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Abstract 

Background  Corticosteroid injection (CI) is one of the first-line treatments for trigger finger (TF) before escalation 
to surgical procedures such as percutaneous A1 pulley (PAP) release. This systematic review compares outcomes 
of concurrent PAP and CI for trigger finger release (TFR).

Methods  A systematic search following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines was conducted in PubMed, Embase, and Cochrane Library. Study variables included the number 
of patients, mean age, mean follow-up, affected finger, Quinnell grading, return to activity, pre-and post-operative 
patient-reported outcomes (PROs), and complications.

Results  Seven studies were included, with 685 patients with a mean age of 52.0 years (range of 38.0 to 58.9) 
and a mean follow-up time of 22 weeks (range 1 week to 52 weeks). Throughout these studies, PAP and CI were 
performed on 243 thumbs, 115 index fingers, 189 middle fingers, 138 ring fingers, and 10 small fingers. PAP and CI 
reported satisfaction and pain resolution for 96.2% (five studies) of patients. Additionally, all patients returned 
to activity, sports, or work (three studies).

Conclusion  Concurrent PAP and CI positively affect clinical outcomes, PROs, and is a well-tolerated procedure 
with a low rate of complications.
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Introduction
Trigger finger (TF), or stenosing tenosynovitis, is char-
acterized by pain and decreased function of the affected 
digit, most commonly in individuals in their fifth to sixth 
decade of life. The lifetime risk of developing a TF is 
approximately 2.6%, with risk factors including diabetes, 
carpal tunnel syndrome, rheumatoid arthritis, or other 
inflammatory syndromes, as well as overuse of the digit. 
It is predominantly thought to be caused by a size mis-
match between the flexor tendon of the affected finger 
and the A1 pulley which is located near the palmar aspect 
of the metacarpophalangeal (MCP) joint [1]. Thickening 
and stenosis of the A1 pulley and nodules on the flexor 
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tendon secondary to the aforementioned risk factors 
cause difficulty in digit movement, with subsequent pain, 
clicking, and popping [2].

Management of a TF commonly involves conservative 
measures, such as splinting, nonsteroidal anti-inflam-
matory drugs for pain control, or corticosteroid injec-
tions (CI). Splinting of the MCP joint has been shown to 
resolve symptoms in up to 65% of patients after 1  year; 
immobilizing the joint results in the flexor tendon caus-
ing less friction through the A1 pulley, which reduces 
inflammation [1]. However, splinting is less effective 
in patients with a more severe or long-standing disease 
course [1]. CI into the A1 pulley is an effective measure 
that reduces inflammation in the affected digit; however, 
this intervention is less effective in patients with long-
standing disease, diabetics, or those involving multiple 
digits [1]. Further, recurrence of TF with steroid injection 
is relatively high, at up to 50% [3].

For individuals who have failed conservative manage-
ment of a TF, surgery is a highly successful intervention 
that is often regarded as the final step in management 
[2, 4]. Open release of the TF is the gold standard, and 
involves an incision (e.g. vertical, horizontal, oblique) 
followed by dissection of neuro vasculature and incision 
of the A1 pulley to widen the space through which the 
flexor tendon passes; the efficacy of open release ranges 
from 90 to 100%, with a 3–9% recurrence rate [1–4]. Per-
cutaneous A1 pulley (PAP) release is similar but involves 
the percutaneous insertion of a small instrument to cut 
the A1 pulley rather than an open incision. The efficacy 
of percutaneous release is comparable to that of open 
release with the benefit of being less invasive and hav-
ing a decreased risk of infection; however, nerve damage 
is a possible complication associated with percutaneous 
release [4].

Previous studies have compared the efficacy of open 
and percutaneous release of the A1 pulley in treating 
TF [5]. However, fewer studies have evaluated the suc-
cess rates of PAP release combined with CI. Given that 
CI is the most effective non-surgical intervention for TF, 
we aim to evaluate the efficacy of concurrent PAP release 
with CI for trigger finger release (TFR). We hypothesize 
that concurrent PAP and CI will produce high satisfac-
tion rates, low risks of complications, and improved clini-
cal outcomes compared to either procedure alone.

