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Ultrasound-Guided Percutaneous A1 Pulley Release: 
Needle Technique
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Background: Ultrasound [US]-guided percutaneous annular [A1] pulley release using needle is a minimal invasive surgery that 
enables early functional recovery with low complication rates for trigger ϐinger [TF] treatment.

Objective: To evaluate the results of such surgical technique for TF treatment in Thais.

Materials and Methods: The present study was a single center, prospective cohort study. Patients age 20 years and older diagnosed 
as grade II TF or higher for at least four months and unresponsive to conservative treatment were included in the study. The 
patients having chronic diseases or rheumatoid arthritis, previous TF surgery, pregnant, or bleeding risks were excluded. US-guided 
percutaneous A1 pulley release using needle were performed for TF treatment. TF recovery, pain, use of analgesic medications, 
return time to normal activity, cosmetic, and overall satisfaction using 10-cm visual analog scale were assessed one week post-
operation. Surgical complications were followed-up for six months.

Results: Thirty-nine ϐingers from 33 patients received US-guided percutaneous A1 pulley release using needle were included 
in analysis. Mean operative time (± SD) was 6.17±1.70 minutes. Median (IQR) of post-operative pain durations, use of analgesic 
medications, and recovering time to normal activity were 1 (0, 2), 0.5 (0.5, 1), and 2 (1, 2) days, respectively. Means of patient 
satisfaction scores for wound appearance and overall treatment were 9.87 and 9.61, respectively. Only one patient had incomplete 
release. No severe complication was observed.

Conclusion: US-guided percutaneous A1 pulley release with needle technique was an effective treatment for TF without severe 
complication and high levels of overall satisfaction.
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Trigger fi nger [TF] is one of the most common 
causes of hand pain and disability, frequently occurring 
in people aged 40 to 60 years and are more common 
in women than men(1-3). In TF, there are thickening of 
the fl exor tendon and hypertrophy of the retinacular 
sheath, resulting in restriction of the motion of the 
fl exor tendon. This sheath normally forms a pulley 
system consisting of a series of annular and cruciform 
pulleys in each digit that serve to maximize effi  ciency 
of fl exor tendon’s function. The fi rst annular [A1] 
pulley is the most often aff ected pulley in TFs(3-5). The 
exact cause of TF is unknown. However, it was found 
that repetitive microtrauma, patients with diabetic 
mellitus, hypothyroidism, rheumatoid arthritis, renal 
disease, and amyloidosis have higher risk for TF 

development(1-3).
Percutaneous A1 pulley release was fi rst performed 

and described by Lorthioir in 1958(6). Since then, there 
were many studies of percutaneous A1 pulley release 
both needle and hook knife techniques reported 
that there were no diff erences in treatment effi  cacy 
between percutaneous and open techniques. However, 
percutaneous technique still has risks of neurovascular 
iatrogenic injury or incomplete A1 pulley release(7-13). 
Current use of musculoskeletal diagnostic ultrasound 
[US] imaging for the assessment of complex anatomy 
and pathology disorders markedly increased due to the 
rapid development of US technology both hardware 
and software. High-frequency US probe, provide clear 
visualization of A1 pulley(14). Figures 1a and 1b present 
the images of fl exor tendon and A1 pulley from high-
frequency US probe in short and long axis, respectively.

A study to evaluate the safety and effi  cacy of US-
guided percutaneous TF release [PTFR] showed that 
US-guided PTFR still had been complicated by fl exor 
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tendon lacerations, potential injury to neurovascular 
bundles, and incomplete division of the A1 pulleys. 
However, they concluded that use of US allows 
visualization of the pulleys, tendons, the neurovascular 
bundles, and the operating needle, which may result 
in improved safety(15). Another study of percutaneous 
A1 pulley release performed using needle and hook 
knife techniques in an unembalmed cadaveric model 
showed no neurovascular or A2 pulley injury occurred 
in any digit, regardless of technique and concluded 
that US-guided percutaneous A1 pulley releases can 
be performed safely(16). Rojo-Manaute et al studied to 
defi ne the safety of US-guided PTFR in cadavers (100 
fi ngers of 10 cadavers) and agreed that US-guided 
PTFR can be performed safely in all fi ngers(17). They 
also prospectively studied US-guided PTFR in 48 digits 
of 48 TF patients with 3-mm hook knife as cutting 
device. The success rate was 100% without recurrence. 
However, their US-guided PTFR was complicated(18). 
US-guided PTFR with needle is an option for treatment 
of TF. Rajeswaran et al evaluated US-guided PTFR 
using a standard 19-gauge hypodermic needle bent 
at two points as the cutting device in treatment of 35 
TFs. There were no complications at 12-weeks and 
6-months follow-up and all patients demonstrated 
improvement in their triggering with complete 
resolution in 32 digits (91%). They concluded that 
US-guided PTFR using needle as the cutting device 
was safe and could be used to provide definitive 
management for TF allowing the procedure to be 
performed in a variety of clinical settings(19). Previous 
studies of US-guided PTFR provided the diff erences 
of complication and incomplete release rates(15,16,18,19). 
The wavelength, frequency, manufacturers of US were 
also diff erent among studies. The new US technologies 
have signifi cantly improved image resolution over 
the past decade. In addition, these studies did not 
mention about time to complete resolution, recovering 
time to full hand function, or pain from the surgical 
techniques. Therefore, the present study aimed to 

