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Abstract

Trigger finger is a common condition usually curable by a safe, simple corticosteroid injection. Trigger finger results from
a stenotic Al pulley that has lost its gliding surface producing friction and nodular change in the tendon. This results in
pain and tenderness to palpation of the Al pulley, progressing to catching and then locking. Splinting for 6 to 9 weeks
produces gradual improvement in most patients as does a quick steroid injection with the latter resulting in resolution of
pain in days and resolution of catching or locking in a few weeks. Percutaneous or open release should be reserved for
injection failures particularly those at high risk for continued injection failure including diabetics and those with multiple
trigger fingers. We present a step-by-step method for injection with illustrations to encourage primary care providers to
offer this easily performed procedure to their patients.
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Introduction

Trigger finger and trigger thumb (TF to denote all digits), or
stenosing flexor tenosynovitis, is a common cause of pain
and disability characterized by painful clicking or locking
of a finger or thumb. We searched PubMed for relevant
English language articles using the terms “trigger finger”
and “stenosing tenosynovitis,” and further focused our
search using the terms “steroid injection” and “corticoste-
roid injection.” We then identified additional articles to read
from the references cited by these articles.

TF has an annual incidence of 28 cases per 100 000 and a
lifetime prevalence of 2.6% in the general population, peak-
ing among adults in their 50s and 60s.'”* Diabetics have an
increased lifetime prevalence of 5% to 10%.*° TF may also be
seen in association with carpal tunnel syndrome, Duputryen’s
disease, and inflammatory arthritis.” Multiple digits can  Figure I. The digital pulley system and flexor tendon sheath
simultaneously be involved.® The thumb, third and fourth fin- injection at the proximal phalanx.
ger, and the dominant hand are most often involved.!®!! TF ~ After Ryzewicz and Wolf (2006).2
can be seen in children usually as a trigger thumb,>'>!# which
may be a distinct clinical entity from pediatric trigger finger'
and may be acquired rather than congenital as a prospective 'Mayo Clinic, Rochester, MN, USA
cohort stuc}y of 2-week-old infants without trigger thumb Corresponding Author:
developed It 3'3/1900 by 1 year .Of age.lG . L Stephen P. Merry, Mayo Clinic, 200 First Street SW, Rochester, MN
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deterioration of its inner fibrocartilaginous gliding sur-
face!”!® producing tendon friction. This friction results in
nodular change in the tendon and inflammation seen as
hypervascularity in the flexor tendon on ultrasound
(US).!>2° The 5- to 7-mm length A1 pulley of each digit can
be located on surface anatomy on the palmar side opposite
the bony prominence of the dorsum of the metacarpopha-
langeal (MCP) joint.”?! Alternatively, on palmar surface
anatomy, the Al pulley is located at the ulnar side of the
thumb at its proximal crease, the proximal palmar crease of
digit 2, and the distal palmar crease of digits 3 to 5.2

An etiologic relation in adults performing manual labor,
particularly those whose work or hobbies require prolonged
tight repetitive gripping with palmar pressure or use of
power tools with direct vibratory forces on the flexor ten-
dons, has long been suspected though unproven.''?32
Occupational causes were not associated with TF in 2 series
of patients presenting to hand surgeons for treatment.?%?’
Querying patients regarding hobbies involving flexor ten-
don overuse such as pulling weeds, biking or power tool use
might elicit causative or contributory activities.

Diagnosis is based on the presence of pain and tender-
ness of the Al pulley in grade I Green’s classification,?®
catching during flexion and extension of a finger or thumb
in grade II and locking requiring use of the contralateral
hand to open the finger after flexion in grade III. Rarely,
patients will present with a locked finger that cannot be
even passively extended (grade IV).

Even though the pathology is in the Al pulley on the
volar metacarpal head, patients may insist that the location
of the “catching” is in their interphalangeal (IP) thumb or
proximal interphalangeal (PIP) finger joint. Gentle digital
pressure on the Al pulley with active and passive digit
movement to demonstrate triggering and palpation for pain
and potentially a tendon nodule at that location confirms the
diagnosis and may help patients understand that the pathol-
ogy is indeed in the A1 pulley. US imaging of the A1 pulley
is 85% sensitive and specific for TF using a pulley thick-
ness cutoff of 0.62 mm with an average pulley thickness in
TF 0f 0.77 to 0.79 mm (normal 0.43 to 0.47 mm) regardless
of age, sex, body mass index, or adult height.?’ The pain of
TF should be differentiated from Duputryen’s contracture,
carpal tunnel syndrome, infectious tenosynovitis, and MCP
arthritis.