Methods
Search strategy
A search was performed following The Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines in PubMed, Embase, and Cochrane 
Library on September 15, 2024. All authors partici-
pated in identifying the articles included in the study. 

The following keywords were used during the search: 
(Percutaneous A1 Pulley) AND ((((((Steroid) OR (Injec-
tion)) OR (Trigger)) OR (Finger)) OR (Outcomes)) OR 
(Efficacy)).

Article selection
In alignment with the PICOT (Population, Interven-
tion, Comparison, Outcome, Time) framework, eligibil-
ity and search strategy were established. Patients of all 
ages were included. The intervention was PAP and CI 
for TFR within this population. If available comparative 
studies such as randomized controlled trials (RCTs) were 
included to compare PAP and CI effects with placebo 
and/or active comparators. The outcomes in this study 
were return to activity/sports/work, pre-and postopera-
tive patient-reported outcomes (PROs), complications, 
and failures. Studies with any length of follow-up were 
included.

The inclusion criteria focused on patients who under-
went a concurrent PAP and CI with reported outcomes. 
In contrast, the exclusion criteria consisted of patients 
who underwent PAP or CI alone or were a case report, 
cadaveric study, review, or animal study. Title/Abstract 
and full-text screening were conducted via a double-
blinded dual-screening process in Covidence. If the deci-
sions were not unanimous, discrepancies were resolved 
with a rigorous re-review. If discrepancies persisted, a 
third reviewer was consulted to determine the final arti-
cle’s inclusion or exclusion. All included studies under-
went a thorough reference review to determine if there 
were additional studies to include. This protocol is regis-
tered into the PROSPERO database as CRD42024587109.

Study quality and risk of bias assessment
Each article was assessed using the Methodological 
Index for Nonrandomized Studies (MINORS) crite-
ria [6]. MINORS scores ranged from 0 (not reported), 1 
(reported but inadequate), or 2 (reported and adequate), 
with a maximum score of 16 for non-comparative stud-
ies and 24 for comparative studies. Scores of 1 and 2 for 
seven or more Sects.  (11 or more for comparative stud-
ies) were considered low risk of bias, five to six sections 
(nine to 10 for comparative studies) were moderate risk 
of bias, and four or less sections (eight or less for compar-
ative studies) were high risk of bias. Evaluation of each 
article was done by two authors, individually before com-
paring their scores. Any discrepancies were resolved by 
re-reviewing the articles until a consensus was reached.

Data extraction/analysis
Variables that were analyzed included the number 
of patients, mean age, mean follow-up, affected 
finger, Quinnell grading, return to activity, pre-and 
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post-operative PROs, and complications. All extracted 
data was stored and analyzed via Google Sheets (Google 
Drive; Google, Mountain View, CA). Descriptive statistics 
(mean, percentage, standard deviations, ranges) were 
reported if applicable and available. Due to significant 
heterogeneity amongst the included studies, a meta-
analysis was not performed, although originally planned.

Results
The initial search yielded 258 studies through Pubmed, 
Embase, and Cochrane Library. After the removal of 
103 duplicates, 155 articles were screened by title and 
abstract for relevance 14 articles were screened during 

full-text review, and seven papers were ultimately 
included in this systematic review. The article selection 
process is further detailed in Fig. 1.

