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Steroid injection using tendon excursion for
trigger finger: introduction to injection
methods and analysis of treatment results
Sang Hyun Ko, Dong Eun Kim, Tong Joo Lee

Department of Orthopedic Surgery, Inha University Hospital, Incheon, Korea

Purpose: Local corticosteroid injections are routinely used as first-line treatment for
trigger finger. The accurate delivery of steroids into the tendon sheath is important for
the effectiveness of the treatment and the prevention of complications. This study
aimed to introduce our steroid injection technique for trigger finger, which uses ten-
don excursion of the flexor tendon, and evaluate the clinical outcomes in patients
who were treated with this technique.

Methods: A total of 171 patients with trigger finger who were treated with steroid
injections were retrospectively reviewed. The efficacy of injection and complications
were investigated. The efficacy was evaluated as"good,” “fair," or “poor." The results
were analyzed according to the type of finger and the Quinnell grading system.
Results: The total efficacy was 83.6% (good/fair, 143 digits; poor, 28 digits). The treat
ment success rate for Quinnell grade IV was 43.8% (7 of 16). This rate was significant-
ly lower than those of Quinnell grades Il and Ill, which were 88.9% (88 of 99) and
87.5% (49 of 56), respectively (Il vs. IV, p=0.004; Il vs. IV, p=0.010). The success rate
for the four fingers excluding the thumb was significantly higher than that of the
thumb (88.2% vs. 75.4%, p=0.048).

Conclusion: The steroid injection technique using tendon excursion showed excellent
results and low complication rates. In particular, the second to fourth fingers and cas-
es of low-grade trigger finger showed more effective results.

Keywords: Hand, Trigger finger disorder, Steroid injection, Injection technique, Tendon
excursion

Introduction

Trigger finger, which is also known as stenosing tenosynovitis, is caused by the
thickening of the first annular (A1) pulley surrounding the flexor tendon of the
finger. It is the most common hand disease that causes pain and dysfunction of
the hand [1]. Trigger finger can be nonsurgically treated using splints, nonsteroi-
dal anti-inflammatory drugs, or conservative treatment by injecting steroids into
the aponeurosis. Surgical methods such as percutaneous incision or invasive Al
pulley incision are performed when conservative methods are ineffective [1-3].

Local steroid injection in the trigger finger, which was first reported in 1953 by
Howard et al. [4], is a convenient technique and produces excellent results (thera-
peutic efficiency of 60%-93%) [5-7]. It is important to accurately inject the ste-
roid into the flexor tendon sheath to increase the therapeutic effect of steroids
and reduce side effects such as tendon rupture, skin atrophy, and discoloration,
which can occur because of local injection [8,9]. However, there is only a 36% to
49% probability that the drug will be accurately injected into the flexor tendon
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sheath during actual steroid injection [10,11], and only a few
studies have reported the steroid injection technique and its
clinical results in trigger finger.

This study aimed to introduce our steroid injection tech-
nique for trigger finger, which uses tendon excursion of the
flexor tendon, and to evaluate the clinical outcomes in patients
who received this technique as the primary treatment. Our hy-
pothesis was that the technique simultaneously provided satis-
factory finger function restoration and low complication rates.

Methods

Ethics statement: This study was performed in accordance
with the Declaration of Helsinki. The design and protocol of
this study were reviewed and approved by the Institutional
Review Board (IRB) of Inha University Hospital (No. INHAUH
2019-09-008). Verbal informed consent was obtained from all
participants prior to the study. Written informed consent was
waived by the IRB because of its retrospective nature via med-
ical records.

1. Subjects

From January 2014 to June 2019, 478 patients with trigger
finger who were treated with local steroid injections at our in-
stitution were retrospectively reviewed. The study subjects in-
cluded patients with idiopathic trigger finger who were fol-
lowed up for at least three months after steroid injection treat-
ment. The diagnosis of idiopathic trigger finger was made on
the basis of clinical assessments by an orthopedic hand surgeon
at the first outpatient visit. The exclusion criteria included con-
genital trigger finger, diseases that involve the joints as rheuma-
toid arthritis or other connective tissue diseases, concomitant
diseases that affect prognosis such as diabetes mellitus and/or
chronic kidney disease, and coexisting symptomatic carpal
tunnel syndrome or de Quervain’s disease. Patients who had a
history of steroid injections at other hospitals or had undergone
surgical treatment, those who were followed up for <3 months,
or those with multiple digit involvement were also excluded
from this study.