access the outcome of US-guided PTFR using needle 
as the cutting device in term of treatment effi  cacy, 
recovering time, patient-reported treatment, and 
cosmetic satisfaction.

Materials and Methods
Study design

The present article was a single-center prospective 
cohort study to evaluate the results of US-guided A1 
pulley release with needle technique for TF treatment 
in Thai patients. This procedure was performed by the 
author having two-years experience of musculoskeletal 
ultrasonography and US-guided intervention in 
musculoskeletal and spinal pain. The study was 
approved by the Ethics Committee of Nopparat 
Rajathanee Hospital prior to the commencement of 
the study.

The present study was carried out among 
adulthood TF patients (age equal or more than 20 
years) attending the Outpatient Unit of Rehabilitation 
Medicine Division, Nopparat Rajathanee Hospital 
between January and August 2016. All TF grade II 
or higher patients with persisting symptoms longer 
than four months, unresponsive to conservative 
treatment, which consisted of corticosteroid injection, 
medications, splinting, and/or physical therapy, who 
attended the outpatient clinic were invited to participate 
in the study. The patients who had underlying disease of 
rheumatoid arthritis, previous TF surgery of the same 
trigger digit(s), pregnant women (ethics committee 
mandated), bleeding risks, and refusal to receive the 
surgical treatment were excluded. The eligible patients 
received US-guided percutaneous A1 pulley release 
with needle technique for TF treatment. Forty-fi ngers 
was the sample size planned. After the operation, the 
patients were followed-up for one week at outpatient 
clinic and by phone interview at six months to collect 
the treatment outcomes, including treatment and 
cosmetic satisfaction.

Data collection and operative outcomes
Patients’ baseline demographic characteristics, 

i.e., gender, age, hand dominance, digit involved, and 
duration of TF were collected. The operative time (from 
the start of local anesthesia to the end of operation) 
and disappearance of triggering symptom from TF 
were observed during the procedure. A one-week 
follow up after operation was scheduled to collect 
resolution of TF, length of analgesic medication using 
(time from post-operation to the last dose of analgesic 
medication), post-operative pain duration (time from 

Figure 1. Ultrasound images of ϐlexor tendon and A1 pulley in 
(a) short and (b) long axis.
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post-operation to recovery from pain), recovering 
time to normal activities (days), and satisfaction with 
wound appearance and overall treatment using 10-cm 
visual analogue scale [VAS]. Treatment complications 
and TF recurrence were collected by interviewing and 
observation at week 1 visit and by phone interviewed 
six months after the operation.

US-guided percutaneous A1 pulley release with needle 
technique

The patient was placed in supine position. The 
aff ected arm was abducted by 90° and positioned palm 
up. Ultrasonography was performed to identify A1 
pulley, neurovascular bundles, and dynamic study of 
triggering prior to operation.

LOGIQ™ e Premium US machine with an 18 MHz 
hockey stick transducer manufactured by GE healthcare 
(see Figure 2) was used to obtain US images throughout 
the study. Before starting the procedure, 18-guage 1.5-
inch needle was manually curved by needle holder to 
about 90° angle and its bevel faced laterally.