Study characteristics
There were a total of 685 patients across all studies (32.0% 
male, 68% female) with a mean age of 52.0 years (range 
of 38.0 to 58.9) and a mean follow-up time of 22 weeks 
(range 1 week to 52 weeks). Of the seven studies used in 
this review, all seven evaluated pre and post-operative 
outcomes on PAP release on TFs, with and without con-
current CI [7–13]. Of the six studies that mentioned spe-
cific digits, the release was performed on 243 thumbs, 

Fig. 1  PRISMA diagram of article selection process
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99 index fingers, 202 middle fingers, 138 ring fingers, 
and 10 pinky fingers [7–9, 11–13]. Zan et  al. did not 
specify which digits comprised the 19 “other fingers” in 
their study [13]. The most common preoperative Quin-
nel grading was Grade 3, indicating triggering that can 
be corrected with the other hand. Corticosteroids used 
were triamcinolone acetonide [8, 10, 11], Betamethasone 
[9, 12], and a compound of betamethasone dipropionate 
plus betamethasone sodium phosphate [13]. The patient 
and study characteristics can be found in Table 1.

Five of seven studies were comparative [8–11, 13], with 
an average MINORS score of 21 (range 20 to 22) out of 
24. For the other two non-comparative studies [7, 12], the 
mean MINORS score was 14 (range 13 to 15) out of 16. 
The bias risk was low in the two non-comparative studies, 
and moderate in the five comparative studies. MINORS 
scores for all studies can be found in Table S1.

Patient‑reported outcomes
Across the seven studies, parameters that were reported 
on were functional Visual Analogue Scale (VAS) for 
function, VAS for pain, modified Quinnell grade, modi-
fied patient global impression of improvement (PGI-I), 
and verbal numerical rating scale (VNRS). The full list 
of parameters and values can be found summarized in 
Table 2.

In Cebesoy et al., VAS for function and relief of symp-
toms were reported for 21 patients. VAS for function 
before the operation was 26.2 and significantly decreased 
to 2.2 (p < 0.001) after 6  months. All patients reported 
satisfaction with the results of the surgery at the end of 
six months as well [7]. Liu et  al. showed similar patient 
satisfaction with pain, reporting 97.5% of patients in 
the steroid group and 99.1% of those in the nonsteroid 
group to be pain-free and full range of motion, with no 
significant difference between the two groups. They also 
reported a significantly lower extensor lag rate after one 
week in fingers in the steroid group (5.4%) versus fingers 
in the nonsteroid group (12.7%). They further stratified 
extensor lag rates for each finger, but no significant find-
ings were found between individual fingers between the 
groups [9]. Another study reported that 93.5% in the ster-
oid group and 57.6% in the nonsteroid group had a com-
plete resolution of triggering [10]. Satish et al. showed a 
90% very satisfactory result at the end of four weeks with 
the steroid group and 72.5% with the nonsteroid group 
[11]. White et  al. showed 100% satisfaction for both 
groups [12].

Only three of seven studies reported on return to 
work, sports and/or activity [7, 9, 11]. Of the studies 
that reported on return to activity, a 100% (181 patients) 
return rate was seen, with both steroid and nonster-
oid groups [7, 11]. Satish et  al. report that all patients 

returned to activity within a week [11]. Cebosy et  al. 
reported all 21 patients returned to normal sports and 
work at the follow-up [7]. Finally, Liu et al. reported that 
the steroid group returned to normal work after a mean 
of 1.6 days, while the nonsteroid group returned to work 
after 1.7 days [9].

Complications
All of the studies reported complications (685 patients), 
with 60 (8.8%) complications being noted [7–13]. Out 
of the 60 complications, 23 (38.3%) were reported in 
the group with concurrent steroid injections, while 37 
(61.7%) were reported in non-steroid groups. In the ster-
oid group, there was 1 surgical site infection (0.1%), 9 
erythema (15%), 5 pain (8.3%), 4 stiffness (6.7%), 1 radial 
digital nerve neuropraxia (0.1%), 2 finger swelling (3.3%), 
and 1 finger numbness (1.7%). In the non-steroid group, 
there were 15 erythema (25%), 11 pain (18.3%), 6 stiffness 
(10%), 4 finger swelling (6.7%), and 1 finger numbness 
(1.7%). A majority of these complications were resolved 
after one week. No major complications were reported. 
For revisions/reoperations, out of five studies (574 
patients), there were 6 revisions (0.1%) due to persistent 
range of motion limitations, with 4 (66.7%) in the steroid 
group and 2 (33.3%) in the non-steroid group [7, 9–11, 
13]. The full details can be found in Table 2.

