlier than group 2 (1.67
± 0.77 and 2.09 ± 0.83, respectively). However, this difference was not statistically significant (Table 7; p = 0.080).

Gender had no effect on the VAS scores (Table 5, Figure 4.
The pre-operative, post-operative 7th day, and the postoperative 1- and 6-month VAS scores were similar in the
women and the men (p < 0.05).
Groups 1 and 2 were evaluated together, and there was
a meaningful relationship between Quinnell stage and the
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Recurrence was observed in two patients after their sixmonth follow-up. Both patients were Quinnell stage 4,
and we treated them to the recurrence with the mini open
A1 pulley release method. Apart from these two patients,
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Table 4. Pearson correlations of continuous variables.
N=52

Age

Age

Complaint
duration (day)

Follow-up
time
(month)

Return time
to work (day)

Pre-op VAS

Post-op 7th
day VAS

Post-op 1st
month day
VAS

Post-op 6th
month VAS

1

Complaint
duration (day)

-.033

1

Follow-up time
(month)

-.159

.073

1

Return time to
work (day)

-.078

- .065

.140

1

Pre-op

-.070

- .022

.284*

.232

1

Post-op 7th
day

.021

.036

.170

- .055

.772**

1

Post-op 1st
month

.108

.026

.082

.100

.568**

.699**

1

Post-op 6th
month

.035

.018

.053

- .121

.594**

.615**

.782**

1

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

none of the patients had vessel, nerve, or tendon damage.
Table 5. Pre-op and post-op VAS by gender.
Sex

Mean

Std. Deviation

F

p

Pre-op

Female
Male

6.28
6.25

1.20
1.25

0.491

0.617

Post-op 7th
day

Female
Male

3.69
3.75

0.82
0.79

Post-op 1st
month

Female
Male

1.75
1.85

0.80
0.81

Post-op 6th
month

Female
Male

0.56
0.80

0.72
0.89

Figure 5. Change in VAS score over time according to
grade.
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Discussion
Numerous conservative modalities have been reported
in TF therapy as initial treatments, including corticosteroid injections, oral or injectable non-steroidal antiinflammatory drugs, and immobilization using various orthoses [6,7,10]. McKee et al. conducted a retrospective
case series analysis of 343 TF patients treated with observation alone (i.e., without splinting or steroid injections).
They reported that 52% of the cases in the 8th month and
around 90% in the first year recovered spontaneously [7].
There is weak evidence that night splints and non-injection
non-operative treatments provide improvement [11]. All
patients in our study had not benefited from conservative
treatment. We found that the percutaneous release procedure with USG was more effective in the early stages of
trigger finger disease and the complication rate was quite
low. Steroid injections are another effective method for
treating TF [12]. Shultz et al. found that a high number
of diseased fingers or high severity of the disease increased
the response to steroids. By contrast, steroid injection was
reported to be an appropriate first-line treatment for patients presenting with mild triggering (Quinnell stages 1
and 2), and the success of the steroid injection was significantly lower at the first month when there was more
severe triggering (Quinnell stages 3 and 4) or more than
one affected finger. They included 99 fingers of 69 patients in their study [13]. Hamidreza Tajik et al., in their
study with 60 patients, stated that they achieved more
successful results with splinting after cortisone injection
[14]. However, steroid injections do not always provide
effective treatment and can have unexpected side effects
(such as spontaneous flexor tendon rupture, spontaneous
pulley rupture, impaired circulation in the fingers, and
necrotizing fasciitis) [15,16]. In a study including 81 pa-
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Table 6. Pre-op and post-op VAS scores according to grades.
Group†

Mean Std.

Deviation

Pre-op

Group 1
Group 2

5.11
6.88

.32
1.04

Post-op 7th day

Group 1
Group 2

3.11
4.03

0.32
0.80

Post-op 1st month

Group 1
Group 2

1.33
2.03

0.69
0.76

0.17
0.91

0.38
0.83

Group 1
Group 2
†:Group 1: Grade 1 or 2, Group 2: Grade 3 or 4.
Post-op 6th month

t

p

11.596

<0.001

Table 7. Time to return to work according to grade.
Grade †

N

Mean

Std.
Deviation

t

p

Group 1
Group 2
†.Group 1: Grade 1 or 2, Group 2: Grade 3 or 4.