Splinting is an efficacious treatment for TF, resulting in
an approximately 60% cure rate, but must be maintained for
6 to 9 weeks.??3 It is unknown whether an MCP or a PIP
joint blocking orthosis is superior as various studies have
shown differing results.’!** A recent novel approach to
increase acceptability is night splinting, which showed res-
olution of symptoms in 55% of patients presenting with
grade I or II TF for less than 3 months duration who were
splinted at night for 6 weeks.** Observation is another
option as one retrospective case series by a hand surgeon

found that 52% of patients had complete resolution of trig-
ger finger within an average time of 8 months without
splinting or corticosteroid injection.>* Avoidance of sus-
pected causative activities is often recommended, but
whether it hastens resolution beyond simple observation is
unknown.

Most patients in the United States who learn that a 5-min-
ute injection will be at least as effective and result in more
rapid symptom relief as 6 to 9 weeks of finger splinting or 8
months of observation will choose injection.?? First reported
in 1953 by Howard, single corticosteroid injections in TF
have been associated with long-term cure rates of 60% in
many case series, cohort studies, and a few randomized trials
with cure rates approaching 90% particularly when a second
or third injection is given.?**} All of the long-acting cortico-
steroids appear nearly equally effective.*

In one series of 77 patients followed for an average 4.5
years after TF steroid injection, patients experienced resolu-
tion of pain in the first few days, resolution of locking in the
first few weeks, and complete or near complete improve-
ment in 80% and partial improvement in 17% at 6 weeks
with persisting cures in 61% at 4.5 years.’® Cure rates of
70% to 80% were reported by 4 other investigators report-
ing over 2- to 3-year follow-up data after up to 3 injec-
tions.*>*7 A 2007 meta-analysis on TF injection included
four prospective randomized controlled trials and con-
cluded steroid injections resolve TF in 57% of patients.’! A
Cochrane review from a 2007 literature search published in
2009, including 2 of those randomized controlled trials con-
cluded that corticosteroid versus placebo lidocaine injection
for TF had a number needed to treat (NNT) of 3 to benefit
at 1 month and NNT of 2 to benefit at 4 months post-injec-
tion. 37”4484 T ower rates of resolution have been demon-
strated in fingers (vs thumbs), in diabetics, those with
multiple TF, diffuse swelling (vs a palpable nodule) and
patients with more severe grades of disease.®3%°%! For
patients with partial improvement, optimal timing of the
next injection appears to be after 69 days,*? not sooner.>?

Ultrasound guidance offers no advantage over landmark
guidance, other than greater accuracy of intrasheath place-
ment of steroid,”* which did not correlate with higher effi-
cacy in a 1998 radiographic dye study™ or in 2 randomized
trials of US-guided intrasheath versus landmark-guided
intrasheath injections.’>>” Two other randomized trials of
US-guided intrasheath injection versus extrasheath injec-
tion similarly showed no difference in efficacy.’®>’ This is
likely because any steroid placed in the area has the same
salutary effects on the regional structures.

Side effects of steroid injection include pain, bleeding,
steroid flare reaction, infection, and transient elevation of
blood glucose levels in diabetic patients. Rare cases of ten-
don rupture and deep space infection have been reported
though neither was seen in the multiple case series and ran-
domized trials including hundreds of patients referenced
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Figure 2. Marking the target.

above. Patients with rheumatoid arthritis are at higher risk
for tendon rupture and should be referred for release.?