Discussion
This systematic review analyzed seven studies, evaluating 
the effects of concurrent PAP and CI for TFR. Through 
the analysis of pre and post-procedural outcomes and 
rates of complications, PAP and CI have a positive impact 
on TF symptoms, and clinical outcomes, and are associ-
ated with low rates of complications.

CI is generally accepted as one of the first-line 
treatments for TF, with a success rate in the literature 
reported to range from 60 to 90% [14]. However, 
treatment protocols for CI vary widely with the choice 
of corticosteroid, technique, image guidance, and 
criteria for repeating the injection versus opting for 
surgical release. Corticosteroid choice is important 
in terms of their solubility, potency, and half-life. For 
example, triamcinolone and methylprednisolone have 
lower potency and half-life than betamethasone [14]. 
Triamcinolone has been associated with requiring 
additional injections compared to others in its class [15]. 
Additionally, it tends to concentrate around the tendon 
and form crystals which can affect the range of motion 
[13]. Contrarily, water-soluble betamethasone rarely 
forms crystals [13]. Methylprednisolone shows a dose-
dependent improvement in outcomes and has been 
associated with increased need for surgical release and 
failure rates [14]. The efficacy of CI also increases with 



Page 5 of 9Wen et al. Journal of Orthopaedic Surgery and Research          (2025) 20:431 	

Ta
bl

e 
1 

St
ud

y 
ch

ar
ac

te
ris

tic
s 

an
d 

pa
tie

nt
 d

em
og

ra
ph

ic
s

A
ut

ho
r

Jo
ur

na
l

St
ud

y 
ye

ar
Le

ve
l o

f 
ev

id
en

ce
 

(L
O

E)

N
um

be
r o

f p
at

ie
nt

s 
(M

/F
)

D
ig

its
M

ea
n 

ag
e 

(Y
ea

rs
)

M
ea

n 
fo

llo
w

-u
p 

(W
ee

ks
)

Ce
be

so
y 

[7
]

In
te

rn
at

io
na

l o
rt

ho
pa

ed
ic

s
N

ot
 re

po
rt

ed
 (N

R)
4

14
/7

25
 T

hu
m

bs
38

.0
25

.7

Je
ga

l [
8]

Jo
ur

na
l o

f h
an

d 
su

rg
er

y
Ja

n 
20

13
 to

 Ju
n 

20
14

2
20

/7
1

St
er

oi
d 

G
ro

up
: 1

9 
th

um
b,

 
7 

in
de

x,
 1

5 
m

id
dl

e,
 5

 ri
ng

 
N

on
st

er
oi

d 
G

ro
up

: 1
2 

th
um

b,
 8

 
in

de
x,

 1
7 

m
id

dl
e,

 8
 ri

ng

58
.0

12
.9

Li
u 

[9
]

Ka
oh

si
un

g 
jo

ur
na

l o
f m

ed
ic

al
 

sc
ie

nc
es

Ja
n 

20
13

 to
 D

ec
 2

01
3

3
St

er
oi

d 
gr

ou
p:

 4
5/

11
4 

N
on

st
er

-
oi

d 
gr

ou
p:

 6
2/

13
3

St
er

oi
d 

G
ro

up
: 8

1 
th

um
b,

 2
5 

in
de

x,
 5

7 
m

id
dl

e,
 3

6 
rin

g,
 4

 
sm

al
l N

on
st

er
oi

d 
G

ro
up

: 6
3 

th
um

b,
 3

6 
in

de
x,

 8
1 

m
id

dl
e,

 4
4 

rin
g,

 5
 s

m
al

l

St
er

oi
d 

G
ro

up
: 5

6.
55

 N
on

st
er

-
oi

d 
G

ro
up

: 5
8.