18
34

1.67
2.09

.77
.83

1.787

0.080

Time to return to work

be a safe, simple and effective alternative to open surgical release [25]. Some authors argue that although the
clinical results of percutaneous release are good, the A1
pulley may not be completely cut with this method, and
there is a high probability of injury to the tendon longitudinally, which is a disadvantage [2,26]. In our study,
we applied percutaneous release with USG to avoid possible complications in all cases. Studies on the effectiveness
and safety of percutaneous release have been increasing.
For example, Guo et al. demonstrated the effectiveness of
the percutaneous USG release technique. They reported
a near-perfect result with their technique and noted that
percutaneous interventions rarely had complications such
as digital nerve damage, incomplete release, and tendon
injury [27]. Gulabi et al. similarly reported that the percutaneous release procedure improved complaints by 90%
and that there were complications including 10% scar sensitivity, temporary hypoesthesia, and tendon lacerations
[28]. We did not detect such complications in our study.
Some authors recommend not using percutaneous technique on the first and second fingers to avoid digital nerve
injury, but the results of cadaver studies have shown that
digital nerve injury was not caused by this method clinically [26,29]. Conversely, some authors have argued that
blind percutaneous release of the first finger is safe and
reliable in the treatment of TF disease [30,31]. In our
study, we performed a surgical procedure for any affected
finger. Some studies have reported that performing percutaneous procedures and injections with USG increases
the safety and efficiency of the procedures [32]. Karina et
al. concluded in their cadaver study that percutaneous release with USG can avoid complicated problems, such as
flexor tendon lacerations, potential damage to neurovascular structures, and incomplete cutting of the A1 pulley
[33]. We cut the A1 pulley completely or almost completely with USG and caused minimal or no tendon dam-

tients, steroid injection and open surgery were compared,
although the pain incidence of open surgery in the first
week was higher, there was less recurrence at the 12-week
follow-up [17]. After visual fixation of an A1 pulley using
a mini incision, cutting it longitudinally and releasing the
tendon is a classic surgical intervention. The open A1 pulley release procedure has a success rate of between 90%
and 100% [18,19]. Knystautas et al., in their study with
17 patients, found Patients assessment of pain (VAS) decreased and hand function (QuickDASH) results in their
study for trigger finger [20]. However, this procedure requires opening the skin and tissue and closing it with sutures, even if there is a small incision, and it is open to
all the complications of open surgery (2,8). Baek et al. in
their study of 109 patients, reported that although open
A1 pulley release was an effective procedure, complaints
such as locking and pain continued until eight weeks after
surgery [18]. Continuous triggering after isolated A1 pulley release is rare; the reason may be due to the palmar
aponeurosis pulley or the flexor digitorum superficialis tendon, and it may require additional surgery, which may lead
to partial cutting of the A2 pulley [21]. In addition, the
possibility of developing post-surgical infection is high in
elderly patients and patients who undergo open surgery in
the early period after an injection [22]. These problems are
not encountered in percutaneous surgery [23]. The percutaneous release technique, popularized by Eastwood et al.
in 1992, has become widespread in recent years [8]. Xie et
al. in a study with 89 fingers of 76 patients, compared open
surgical intervention with the percutaneous release procedure and found no significant difference between them.
As a result, they recommended the percutaneous release
procedure as a safe and effective treatment alternative to
open surgery [24]. Similarly, Ghazy et al. applied percutaneous release to 23 trigger fingers of 20 patients and
reported that the results of percutaneous treatment would
752
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age. However, we suggest that after the recovery of finger
motion clinically and functionally, the longitudinal injury
of the flexor tendon does not have any functional significance; it is not a disadvantage if the A1 pulley is not
completely cut and a small part remains, and it will not
cause any problems in terms of tendon functions. In the
literature, studies have shown treatment success reaching
80% with minimal complications, in line with our study
[34]. Ricardo et al. In their study consisting of 46 cases,
they reported that percutaneous release with USG, with a
statistically significant decrease in pain and improvement
in function, triggered a complete recovery in all patients
[35]. Percutaneous release under ultrasound guidance is
a safe procedure for definitive treatment of the disease in
an outpatient setting [36]. USG-guided release of the A1
pulp in the TF is possible with a 21 gauge (0.8 mm) needle. The procedure is fast, painless, risk-free and low-cost,
and satisfactory results are obtained in most cases [34]. It
has been argued that percutaneous treatment of TF with
USG has less loss of working days and better cosmetic results than the open surgical technique, and it is a promising method that represents excellent results without the
treatment of major complications in TF [37]. We found
no complications apart from two recurrence cases during
the study, and we did not detect any complications such as
digital nerve, vascular, or tendon injuries. Although there
are many studies in the literature on percutaneous release
with USG, no study has been conducted on its effectiveness for different stages of TF. In our study, we found that
gender had no effect on VAS, that there was a significant
decrease in VAS in all patients in the postoperative 1st
month, and the procedure performed in group 1 (Quinnell stages 1 and 2) was more effective than in group 2
(Quinnell stages 3 and 4). The time to return to work was
significantly shortened in group 1, but this was not statistically significant. The small number of patients, the inhomogeneity of the groups and a single-center study were the
limiting factors of our study. Studies with larger patient
populations and more homogeneous groups are needed for
generalizable results.
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