2. Injection technique

All patients were injected by an experienced orthopedic hand
surgeon (T.J.L.) on an outpatient basis by using the following
method (Fig. 1, Supplementary Video 1). With the patient lying
in the supine position, the nodule of the flexor tendon was pal-
pated on the Al pulley, and the patients palm was extensively
sterilized with alcohol (Fig. 1A). With the affected finger in a
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flexed state, a 25-gauge needle was inserted deep into the flexor
tendon at a 45° angle from the proximal to the distal part of the
Al pulley (Fig. 1B). After bending and extending the finger, it
was confirmed that the needle moved with the movement of
the finger (Fig. 1C). After repeating the flexion and extension
movements of the finger until the needle no longer moved, a
mixture consisting of 0.5 mL of 40 mg/mL triamcinolone ace-
tonide (Triam Inj.; Shin Poong Pharm Co., Ltd., Seoul, Korea)
and 0.5 mL of 1% lidocaine (Huons Lidocaine HCI 1%; Huons
Co., Ltd., Seongnam, Korea) was injected. Intrasheath injection
was confirmed by feeling a fluid thrill without resistance by
palpating the affected finger during injection. After injection,
the fluid-filled synovium along the flexor tendon was visually
observed (Fig. 1D). After the injection treatment, movement of
the fingers was allowed immediately. Immobilization of the
splint was not performed. After the first steroid injection, fol-
low-up was performed for at least 3 months. If symptoms did
not improve, the injection was readministered with an interval
of at least 6 weeks, and the number of injections per digit did
not exceed two injections. After two injections without benefit,
patients were encouraged to pursue surgical management
(open Al pulley release).

3. Clinical outcomes

The Quinnell grading system [12] was used to assess the
clinical severity of the trigger finger. On the basis of this classi-
fication, the patients were rated as follows at the first outpatient
visit: 0, normal movement; I, uneven movement without lock-
ing; II, actively correctable intermittent locking; III, passively
correctable intermittent locking; and IV, locked digit (Table 1)
[12]. The treatment results of steroid injection, changes in pain
and symptoms, and presence or absence of newly developed
side effects were assessed during follow-up. The evaluation of
the treatment effect was classified into “good,” “fair;” and “poor”
according to the status during the follow-up period. A case was
graded as “good” when pain and trigger phenomena complete-
ly disappeared and did not recur in the follow-up period. A
case was graded as “fair” if some symptoms remained but
caused no discomfort in daily life. Patients with “good” and
“fair” grades were considered satisfied with their results. A case
was graded as “poor” if the symptoms did not disappear even
after two injections or temporarily improved but recurred to
the state before the injection and if the surgical treatment was
performed within the final follow-up period.

4. Statistical analysis
The data are presented as mean * standard deviation or as
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Fig. 1. Photograph demonstrating the injection technique using tendon excursion in trigger finger. (A) Palpitate the metacarpal neck. (B)
With the affected finger in a flexed position, insert a 26-gauge needle aiming at 45°. (C) Ask the patient to flex and extend the finger to
ascertain that the needle tip is not in the tendon. (D) Inject and feel the fluid thrill.

Table 1. Quinnell grading of trigger finger [12]

Grade Clinical finding No. of patients (n=171)

0 Normal movement 0(0)

| Uneven movement 0(0)

Il Intermittent locking, actively correctable 99 (57.9)
1 Intermittent locking, passively correctable 56 (32.7)
v Locked digit 16 (9.4)

Values are presented as number (%).
Modified from Amiri Aref et al. [12] according to the Creative Commons
License.

numbers and percentages. The treatment results of the thumb
and other fingers were compared using Pearson chi-square test.
Post hoc tests were used following Pearson chi-square test to
compare the success rates according to the Quinnell grade. The
analysis was conducted using IBM SPSS Statistics ver. 25.0 for
Windows (IBM Corp., Armonk, NY, USA). Statistical signifi-
cance was set at p<0.050.