Prior to A1 pulley release, the surgical skin surface 
was cleaned with 70% ethyl alcohol, applied sterile 
ultrasonic gel on the aff ected fi nger and surrounding 
area, hockey stick probe wrapped with a sterile covering 
(Tegaderm®, size 10×12 centimeters) was placed in the 
longitudinal plane of long fl exor tendon at A1 pulley. 
The 1% lidocaine with adrenaline as local anesthesia 
were injected by 27-gauge 1-inch needle into proximal 
digital crease, point to proximal direction under real 
time ultrasonic visualization for index, middle, ring, 
little fi ngers, whereas, for thumb, was injected at 1 
to 1.5 cm distal to the metacarpophalangeal crease. 
Local anesthetic solution was infi ltrated just above A1 
pulley aim not for anesthetize only but also enhance 
visualization of A1 pulley as well. The prepared 
18-Guage needle attached with 5 ml syringe containing 
0.1 to 0.2 ml of 10 mg/ml Triamcinolone Acetonide 
(equal with 1 to 2 mg) was inserted in the same site with 
local anesthesia injection site. US guiding was carefully 
adjusted in the longitudinal plane to make sure that 
the tip of the needle, A1 pulley and the fl exor tendon 
were visible on US screen throughout the procedure 
(see Figure 3). The needle tip was placed at position 
between A1 pulley and upper border of fl exor tendon 
on long axis view, starting from the distal edge of A1 
pulley, then advance tip of needle about 0.5 to 1 mm 
underneath A1 pulley, then cut A1 pulley by upper 
sharped part of bevel, repeating the same pattern until 
reach proximal edge of A1 pulley. Grating sensation 
was observed to confirm that the A1 pulley was 

correctly released during the procedure (see video at 
www.youtube.com/watch?v=XwFj_AIzR94).

After A1 pulley was cut, the syringe filled-
triamcinolone was injected at cut A1 pulley. Then, 
the needle was removed, and the patient was asked 
to fl ex and extend the treated fi nger. If the triggering 
was gone, the procedure was considered complete. The 
surgical site was covered with a water-proof adhesive 
dressing. The patient was instructed to self-remove 
the dressing at home in the next day, 24 hours after 
operation and advised to use the treated hand as soon as 
possible. Paracetamol was prescribed, and the patient 
was advised to take as necessary if they felt pain at the 
operation site. The patients were followed up one week 
after operation at the outpatient department, and at six 
months by phone interview.

Statistical analysis
Descriptive statistics, i.e., percentage, proportion, 

and mean with standard deviation [SD] or median 
(IQR) as appropriate were used to describe the features 
of the baseline data and the surgical outcomes in the 
present study. All statistical analyses were performed 
using SPSS 20 (Statistics Package for the Social 
Sciences for Windows).

Figure 2. Materials and equipment for US-guided A1 pulley 
release with needle technique.

Figure 3. Ultrasound image of needle tip during US-guided A1 
pulley release.
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Results 
Patients’ characteristics 

Thirty-six TF grade II or higher patients with 
persisting symptoms longer than four months and 
unresponsive to conservative treatment were invited 
to participate in the study. Two patients were excluded 
because they met some of the exclusion criteria. 
Thirty-four eligible patients with 40 fi ngers received 
the US-guided percutaneous A1 pulley release with 
needle technique as indicated in the Methods section. 
One patient (one finger) was excluded from the 
study analysis due to post-operative lost follow-up. 
Therefore, 39 fi ngers from 33 patients were included 
for the present study analysis (Figure 4 shows the study 
fl ow diagram).

Most patients were female (75.76%), the mean 
age (± SD) was 63.97±8.11 years. Mean symptomatic 
duration (± SD) before study operation was 7.44±4.37 
months. Most patients (93.94%) reported right-hand 
dominance. Twenty-one TF (53.85%) occurred on 
the dominant hand and 18 TF occurred on the non-
dominant hand (46.15%). The most aff ected fi nger was 
middle (38.46%) followed by index (20.51%), ring 
(20.51%), thumb (17.95%) and little (2.56%) fi ngers. 
Table 1 presents the patients’ baseline characteristics.

Surgical outcomes
Mean operative time (± SD) was 6.17±1.70 

minutes. Most operated fi nger pain (92.31%) could be 
managed by self-administering oral analgesic doses. 
However, three fi ngers (7.69%) had pain symptoms 
(two fi ngers at A2 pulley and another fi nger at A1 
pulley) that were not controlled by oral analgesic 
medication but were resolved by triamcinolone 
injection into the pain location using US-guiding.

Median length of analgesic medication self-
administration (paracetamol) was approximately 0.5 
day, while median pain duration was around one 
day. Median time for return to normal activity after 
operation was two days, ranging from one day to 
one week. Average satisfaction score with wound 
appearance and overall treatment was 9.87 and 9.61, 
respectively.

Within 6-month follow-up period, only one patient 
(2.56%) revealed incomplete release of the A1 pulley 
(persistence triggering). The patient was re-operated 
with the same technique and had complete release of 
the A1 pulley after the second operation. At 6-month 
follow-up, six patients (15.38%) still had mild tension 
at the operated TF but did not obstruct to use the hand 
in daily activities. There were no severe complications, 
i.e., neurovascular injuries, hematoma, and surgical site 
infection, found throughout the study period.

