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Abstract

Introduction Stenosing tenosynovitis or trigger finger is a common cause of hand disability. With the 174-year
history of the condition, treatment strategy and new minimally invasive surgical approaches are essential
for researchers around the world.

The objective was to determine the current treatment options of the stenosing tenosynovitis using the Russian
and foreign literature.

Material and methods The original literature search was conducted on key resources including Scientific
Electronic Library (www.elibrary.ru), the National Library of Medicine (www.pubmed.org) and MedLine.
Seventy contributions were identified published for the last 10 years.

Results and discussion Treatment of stenosing ligamentitis can be initiated depending on the stage
of the disease, the duration, relapses or complications, comorbidities. Conservative orthopaedic treatment
includes joint immobilization and/or corticosteroid injections. Although percutaneous dissection
of the annular ligament is minimally invasive and has advantages of less tissue trauma, shorter recovery time,
absence of painful scars open ligamentotomy can help to minimize complications and relapses of the disease.

Conclusion Conservative treatment of trigger finger is effective in 47 to 93 % and surgical procedures are
practical in 94-99 %. Surgical treatment can be employed with failure of conservative treatment and has been
shown to be effective and with a low rate of complications and relapses.
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INTRODUCTION

Stenosing ligamentitis (SL) (“snapping finger”, Knott’s disease) is a common disease of the fingers,
whichis caused byinjurytothe tendon-ligamentous apparatus leading toimpaired motor function [1].
Snapping finger can be described as the sensation or sound of crackling within the affected finger
during movement [2]. The disease was first described by the French surgeon Alfred Nott in 1850 [2, 3]
and is characterized by a typical “snapping” of the finger or fingers at maximum flexion, limited
movements, pain at the base of the fingers when pressing, and morning stiffness of movements
inthe hand [4]. SL can lead to an impaired hand function and grip strength. As the disease progresses,
the patient's quality of life may change [5, 6].

The objective was to determine the current treatment options of the stenosing tenosynovitis using
the Russian and foreign literature.

MATERIAL AND METHODS

The original literature search was conducted on key resources including Scientific Electronic
Library (www.elibrary.ru), the National Library of Medicine (www.pubmed.org) and MedLine using
keywords in Russian and in English: stenosing ligamentitis, incidence of pathology, conservative
therapy, operative treatment, long-term results, complications.

Inclusion criteria:

— full-text scientific articles reporting fundamental information about stenosing ligamentitis
(etiology, pathomorphology, classification);

— full-text scientific publications containing modern information on treatment methods
(conservative and surgical) of SL;

— full-text scientific articles reporting the results of multicenter cohort studies, specific clinical
examples of the treatment of SL, complications and long-term results of therapy.

Exclusion criteria included abstracts of scientific conferences, articles without a full-text version,
publications that did not fully meet the inclusion criteria.

Seventy contributions including 59 foreign and 11 Russian publications brought out for the last
10 years were identified.

RESULTS

Etiology of the disease Several causes of trigger finger have been described in the literature, although
the exact etiology has not been identified. Possible causes include repetitive, monotonous finger
movements and local trauma [7]. There are associations between trigger finger and an occupation
that requires prolonged grasping and bending of the arm, such as the use of scissors or hand
tools [7-10]. Knott's disease can be caused by deforming arthrosis of the finger joints, tenosynovitis
of the flexor tendons and other inflammatory diseases of the hand [11]. SL can develop with
systemic diseases: diabetes mellitus, gout or rheumatoid arthritis [12]. The condition can be
caused by monotonous hand movements (typing on a keyboard, driving a car); regular, intense
stress on the fingers; inflammatory process localized in the hand; injuries and damages; hereditary
predisposition; atherosclerosis; thyroid diseases; constant compression of the ligaments; physical
labor associated with a load on the hands [13, 14]. Although the natural history of SL is not fully
understood, McKee et al. reported 52 % of patients symptom free at 8 months in a cohort of 348 cases
without any treatment [15]. According to statistics, SL occurs in 2-3 % of the population, being
common in females aged 40 and older [16]. The condition often occurs in children [17]. SL primarily
affects the ring (44 %) and the thumb (26 %) fingers; middle finger is involved in 20 %; little finger,
in 7 %; index finger, in 3 % of cases [18].
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Pathomorphology In SL, inflammation and hypertrophy of the annular ligament result in gradual
restriction of the flexor excursion [19, 20]. The biomechanical basis for the effective functioning
of the hand tendons is provided by a system consisting of annular and cruciform pulleys in each finger,
which serve to maximize the force produced by the flexor tendon and the efficiency of movement
(Fig. 1) [19].