https://doi.org/10.12790/ahm.21.0134

Results

1. Patient demographics

Among the 478 patients, 171 digits (171 patients) were en-
rolled in this study after applying the inclusion and exclusion
criteria (Fig. 2). Table 2 shows a summary of the patient demo-
graphics. There were 51 males (29.8%) and 120 females
(70.2%), and the mean age was 56.1 +12.0 years (range, 17-83
years). The mean follow-up period after the first injection was
17.6 +14.9 months (range, 3-54 months). The most commonly
affected digit was the thumb (69 digits [40.4%]), followed by
the index finger (28 digits [16.4%]), middle finger (58 digits
[33.9%]), ring finger (26 digits [15.2%]), and little finger (4 cas-
es [2.3%]) (Table 2). According to the Quinnell grading system,
there were 99 digits of grade IT (57.9%), 56 digits of grade IIT
(32.7%), and 16 digits of grade IV (9.4%). Patients with grades
0 or I that were not considered for injections were not included
in this study (Table 1).
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(n=478)

Patients with trigger finger(s) who were treated with
local steroid injections from January 2014 to June 2019

A\ 4

Excluded (n=307)

+ Involvement of multiple digits (n=136)

- Concomitant diseases (n=68)

- A history of steroid injections at other hospitals (n=37)

- Coexisting carpal tunnel syndrome or deQuervain desease (n=12)
- Follow-up period of <3 months or without medical records (n=51)
- Others (n=3)

A4

For final analysis
(n=171)

A 4

Patients who received only
one injection treatment
(n=120)

Fig. 2. Flowchart of patient selection for this study.

Table 2. Patients' demographics

Characteristic Data (n = 171)
Age at the first visit (yr) 56.1+12.0(17-83)
Sex, female:male 120 (70.2):51 (29.8)
Symptom duration (mo) 55+9.4
Follow-up period (mo) 17.6+ 149
Affected digit

Thumb 69 (40.4)

Index finger 28 (16.4)

Middle finger 58 (33.9)

Ring finger 26 (15.2)

Little finger 4(2.3)

Values are presented as mean+standard deviation (range) or number (%).

2. Clinical outcomes

The total efficacy was 83.6% (good/fair, 143 digits; poor, 28
digits) (Table 3). Among 171 digits, 120 digits (70.2%) showed
complete recovery after the first steroid injection, and no recur-
rence of symptoms was observed within the follow-up period.
Fifty-one digits (29.8%) showed no improvements in symptoms
or showed recurrence of symptoms within the follow-up period
and received the second injection treatment after 6 weeks of
follow-up. By contrast, symptoms were relieved in 23 digits
(13.5%). Among the 28 digits (16.4%) that did not improve
their symptoms even after two steroid injections, 25 digits
(15.2%) underwent surgical treatment (open A1l pulley release),
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A\ 4

Patients who received two
injection treatments
(n=51)

and three patients withdrew from the follow-up.

The treatment success rate for Quinnell grade IV was 43.8% (7
of 16), which was significantly lower than those of Quinnell
grades IT and III, which were 88.9% (88 of 99) and 87.5% (49 of
56), respectively (Il vs. IV, p=0.004; III vs. IV, p=0.010) (Fig. 3).

In the case of the thumb, 53 out of 69 cases (76.8%) showed
improvements in symptoms, and the other four fingers (ex-
cluding the thumb) showed improvements in symptoms in 90
out of 102 cases (88.2%). For the other fingers (excluding the
thumb), the success rate was significantly higher than that of
the thumb (p=0.048) (Table 3).

3. Complications

During the follow-up period, one digit (0.6%) with subcuta-
neous tissue atrophy and two digits (1.2%) with skin depig-
mentation were observed (Fig. 4). Superficial infection oc-
curred in two digits (1.2%), which were treated with oral anti-
biotics. There were no cases of tendon rupture, nerve damage,
or blood vessel damage.

Discussion

Trigger finger, which was first described by Notta [13] in
1850, is a stenosing tenosynovitis of the flexor tendon that
causes pain and dysfunction of the hand [1]. Ever since How-
ard et al. [4] first used hydrocortisone injection as a treatment

https://doi.org/10.12790/ahm.21.0134
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Table 3. Comparison of clinical outcomes between the thumb and other fingers