Percutaneous or open Al pulley release is used for TF
cases that fail splinting and/or steroid injection. A recent
Cochrane analysis of 14 trials including over 1200 patients
undergoing surgical release was unable to ascertain a benefit
of release procedures over steroid injection, and demon-
strated increased short-term pain.®” Landmark-guided meth-
ods of longitudinal laceration of the A1 pulley are still used,
though are being replaced by US-guided techniques, which
have demonstrated low risk of tendon laceration or neuro-
vascular bundle injury.®"%> US-guided TF release and open
release appear to have equal efficacy in a nonblinded ran-
domized controlled trial.®> Medicare reimbursement for TF
release in the United States is low, albeit with some regional
variation,® leading some to suggest that early referral is bet-
ter because percutaneous release may be more cost-effective
for those at higher risk of nonresponse to injection.**

Procedure

The 4 approaches to steroid injection for TF appear to be
equally effective.’>~ %% The classic method is to inject into
the superficial tendon sheath through the A1 pulley, moving
the finger to ensure one is not in the tendon. A cadaver dis-
section of fingers using this technique found that only 15%
actually were into the sheath.>* A modification of that tech-
nique is to inject extra-synovial superficial to the tendon
sheath. The least painful approach may be to inject the
proximal phalangeal portion of the tendon sheath through a
lateral approach while carefully avoiding the neurovascular
bundle®®%7; but this technique is technically more difficult

for those infrequently performing such injections. A fourth
method and the one we use and teach to our learners in our
procedure clinic is a simple, safe entry over the volar proxi-
mal phalanx through the tendon to inject into the posterior
(deep) space between tendon and sheath without US guid-
ance as shown in Figure 1.

This has been demonstrated to also be less painful than
the classic technique and is safe and simple to learn.®®® A
subcutaneous single-injection digital block with 2 mL of
1% lidocaine administered prior to injection further reduced
pain in a recent randomized clinical trial.”

Step 1: Obtain written informed consent for risks of
pain, bleeding, steroid flare reaction, and rare risk of
infection, tendon rupture, and possible failure to improve.
Position the patient with their hand supine on the exam-
ining table. Conduct a procedural pause to assure correct
finger. Mark the target with the tip of an ear speculum for
no-touch technique over the central proximal phalangeal
flexor crease as shown in Figure 2.

Step 2: Prep the arca with chlorhexidine-alcohol for
30 seconds. Betadine paint and dry may be substituted
in patients with a chlorhexidine or alcohol allergy/
sensitivity.

Step 3: Draw up a syringe with 0.5 mL bupivacaine
0.25% and 0.5 mL of methylprednisolone 40 mg/mL
with a large (eg, 18g) needle then replace with a 25-27g
needle. Lidocaine 1% or 2% may be substituted for
bupivacaine but results in a shorter duration of pain
relief.

Step 4: Insert the 25-27g needle into the target down
through the combined superficial and deep flexor tendon
to the central volar proximal phalanx bone (Figure 3).
Depress the plunger on the syringe and if no flow occurs,
withdraw the needle almost imperceptibly about 1 mm to
achieve flow into the space between the posterior flexor
tendon sheath and the tendon. There is no need to con-
firm placement outside the tendon through movement of
the digit as in the classic method of injection into the
sheath at the Al pulley. Since the flexor tendon of
the thumb is less flat, it may help to grasp either side
of the tendon with a clean gloved nondominant hand in
the no-touch technique (Figure 3) to insert the needle
on the ulnar/palmar side of the thumb over the proximal
phalanx.

What Postinjection Advice Do You
Give?

Patients are provided the following “rule of 3s” advice:
e Don’t use your finger much for 3 days. (Buddy tap-

ing or splinting their finger will remind them to not
use it.)
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A Band-Aid is applied

Figure 3. Trigger finger and thumb proximal phalangeal intra-sheath injection technique.

e Avoid tight grasping for the next 3 weeks—*no
power gripping” to avoid tendon rupture.

e [fnot completely better, return for repeat injection in
3 months (and again for a third and final injection
after that as needed).

e Expect improvement of pain in days, locking and
stiffness in weeks.

o For future prevention, use padded gloves, tools,

handlebars.
e Decrease use of vibratory power tools requiring tight
gripping as possible.
Discussion

Stenosing flexor tenosynovitis (TF) is a common disabling
condition. Primary care providers should be able to quickly
diagnose and provide rapid cure with a simple, low-risk
landmark-guided corticosteroid injection. Injection into
the flexor tendon sheath overlying the proximal phalanx is
safe, effective, and less painful than an injection at the Al
pulley.

Night splinting the affected finger in for 6 to 9 weeks is
an acceptable alternative and may augment compliance
over continuous splinting. Release procedures are a rea-
sonable alternative for patients who have failed to improve
with multiple steroid injections, particularly those at high
risk of continued failure.
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