Fig. 1 Diagram of the
osteofibrous canal
showing (A) ring-
shaped pulleys (A1-A5);
(C) cruciform pulleys
(C1-C3); (PA) palmar
aponeurosis

PA Al

The first annular trochlea (A1) on the metacarpal head is the commonly affected trochlea in LS,
and cases have been reported in the second and third annular trochleas (A2 and A3), as well
as in the palmar aponeurosis [19]. Due to the location, the A1 pulley is exposed to the highest forces
and pressure gradients during normal and power grips. Knott's disease is characterized by thickening
of the tendon sheath and Al ligament, nodules on the tendon and narrowed lumen leading

to disruption of the connection between the tendon and its sheath at the level of the metacarpal
head.

Classification There are four degrees of severity of SL as graded by Green [11] (Table 1)

Table 1
SL graded by D.P. Green
Stage Clinical manifestations

I (initial) Patient-reported pain, pinching, tenderness over A1l pulley
II (active) Fixation during finger extension on physical examination

. [II A | Correcting pinched fingers using passive finger extension
I (passive) IIIB | Loss of active flexion
IV (contracture) Pinching with fixed flexion contracture of the proximal interphalangeal joint

Patients may experience painless clicking or stiffness of the affected finger in the early stages
of the disease (stage I) [21]. As the disease progresses, painful pinching or locking of the finger
occurs and may require passive extension of the unaffected hand (stage II). On examination,
the joints of the affected finger are not swollen or erythematous, despite complaints of pain.
With snap finger, a thick and painful A1 pulley can be palpated distal to the transverse palmar crease,
which distinguishes it from other hand diseases (rheumatoid arthritis, gout, etc.). The presence
of the “painful nodule” and absence of previous trauma confirm the suspicion of stage III SL. Patients
with advanced stage of the disease (grade 1V) deliberately try to avoid active use of the finger, which
leads to the development of a fixed contracture of the proximal interphalangeal joint [21].

Treatment of stenosing ligamentitis The most effective treatment for Knott’s disease is still
a matter of debate [23, 24, 25, 26]. A variety of techniques can be used in medical practice depending
on the grade of the condition and conservative therapy is applied first [27].

Conservative treatment SL can be primarily treated with non-steroidal anti-inflammatory drugs
for pain relief, immobilization of the metacarpophalangeal joint, corticosteroid injections, physical
therapy and massage [25, 28, 29].
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Immobilization of the metacarpophalangeal joint Splinting is aimed at preventing friction
caused by the flexor tendon moving through the affected Al pulley until the inflammation is
controlled [29]. Splinting is a suitable
treatment option for patients who
refuse corticosteroid injections [30].
The method is less effective
in patients with severe triggers or long
duration of symptoms. In this case,
a variety of tires can be wused
including custom-made ring tires,
tires made of thermoplastic, metal,
or ready-made tires (Fig. 2) [29].

The finger should be splinted
for 6 weeks or longer if inflammation
persists. Lunsford et al. recommended
immobilization  of the joint
for 6-10 weeks, with treatment
success rates ranging between 47 % and 93 % [27]. As pain and inflammation decrease, the patient
can self-splint at night and gradually resume normal hand activities [29]. Some patients may
require up to 6 months. Based on the European HANDGUIDE study, it was concluded that there is
no optimal orthopedic regimen, and the duration of treatment should be individualized depending
on the duration of symptoms, severity and preference of each patient [22].

Fig. 2 Options for splinting fingers [29]

Corticosteroid injections Treatment of trigger finger by steroid injection was described as early
as 1953 by Howard [30]. Some authors reported high effectiveness (up to 93 %) in the initial
stages of SL in the absence of concomitant endocrinological diseases, with the disease lasting less
than 6 months and one affected finger [31, 32, 33, 34]. Many researchers emphasize that the Knott’s
disease lasting more than 6 months is associated with chondroid metaplasia of the Al ligament
and conservative therapy cannot be effective [32, 33]. The available literature shows the effectiveness
of the therapy ranging between 49 % and 93 % after the first
injection [32, 34]. Castellanos et al. reported the long-term
effectiveness of corticosteroid therapy at 69 % (follow-up
duration was 8 years, 71 patients were included in the
study) [35].

The injection is traditionally given directly into
the sheath [36]. There are reports of effective extrasynovial
injection reducing the risk of tendon injury (Fig. 3) [29].