91
12

Ry
u 

[1
0]

Ko
re

an
 jo

ur
na

l o
f a

ne
st

he
si

ol
-

og
y

Ja
n 

20
06

 to
 A

pr
 2

00
8

3
St

er
oi

d 
+

 p
er

cu
ta

ne
ou

s 
re

le
as

e 
of

 th
e 

A
1 

Pu
lle

y 
gr

ou
p 

(G
ro

up
 

A
): 

3/
30

 S
te

ro
id

 a
lo

ne
 g

ro
up

 
(G

ro
up

 B
): 

2/
34

N
R

St
er

oi
d 

+
 P

er
cu

ta
ne

ou
s 

re
le

as
e 

of
 th

e 
A

1 
Pu

lle
y 

G
ro

up
: 5

5.
6 

St
er

oi
d 

al
on

e 
G

ro
up

: 5
4.

11

52

Sa
tis

h 
[1

1]
Jo

ur
na

l o
f p

op
ul

at
io

n 
th

er
a-

pe
ut

ic
s 

& 
cl

in
ic

al
 p

ha
rm

ac
ol

-
og

y

N
R

3
52

/2
8

10
 th

um
b,

 2
3 

in
de

x,
 1

7 
m

id
dl

e,
 

30
 ri

ng
40

.0
4

W
hi

te
 [1

2]
Jo

ur
na

l o
f m

ed
ic

al
 im

ag
in

g 
an

d 
ra

di
at

io
n 

on
co

lo
gy

N
R

4
N

R
2 

th
um

b,
 2

 m
id

dl
e,

 1
5 

rin
g,

 1
 

sm
al

l
N

R
1

Za
n 

[1
3]

M
ed

ic
al

 u
ltr

as
on

og
ra

ph
y

N
ov

 2
01

7 
to

 D
ec

 2
01

9
3

St
er

oi
d 

gr
ou

p:
 7

/1
8 

N
on

st
er

oi
d 

gr
ou

p:
 8

/1
7

St
er

oi
d 

G
ro

up
: 1

6 
th

um
b,

 
9 

ot
he

r fi
ng

er
s 

N
on

st
er

oi
d 

G
ro

up
: 1

5 
th

um
b,

 1
0 

ot
he

r 
fin

ge
rs

St
er

oi
d 

gr
ou

p:
 5

3.
4 

N
on

st
er

oi
d 

gr
ou

p:
 5

3.
3

52



Page 6 of 9Wen et al. Journal of Orthopaedic Surgery and Research          (2025) 20:431 

Ta
bl

e 
2 

Re
po

rt
ed

 o
ut

co
m

es
 a

nd
 c

om
pl

ic
at

io
ns

/r
ev

is
io

ns
 o

f t
he

 in
cl

ud
ed

 s
tu

di
es

*F
ro

m
 b

as
el

in
e 

**
Be

tw
ee

n 
gr

ou
ps

N
R,

 n
ot

 re
po

rt
ed

; V
N

RS
, v

er
ba

l n
um

er
ic

al
 ra

tin
g 

sc
al

e;
 V

A
S,

 V
is

ua
l a

na
lo

g 
sc

al
e;

 P
G

I-I
, p

at
ie

nt
 g

lo
ba

l i
m

pr
es

si
on

 o
f i

m
pr

ov
em

en
t

A
ut

ho
r

D
ig

its
O

ut
co

m
es

Po
st

-o
pe

ra
tiv

e 
va

lu
e

P 
va

lu
e

Co
m

pl
ic

at
io

ns
Re

vi
si

on
s/

 re
op

er
at

io
n

Ce
be

so
y 

[7
]

25
 th

um
bs

M
ea

n 
fu

nc
tio

na
l V

A
S

2.
19

 <
 0

.0
01

*
N

on
e

N
on

e

Je
ga

l [
8]