Discussion
All consecutive TF adult patients with TF severity 

grade II or higher, who attended the outpatient 
clinic and met the inclusion criteria were invited to 
participate in the present study without any selection 
criteria. The ratio of women to men enrolled into 
the study was approximately 3:2. This conformed to 
general demographic of previous publications, i.e., the 
occurrence of TF is more in women(1-3).

Table 1. Patients’ baseline characteristics (No. of patient = 33,    
No. of ϐinger = 39)

Demographic characteristics n = 33 patients, n (%)

Gender

Male
Female

  8 (24.24)
25 (75.76)

Age (year), mean ± SD 63.97±8.11

Hand dominance

Right
Left 

31 (93.94)
2 (6.06)

Trigger ϐinger baseline characteristics, mean ± SD

Symptomatic duration before study operation (month) 7.44±4.37

Affected digits n = 39 ϐingers, n (%)

Left Right Total

Thumb   2 (13.33)   5 (20.83)   7 (17.95)

Index 1 (6.67)   7 (29.17)   8 (20.51)

Middle   6 (40.00)   9 (37.50) 15 (38.46)

Ring   6 (40.00) 2 (8.33)   8 (20.51)

Little 0 (0.00) 1 (4.17) 1 (2.56)

Total number of trigger ϐingers 15 (38.46) 24 (61.54)  39 (100)

Trigger ϐinger in the dominant hand 21 (53.85)

SD = standard deviation

Figure 4. Study ϐlow diagram.
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The majority of TF in the author’s study was the 
middle fi nger, followed by the index/ring, thumb, and 
little fi ngers, whereas most common fi nger in previous 
studies was the ring fi nger, followed by the thumb, 
middle, index, and little fi ngers(3). The diff erence might 
be because of low sample size of the present study. 
Chaiwiriya conducted a study to compared effi  cacy 
in surgical treatment of TF between standard incision 
and mini-incision using A-knife, a percutaneous 
technique, and reported that mean operative time of 
percutaneous release using A-knife was signifi cantly 
shorter than standard incision (10.16 versus 12.92 
minutes). In the present study, the mean operative time 
was 6.17 minutes, which is less than the percutaneous 
release using A-knife reported by Chaiwiriya(20). The 
diff erences of the present study and Chaiwiriya study 
were the cutting device (18-guaze needle used for the 
author’s study and A-knife for Chaiwiriya study) and 
the use of US to guide the cutting device (used in the 
present study and not used in Chaiwiriya study). The 
shorter operative time might be result from US guiding 
that help the operator to clearly see distal and proximal 
end of A1 pulley, including fl exor tendon during the 
operation. However, a study to compare between 
using A-knife and needles with US guiding might be 
required to confi rm whether there was any diff erence 
in the cutting device.

Use of 18-guaze needle as cutting device gave 
smaller size of surgical wound compared to using 
A-knife that gave wound size of 3.08 mm long in 
approximate(20). Use of US guiding that allows clear 
visualization of A1 pulley and guide the cutting device 
may result in decreased tendon and/or surrounding 

tissue injuries. These might lead shorter time to return 
to normal activity (around two days following the 
operation), shorter pain duration, and shorter duration 
of using analgesics (around half day). There were no 
neurovascular injuries found during the study period. 
Therefore, the author did not have to concern about 
neurovascular injuries using the technique (except for 
thumbs) because the area of procedure of the technique 
is located in the middle of the fl exor tendon volarly.

However, A1 pulley release for trigger thumb 
is more difficult in comparison to other fingers 
and requires experienced operator because thumb 
fl exor tendon does not place in longitudinal plane 
and limitation of extension of interphalangeal and 
metacarpal joints of thumb. In addition, there are 
diff erences of anatomy between the thumb and the 
long fi ngers. Flexor tendons of the long fi ngers run 
through the carpal tunnel and pulleys, which parallel to 
neurovascular bundles of their ulnar and radial side at 
A1 pulley. However, the thumb is diff erent, the radial 
proper digital nerve of the thumb from median nerve 
at carpal tunnel run from ulnar side to radial side of 
fl exor tendon of the thumb crossing just about before 
proximal edge of A1 pulley(21). These characteristics 
of thumb make it diffi  cult to position US probe and 
limitation of area for the cutting device. Moreover, 
the proximity of the neurovascular bundle and the A1 
pulley in the thumb may cause more neurovascular 
injuries from the operation than the other fi ngers.