Polat et al. reported effective corticosteroid therapy
in 43 patients; injections were ultrasound guided [37].
The authors reported the high effectiveness

. ey e e . . . . . Fig. 3 Steroids injected in the Al
of glucocorticosteroid injections combined with joint pulley; NV of the neurovascular bundle

immobilization. Shultz et al. reported a prospective study
of 99 trigger finger cases and patients with multiple involved fingers were 5.8 times more likely
to have no resolution of symptoms compared with those with a single affected finger [38].

Physical therapy and massage include:
— ultrasound effect on the inflamed tendon and vagina to reduce inflammation and scar adhesions;

— friction massage of tendons to address adhesions, nodules and swelling;

909 Genij ortopedii. 2024;30(6)



Literature review

— passive range of motion in the metacarpal and interphalangeal joints;
— passive internal and external stretching of the hand and wrist [29].

Ferrara et al. recommended the use of external shock wave therapy (ESWT) with a frequency of 15 Hz
and a flow density of 0.1 to 3 bar [39]. ESWT was an effective and safe therapy for the conservative
treatment of SL: it seemed to reduce pain and trigger severity and to improve functional level
and quality of life.it significantly relieves pain, improves the functional level and quality of life.

Surgical treatment With ineffective conservative treatment and blockades, late stages of the disease,
surgical intervention with dissection of the A1 annular ligament at the base of the finger can be
recommended [40-43].

The Knott’s disease can be surgically treated with:

1) open procedure using a small skin incision, suturing and subsequent dressings (under local
anesthesia, the orthopedic surgeon cuts the Al annular ligament, which limits the movement
of the tendon) [44, 45];

2) a minimally invasive method using small skin punctures with a needle, without sutures
or bandages [46, 47].

Open surgery is the “gold standard” for the treatment of SL as it allows for a more thorough
examination of the surgical site, is highly effective (effectiveness approaches 100 %) and has a low
complication rate [48]. There are many techniques for open surgical treatment of SL [49, 50, 51].

Kosiyatrakul and Luenam reported the following surgical technique [52]. The patient's hand is
placed in the supinator position, the thumb is positioned in the radial abduction. The incision line
is planned before local anesthesia is injected. The radial groove is located between the Al pulley
and the radial sesamoid bone. The flexor pollicis longus and proximal phalanx of the thumb are
identified by palpation and marked with a marker (Fig. 4). The skin is infiltrated with 3-4 ml of 1 %
lidocaine without epinephrine and a tourniquet is placed around the shoulder. A skin incision
is made along the intended line. With incision in the deep dermal layer of the skin, gentle blunt
dissection is used to identify the radial digital nerve in the subcutaneous layer. The A1l ligament is
cut with a scalpel along its radial edge (Fig. 5). The skin is sutured with 4-0 nylon stitches.

Fig. 4 Illustration of the skin incision (red line), Fig. 5 Dissection of the Al pulley of the thumb
radial sulcus (dashed blue line), and radial sesamoid along the radial edge [52]
(dashed black line) [52]
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Open intervention on the A1 pulley can be associated with minor and major complications [53, 54].
Minor complications (pain at the scar, at the Al pulley and a slight lag in extension) do not require
surgical treatment. Major complications cause significant hand dysfunction including persistent
or recurrent triggering, flexor tendon strain, and digital nerve injury [55].

The radial digital nerve is the most vulnerable structure during release of the Al pulley
of the thumb [56]. The nerve can be damaged if the skin incision is too deep. Anatomical studies have
shown that the nerve is located at a depth of 1.29-2.19 mm in the skin. Once the deepest dermal
layer of skin has been incised, careful blunt dissection should be performed to identify and protect
the radial digital nerve [56].

Koopman et al. performed a retrospective study of 3428 patients who underwent open surgery
for trigger finger and reported that 16 % of patients experienced complications and 2 % required
surgical treatment [57].

Federer et al. reported a significantly higher complication rate (26.3 % vs. 13.0 %) in patients
with diabetes compared with patients without diabetes, which was associated with a significantly
higher rate of limited postoperative range of motion in patients with endocrinological pathology [58].

Percutaneous annular ligament intervention is widely covered in the literature, with success rates
approaching 95 % [59, 60]. Percutaneous release of the Al pulley was first performed in 1958
by Lorthioir [61]. Eastwood et al. called it an outpatient procedure back in 1992, showing 94 % success
rate [62]. With this intervention, the metacarpophalangeal joint is hyperextended with the palm
facing upward, thereby stretching the A1 pulley and displacing the neurovascular structures dorsally.
After injection of lidocaine to relieve pain, the needle is inserted through the skin into the A1 pulley.
It is then moved to cut the pulley proximal and distal to the injection site [60].