St
er

oi
d 

G
ro

up
: 1

9 
th

um
b,

 7
 

in
de

x,
 1

5 
m

id
dl

e,
 5

 ri
ng

 N
on

st
er

-
oi

d 
G

ro
up

: 1
2 

th
um

b,
 8

 in
de

x,
 1

7 
m

id
dl

e,
 8

 ri
ng

M
ea

n 
pa

in
 V

A
S

N
on

st
er

oi
d 

gr
ou

p:
 1

 S
te

ro
id

 
G

ro
up

: 2
 <

 0
.0

5*
 

fo
r b

ot
h 

gr
ou

ps
 

0.
04

**

N
on

e
N

R

M
ea

n 
m

od
ifi

ed
 Q

ui
nn

el
l G

ra
de

N
on

st
er

oi
d 

gr
ou

p:
 1

 S
te

ro
id

 
G

ro
up

: 2
N

.S
**

M
ea

n 
M

od
ifi

ed
 P

G
I-I

N
on

st
er

oi
d 

gr
ou

p:
 4

 S
te

ro
id

 
G

ro
up

: 4
N

.S
**

Li
u 

[9
]

St
er

oi
d 

G
ro

up
: 8

1 
th

um
b,

 2
5 

in
de

x,
 5

7 
m

id
dl

e,
 3

6 
rin

g,
 4

 s
m

al
l 

N
on

st
er

oi
d 

G
ro

up
: 6

3 
th

um
b,

 3
6 

in
de

x,
 8

1 
m

id
dl

e,
 4

4 
rin

g,
 5

 s
m

al
l

N
R

St
er

oi
d 

G
ro

up
: S

ur
gi

ca
l s

ite
 

in
fe

ct
io

n 
(1

)
St

er
oi

d 
G

ro
up

: F
in

ge
r r

eo
pe

ra
-

tio
ns

 (4
) N

on
 S

te
ro

id
 G

ro
up

 F
in

ge
r 

re
op

er
at

io
ns

 (2
)

Ry
u 

[1
0]

N
R

VN
RS

St
er

oi
d 

+
 P

er
cu

ta
ne

ou
s 

re
le

as
e 

of
 th

e 
A

1 
Pu

lle
y 

G
ro

up
 (G

ro
up

 A
): 

0.
39

 S
te

ro
id

 
al

on
e 

G
ro

up
 (G

ro
up

 B
): 

1.
03

 <
 0

.0
5*

 
(b

ot
h 

G
ro

up
 

a 
an

d 
B)

 <
 0

.0
5*

*

N
on

e
N

on
e

Sa
tis

h 
[1

1]
10

 th
um

b,
 2

3 
in

de
x,

 1
7 

m
id

dl
e,

 
30

 ri
ng

N
R

W
ith

 S
te

ro
id

s: 
Pa

in
 (5

), 
Er

yt
he

m
a 

(9
), 

St
iff

ne
ss

 (4
) 

W
ith

ou
t S

te
ro

id
s: 

Pa
in

 (9
), 

Er
yt

he
m

a 
(1

5)
, S

tiff
ne

ss
 (6

)

N
on

e

W
hi

te
 [2

1]
2 

th
um

b,
 2

 m
id

dl
e,

 1
5 

rin
g,

 1
 

sm
al

l
N

R
W

ith
 s

te
ro

id
: R

ad
ia

l d
ig

ita
l 

ne
rv

e 
ne

ur
op

ra
xi

a 
(1

) W
ith

-
ou

t s
te

ro
id

: n
on

-s
pe

ci
fic

 p
ai

n 
1-

w
ee

k 
po

st
 o

p 
(2

)

N
R

Za
n 

[1
3]

St
er

oi
d 

G
ro

up
: 1

6 
th

um
b,

 9
 

ot
he

r fi
ng

er
s 

N
on

st
er

oi
d 

G
ro

up
: 