Affected digit
Variable Al Thumb Index finger ~ Middle finger Ring finger Little finger  Other fingers  p-value”
(n=171) (n=69) (n=14) (n=58) (n=26) (n=4) (n=102)
No. of injections 0.409
1 120 (70.2) 46 (66.7) 10 (71.4) 44 (75.9) 17 (65.4) 3 (75.0) 74 (72.5)
2 51(29.8) 23 (33.3) 4(28.6) 14 (24.1) 9 (34.6) 1(25.0) 28 (27.5)
Response 0.048
Good|/fair 143 53 12 51 22 3 90
Poor 28 16 2 7 4 1 12
Efficacy 143 (83.6) 53 (76.8) 12 (85.7) 1(87.9) 22 (84.6) 3 (75.0) 90 (88.2)
Quinnell grade 0.647
Il 99 (57.9) 37 (53.6) 9 (64.3) 36 (62.1) 14 (53.8) 3 (75.0) 62 (60.8)
1l 56 (32.7) 25(36.2) 2(14.3) 21(36.2) 8 (30.8) 0(0) 31(30.4)
1\ 16 (9.4) 7 (10.1) 1(7.1) 5(8.6) 2(7.7) 1(25.0) 9(8.8)

Values are presented as number (%) or number only.

IComparisons of thumb vs. other fingers performed using the Pearson's chi-square test.

p=0.004

1007
90
80
70
60
50 1
40
301
20 1
10 1

p=0.799 p=0.010

Efficacy (%)

Grade IlI Grade IV

Quinnell grade

Grade Il

Fig. 3. Comparison of the efficacy of steroid injections by Quinnell
grading.

for trigger finger, therapeutic results of 60%-93% have been re-
ported, and local steroid injection is known as the primary treat-
ment method for trigger finger [5-7]. In the present study, the ef-
ficacy of our steroid injection technique was investigated. Our
injection technique uses tendon excursion during injec-tion to
accurately deliver steroids into the flexor tendon sheath. It
showed excellent results and low complication rates.

To increase the therapeutic effect of topical steroid injection,
it is important to accurately inject the steroid into the flexor
tendon sheath [8]. However, there is a low probability that the
steroid will be accurately injected into the flexor tendon sheath
during blind steroid injection. In a study by Kambhin et al. [10],

https://doi.org/10.12790/ahm.21.0134
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Fig. 4. A 56-year-old female patient with right trigger thumb
developed complications after the second steroid injection. The
photograph shows skin depigmentation and fat atrophy of the
right thumb.

the distribution of methylene blue was visually confirmed
during surgical treatment after injecting methylene blue solu-
tion into the flexor tendon sheath of 77 patients scheduled for
surgical treatment of trigger finger. Only 38 patients (49.4%)
reported that methylene blue was injected into the flexor ten-
don sheath. In a study by Fowler et al. [11], the distribution of
iopamidol contrast dye was examined by live fluoroscopy in 25
patients; only nine patients (36.0%) reported that the dye was
injected into the flexor tendon sheath. To accurately inject ste-
roids into the tendon sheath during blind injections, Freiberg et
al. [14] inserted the needle deep into the flexion tendon from
the proximal part of the A1 pulley, extended and flexed the fin-
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ger to observe that the needle moved together, and then with-
drew the needle gradually until the needle did not move with
the finger. It was suggested that the drug should be injected at
the position where the needle did not move while it was being
pulled out. This is similar to our injection technique, which
uses tendon excursion, but it is different in that the needle is
pulled out of the flexor tendon by repeatedly performing exten-
sion and flexion movements of the finger instead of withdraw-
ing the needle.

During injection, if the finger is well flexed and extended, the
needle can come out of the flexor tendon well. In other words,
with proper tendon excursion during injection, the tip of the
needle can be positioned into the flexor tendon sheath (Fig. 5).
In the present study, the efficacy of steroid injection in the oth-

er fingers (except the thumb) was 88.2%, which was higher

than that seen in the thumb at 75.4% (p=0.048). We thought
that the reason why the treatment results of the thumb were
not as good as those of other fingers could be the difference in
the accuracy of the injection location between the thumb and
other fingers. The distance of tendon excursion is generally 3.0
to 3.4 cm for the flexor digitorum profundus (FDP) and 2.8 cm
for the flexor pollicis longus (FPL) in the neutral state of the
wrist [15]. Because the distance of tendon excursion of FDP is
longer than that of FPL, there may be differences in the accura-
cy of the injection location. We believe that these differences
could affect the difference in treatment outcomes between the
thumb and other fingers.