Zhigalo et al. developed a new minimally invasive method for subcutaneous dissection
of the A1 ligament using special small-diameter needles (0.6—1.2 mm) [63, 64]. The technique was
applied for 215 patients, excellent to good results were obtained in most cases (70 % and 20.3 %,
respectively); fair outcomes were seen in 7.5 % and poor results with recurrence were observed
in 2.2 % of cases [63].

Chinese researchers Pan et al. reported the effectiveness of ultrasound-guided percutaneous release
of A1 pulley by using a needle knife in 21 patients [65], obtaining an effect with a single intervention.

Xie et al. randomized 76 patients to open or percutaneous surgery and found no difference in finger
range of motion or symptom recurrence [60]. However, some authors reported an increased risk
of incomplete release, scarring, nerve damage, and recurrence [66]. Aksoy and Sir suggested that
percutaneous decompression is an intervention performed blindly, and can be associated with a
damage to the digital nerve (hypoesthesia), recurrence, painful scar and tendon rupture [66].

Despite the high effectiveness of surgical treatment of SL, which has been identified by many authors,
there are publications reporting persistent pain syndrome in long-term studies of patients. Thus,
Langer et al. reported moderate or severe pain in 37 % of cases at one year of the intervention [67].

However, not only surgical intervention is fraught with consequences. Oh et al. reported an unusual
case of flexor digitorum profundus rupture after a single corticosteroid injection in a 57-year-old
male golfer [68]. There were other reports of similar complications [69, 70].

DISCUSSION

Stenosing ligamentitis is a common cause of hand disability and is often encountered in practice
of experts; however, the choice of the optimal treatment is still a matter of debate. Conservative
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treatment is indicated for grades I-III of the disease. Corticosteroid injections can reduce
the thickness of the Al pulley and are considered first-line therapy. However, many authors
report low effectiveness of hormonal therapy (43-57 %) [16, 19, 27, 28, 30, 34, 38]. Corticosteroid
injections should be offered to all patients before surgery, regardless of comorbidities [12, 41].
Individual orthopedic splints can reduce pain, but require long-term immobilization of the joint.
Success rates with orthosis range from 50 % to 93 %, with less than 50 % success rates for the thumb
involvement [22, 29]. However, literature review including randomized cohort studies shows a lack
of convincing evidence of high-level effectiveness [4, 14, 15].

Most authors report the preferred surgical treatment [6, 26, 40, 41, 43, 60, 66]. Surgical treatment
of SL should not be performed within three months after corticosteroid injection [19, 27]. According
to many researchers, effectiveness rates are comparable with open treatment and percutaneous
release [24, 27, 42, 52, 57, 60]. The percutaneous release is considered a less invasive procedure,
but there is a risk of iatrogenic damage to the radial digital nerve [36, 46, 61, 62, 63]. Although
the open procedure is the preferred option according to many authors, it is associated with a risk
of infection at a short term and the formation of scar tissue, however, it has higher success rates
reported in retrospective long-term studies [1, 45, 52, 53]. In addition to that, the method allows
surgeons to identify a rare case of atraumatic rupture of the deep digital flexor tendon [27].

We believe that treatment for Knott's disease should be tailored. Each treatment option has its
own benefits, risks, and limitations. These issues should be discussed with the patient before
making an informed decision. We agree that treatment should begin with conservative methods
for grades I-III SL. Surgical methods have higher success rates, but should be used after failed
conservative therapy, for recurrent condition and stage IV of the disease (Fig. 6).

Conservative No effect, recurrence
Grade [-1lI
therapy
Stenosing Open treatment
ligamentitis )
Grade IV Surgical
treatment Percutaneous release

Fig. 6 Treatment algorithm for stenosing ligamentitis

Further study of the etiology, pathogenesis and pathomorphology of LS will help develop new
methods of therapy. New minimally invasive methods are essential for treatment of Knott's disease.

CONCLUSION

Analysis of current literature has shown that most cases of trigger finger can be effectively managed
without surgery with conservative measures with corticosteroid injections and/or orthopedic
immobilization of the metacarpophalangeal or proximal interphalangeal joint.

Open surgery or percutaneous release are indicated for relapse after or failed conservative treatment
or initially in cases lasting > 6 months. Open trigger finger release is an elective surgical procedure
that serves as the gold standard treatment for trigger digits and is associated with minimal
complications.
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