15
 th

um
b,

 1
0 

ot
he

r fi
ng

er
s

VA
S

N
R

W
ith

 s
te

ro
id

: F
in

ge
r s

w
el

l-
in

g 
(2

), 
fin

ge
r n

um
bn

es
s 

(1
) W

ith
ou

t S
te

ro
id

: F
in

ge
r 

sw
el

lin
g 

(4
), 

fin
ge

r n
um

b-
ne

ss
 (1

)

N
on

e

PG
I-I

N
R



Page 7 of 9Wen et al. Journal of Orthopaedic Surgery and Research          (2025) 20:431 	

subsequent injections which can help offset the need for 
surgical intervention, with a median time from failure 
after CI ranging from 371 to 407 days [14]. There is also 
a cost-effectiveness benefit of attempting a maximum 
of three CI in the case of inadequate response before 
surgical release [16]. Outcomes of CI also vary depending 
on the digits, with the thumb having better outcomes for 
initial and repeat injections. Dala-Ali et  al. found that 
among 90 digits with a minimum one-year follow-up a 
success rate of 92% in the thumb compared to 66% across 
the other digits (p = 0.001) [17].

In a 2022 meta-analysis of RCTs, at a 12-month follow-
up, CI was significantly more effective in treating TF 
symptoms and had a lower failure rate (36.3%) than non-
steroidal anti-inflammatory drugs (70.6%), and the con-
trol lidocaine injections groups (72.5%) with a p value of 
0.0028 [14]. The risk reduction ratio also showed that CI 
reduced the failure rate by 50.9% compared to the control 
group. The pooled relative risk (RR) for treatment success 
was also higher for the CI group (2.64) compared to the 
control group (p < 0.001). There was also a significantly 
decreased need to progress to surgical release for those 
treated with CI compared to lidocaine injections [14]. 
These findings are supported by a 2018 meta-analysis 
showing a superior efficacy of CI compared to other non-
surgical treatments (RR success rate: 1.54, 95% CI 1.02 to 
2.35) but inferior to surgery (RR success rate: 0.55, 95% 
CI 0.48 to 0.63) [18]. However, the relapse rate was the 
highest with CI compared to all other treatments (RR: 
19.53, 95% CI 6.23 to 61.19) [18]. A long-term study with 
71 digits and a median follow-up of 8  years (7 to 8.3) 
found complete remission of TF symptoms in 69% of the 
cases without complications. Similarly, the thumb had a 
high success rate at 81% compared to 56% in the other 
digits [19].

If CI treatment fails, surgical intervention is warranted 
and excellent outcomes have been demonstrated with 
open and percutaneous approaches [5]. Open treat-
ment is associated with increased rates of complications, 
slower recovery of range of motion, and scarring due 
to a larger incision [20]. On the other hand, percutane-
ous treatment is associated with iatrogenic nerve injury, 
incomplete release, and failed treatment leading to con-
version to open release [20]. However, the percutaneous 
approach has several benefits, notably a shorter opera-
tion time, quicker return to activity, and lower cost [13]. 
A 2024 meta-analysis found no significant difference 
between open and percutaneous release rates regard-
ing revision procedures, complications, or postoperative 
pain [5]. A 2014 meta-analysis found across 2,114 PAP 
procedures, the total success rate was 94% with a statis-
tically significant trend toward improved overall success 
rates over time [21]. Similarly, a 2023 systematic review 

supported these findings with an overall success rate of 
97% (n = 749) [22]. Wang et al. also found fewer failures 
(relative risk: 0.07, 95% CI 0.02 to 0.21) and greater levels 
of satisfaction (relative risk: 2.01, 95% CI 1.62 to 2.48) for 
PAP compared to CI [23]. Thus, percutaneous release can 
be a viable option to reduce the complications associated 
with larger skin incisions with open release.