There are two main percutaneous pulley release 
methods for the treatment of TFs, i.e., the fi rst method 
is US guided intrasheath percutaneous release using 
hook knife, and the second method is US guided 

Table 2. US-guided annular pulley release using needle outcome

Surgical outcome n = 39

Operative time (minutes), mean ± SD 6.17±1.70

TF resolution after A1 pulley release, n (%)

Revealed incomplete release within 6-month follow-up period   1 (2.56)

• Incomplete release found within 1 week post-operation
• Incomplete release found after 1 week post-operation 

0 (0.0)
  1 (2.56)

Pain, n (%)

Pain required steroid injection within 1 week post-operation
Pain required only self-administering oral analgesic doses within 1 week post operation
Mild tender at operated ϐinger at 6 months but not causing interfere of normal hand function

3 (7.69)
36 (92.31)
  6 (15.38)

Time of use of analgesic doses (days), median (IQR) 0.5 (0.5, 2)

Pain duration after operation (days), median (IQR) 1 (0, 2)

Return to normal activity after operation (days), median (IQR) 2 (1, 2)

Satisfaction score with wound appearance (full score of 10), mean ± SD 9.87±0.40

Overall satisfaction scores (full score of 10), mean ± SD 9.61±0.74

US = ultrasound; SD = standard deviation; TF = trigger ϐinger
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extrasheath percutaneous release using needle as 
cutting device. For the fi rst method, US is used to 
guide the blade to be advanced distally, just below A1 
pulley for cutting(17,18). For the second method used 
in the present study, US is used to guide the cutting 
device volarly over the A1 pulley (in an extrasheath 
position) with its blade directed volarly for its release. 
The fi rst method (intrasheath technique) has lower 
possibility of incomplete release but the method is 
more complex when compared to the second method 
(extrasheath technique). The extrasheath technique 
has higher chances of incomplete release and fl exor 
tendon injuries(17). However, with the current US 
technology, both hardware and software, allow clearer 
visualization of A1 pulley than the US used in the past. 
In the future, US technology will be certainly more 
robust and reliable.

Persistent mild tension at six months after the A1 
pulley release in six patients (15.38%) were observed 
but did not interfere with normal hand function. The 
incidence in the present study was consistent with the 
incidence reported by Gilberts and Wereldsma that 17% 
of patients still had mild residual pain and 16% still 
had stiff ness of the treated fi nger after percutaneous 
surgery(22). However, there was a diff erence of follow-
up period (6 months in the present study versus 2.5 
years in theirs). The cause of persistent mild tension 
might be from tendon scoring.

Single dose of 1 to 2 mg triamcinolone acetonide 
was injected in cut A1 pulley in the present study. 
The volume of steroid used was 1 to 2 ml. In terms 
of drug actions, steroids have antagonistic eff ects 
on growth factors and collagen deposition in wound 
healing(23) that might be the cause of wound healing 
delay and surgical site infection. However, there was 
no surgical site infection or wound problem in the 
present study, and all patients could use their hand 
as normal within two days. Furthermore, all patients 
were satisfi ed with the wound appearance and overall 
treatment. The present study showed that single dose 
postoperative intralesional steroid injection was safe. 
A retrospective study of postoperative intralesional 
steroid injections on wound healing reported that 
there was no diff erence wound healing duration and 
surgical site infection rate between the patients who 
received single dose postoperative intralesional steroid 
injections and the non-steroid group(24). The aim of 
giving triamcinolone acetonide in the present study 
was to decrease infl ammation at the operation site. 
This might also reduce pain after surgery.

There are some limitations of the present study, 

mainly from lack of control group to compare result 
with US-guided percutaneous A1 pulley release, needle 
technique without steroid injection postoperatively. 
Excellent result of the present study may be because 
of steroid rather than the release procedure itself.

Conclusion
US-guided A1 pulley release using needle as 

cutting device is an effi  cient operative technique for 
TF treatment that enables immediately recovery from 
TF, fast hand functional recovery with tiny wound 
size, very short pain duration, and low complication 
rates. Besides, the patients were also satisfi ed with 
wound appearance and overall treatment. Furthermore, 
this technique used a short operative time and can be 
performed in an outpatient setting without surgeon 
assistant, which enable the hospital to reduce the staff  
and instrument/facility costs. This technique could be 
performed safely if the operator had enough experience 
in the procedure.

What is already known on this topic?
US-guided percutaneous A1 pulley release needle 

technique is an option for treatment of TF.

What this study adds?
This study supports the effi  cacy and safety of the 

technique, including patient satisfaction.
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