In the trigger finger, as the Al pulley surrounding the flexor
tendon thickens, the tunnel for tendon excursion narrows, and
the tendon excursion of the flexor tendon becomes limited [1].

A1 pulley A2 pulley

B/

Fig. 5. Diagram showing the needle tip position during tendon excursion. (A) Insertion of the needle tip up to the tendon in the bevel-up
state. (B) Rotation of the needle tip 180° to bevel down. (C) View of the needle entering into the flexor sheath after tendon excursion but

not passing through the tendon substance.

Fig. 6. Cross-sectional view showing three possible positions of the needle tip in the A1 pulley. (A) Intratendinous injection, (B)

intrasheath injection, and (C) extrasheath injection.
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Quinnell [12] classified the stages of the trigger finger by its
symptoms. In fingers of Quinnell grade IV, there were limitations
in our injection technique due to fixed tendon excursion because
such fingers are fixed in a bent or nonflexed state. In this study,
16 patients (9.4%) had grade IV disease, and the treatment rate
was 43.8% (7 of 16), which was significantly lower than those of
Quinell grade II (88.9%, 88 of 99) and grade III (87.5%, 49 of 56).
This difference in the treatment rate may be caused not only by
the difference in the degree of initial symptoms but also by the
possibility that inaccurate injection occurred because of the lim-
itation in the tendon excursion distance due to the restriction of
the extension movement during injection.

Although local steroid injections are effective for treating
various musculoskeletal disorders, complications may arise.
The potential complications of local steroid injection include
infection, skin depigmentation, tendon rupture, and fat atrophy
[8]. The injection site is crucial when administering a steroid
injection (Fig. 6). If the steroid injection is intratendinous, it is
highly likely to damage the tendon tissue and lead to necrosis
of the collagen bundle of the tendon, which results in tendon
rupture [16,17]. There have been a few reports of rupture of the
flexor digitorum tendon after steroid injection for trigger finger
[18]. Several studies have been reported that extrasheath injec-
tion is as effective as intrasheath injection [19,20]. However,
extrasheath injection has the potential to cause skin depigmen-
tation and/or fat atrophy because the steroid spreads into sub-
cutaneous tissue. It has been reported that fat atrophy can cause
1% depigmentation in 5% of patients after local steroid injec-
tion [21]. In the present study, the results showed a low inci-
dence of complications; only one digit (0.6%) had subcutane-
ous tissue atrophy, and only two digits (1.2%) had skin depig-
mentation. We believe that the reason for the relatively low in-
cidence of complications is that our technique induces in-
trasheath injection as much as possible. In addition, the fact
that the injection per digit was not performed more than twice
and that the second injection was performed at an interval of
more than 6 weeks may have reduced complications.

Ultrasound-guided injection is a widely used technique for
intrasheath injection and has been reported to have excellent
treatment rates of 91.4% to 93.4% [22,23]. However, it requires
a lot of time and is expensive compared with blind injection
techniques. On the other hand, our injection technique is sim-
ple, quick, inexpensive, and easy to follow even by unskilled
operators.

This study had several limitations. First, this was a retrospec-
tive study, and there was no control group that did not use our
technique. Therefore, it was difficult to analyze the therapeutic

https://doi.org/10.12790/ahm.21.0134

effect of injections using our technique. Randomized controlled
trials may be needed to provide a higher level of evidence. Sec-
ond, our technique is to inject into the tendon sheath, which
first requires intratendon needling. Although steroids are not
injected directly into the tendon, it has the potential to cause
microtrauma to the tendon. Finally, the confirmation of wheth-
er steroids were accurately delivered into the flexor tendon
sheath was limited. Intrasheath injection was judged via the na-
ked eye and by palpation of thrills. It may be necessary to accu-
rately check whether the steroid is injected into the intrasheath
by using ultrasound. Despite these limitations, our findings are
meaningful because they provide evidence of the clinical effects
of our technique and are valuable as a report that introduces
our injection technique for trigger finger.

Conclusion

The steroid injection technique using tendon excursion of
the trigger finger showed excellent results and low rate of com-
plications. In particular, second to fourth fingers with longer
tendon excursions showed more effective results than the
thumb. Fingers of Quinnell grade IV with poor tendon excur-
sion showed lower treatment results.

Supplementary materials

Supplementary Video 1 can be found via https://doi.org/
10.12790/ahm.21.0134.
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