Despite the satisfactory results with a percutaneous 
release, patients can present with post-operative swell-
ing, pain, and stiffness which can potentially be amelio-
rated with concurrent CI [8]. In the study by Jegal et al., 
patients in the PAP with CI group had a greater subjec-
tive feeling of symptom improvement than the PAP-only 
group even though both groups had similar pain scores. 
Liu et al. noticed that their cohort of PAP and CI patients 
had a subset of patients who had a restricted range of 
motion but had gradual restoration over time. These find-
ings were postulated from incomplete release, chronic 
flexor tendon adhesion, or post-procedure inflammation 
[9]. Following TFR, over-reactive local inflammation can 
lead to tendon adhesion and scar formation [8]. Post-
procedure CI can reduce the local inflammation and pain 
levels and possibly soften the pulley [13].

Nakagawa et  al. found with PAP, a total of 23 minor 
complications across 749 procedures, consisting of 4 
hematomas, 15 persistent pain, and 4 transient numb-
ness, without any major complications reported [22]. 
Several complications reported with CI are osteomyelitis, 
cellulitis, tendon rupture, fat tissue and local skin atro-
phy, and hypopigmentation [14]. Wang et  al. found no 
difference in rates of complications between PAP and CI 
(relative risk: 3.19, 95% CI 0.51 to 19.91) [23]. Iatrogenic 
nerve injury in the literature has been reported to range 
from 1 to 5.7% [12, 24]. The thumb is more susceptible 
to injury because the neurovascular bundle runs closer 
to the pulley than the other digits [12]. Additionally, the 
angle of the thumb at 90 degrees to the palm makes the 
procedure more technically difficult. To decrease the 
rates of complications, it is key to inject into the ten-
don sheath accurately which can include image-guided 
modalities for accurate localization. However, other fac-
tors such as repeat injections, dosage, and comorbidities 
(diabetes, palpable nodule, multiple trigger fingers) can 
affect the complication rate [14, 18].

PAP with concurrent CI is an effective method for TFR 
with high success rates and low rates of complications. 
It is also important to note that the success rate without 
complications of PAP with or without CI depends on the 
individual’s technique and experience. This highlights 
the importance of attention to detail for the procedure 
and utilizing image-guided release if needed [10]. Other 
therapeutic alternatives to CI have also been trialed such 
as using platelet-rich plasma (PRP) for TF. At a 3-month 
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follow-up, a 63-year-old woman experienced complete 
resolution of triggering with no symptom recurrence 
and may be explored further with larger studies [25]. 
PRP is effective in treating other tendon pathologies and 
its benefit over CI is as a potential longer-term solution 
[26]. Future studies should explore the optimal choice of 
corticosteroids for TFR and other longer-term alterna-
tives to CI. Additionally, future studies should investi-
gate the association between Quinnell grades, A1 pulley 
thickness, and TF symptoms. High-quality studies with a 
control or comparator group can also better control for 
confounding factors (eg. working conditions, activity lev-
els, rest, climate, environment, psychological mood) that 
may affect patient recovery. Analyzing the outcomes and 
complications for each digit as well will be important in 
guiding clinical decision-making.

These results must also be interpreted within the con-
text of its limitations. First, there was a wide range of fol-
low-ups, which can affect success rates and compilation 
rates reported. Second, there was baseline patient demo-
graphic heterogeneity, potentially biasing the results seen 
across the studies. Third, the corticosteroid choice, dos-
age, and properties of each corticosteroid can also affect 
the results. Thus, the results observed must be inter-
preted within the context of each corticosteroid used. 
Fourth, the majority of included studies did not include a 
comparator group, thus preventing the definitive conclu-
sion of the effectiveness of concurrent PAP and CI com-
pared to each procedure alone. Fifth, the studies did not 
report outcomes based on the digit the procedure was 
performed on, preventing the comparison of effects by 
digit.

Conclusion
Concurrent PAP and CI positively affect clinical out-
comes, PROs, and well-tolerated procedures with a low 
rate of complications. Future studies should focus on 
conducting high-quality studies with control and/or 
active comparator groups to better determine the effec-
tiveness of this combined procedure compared to each 
procedure alone.
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