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Abstract

:

Finger deformities are a common reason for medical observation in children. Subtle clinical differences can have a significant impact on the diagnosis and treatment of these patients. Identification of the basic diagnostic and treatment principles of trigger thumb, trigger finger, and clasped thumb is of paramount importance to all general practitioners, pediatricians, and orthopedic surgeons who are involved in the care of children. The purpose of this article is to review the most important concepts regarding these important topics, focusing on etiology, epidemiology, clinical presentation, diagnosis, treatment and prognosis.
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1. Introduction


Trigger thumb is one of the most common pediatric hand conditions with a characteristic flexion deformity of the interphalangeal (IP) joint [1]. Another distinct but equally acquired condition is trigger finger, which is far less common than trigger thumb and can be associated with different underlying causes ranging from metabolic diseases to rheumatic pathology [2,3,4]. Clasped thumb, on the other hand, is a congenital deformity of the thumb characterized by a flexion and adduction deformity of the thumb associated with flexion of the IP and metacarpophalangeal (MCP) joints. Unlike trigger thumb, this condition is associated with an abnormal extensor mechanism of the thumb [5,6,7]. To avoid misdiagnosis and excessive and ineffective surgical procedures, clinical suspicion and correct diagnosis are key to appropriate treatment of these thumb deformities. This article aims to review these three relevant conditions, addressing issues related to etiology, epidemiology, diagnosis, treatment and prognosis based on the most recent literature.



1.1. Trigger Thumb


1.1.1. Epidemiology, Etiology and Mechanism


Trigger thumb is one of the most common pediatric hand conditions and it is defined as a stenosing tenosynovitis of the flexor pollicis longus (FPL) with a characteristic flexion deformity of the interphalangeal (IP) joint [1]. It affects 1 to 3 per 1000 children and it seems to be more prevalent in Asian and Hispanic populations [3,8,9,10]. The etiology is still controversial but it is probably multifactorial with a possible genetic predisposition [10,11,12], as it occurs more often in monozygotic twins, having an autosomal dominant inheritance pattern with variable penetrance [13,14,15]. Although historically it was often described as congenital, several studies evaluating thousands of newborns have not found any cases of trigger thumbs at birth, despite the known incidence that would lead one to expect its occurrence, supporting the fact that it is an acquired condition [9,11,12]. Unlike trigger finger in adults, histological studies using electron microscopic analysis of longitudinal sections of the A1 pulley and Notta’s nodule in pediatric age revealed large amounts of mature collagen and fibroblasts but no degenerative or inflammatory changes [16]. Although debated, one of the most widespread etiologic theories is that of microtrauma [8]. It is theorized that the naturally flexed and adducted position of the neonatal thumb, associated with the strength of the grasp reflex, may be the cause of subtle trauma to the FPL. This process results from an anatomical mismatch between the diameter of the FPL and the A1 pulley, which would lead to tendon swelling and/or pulley thickening [8]. In addition to the classically described A1 pulley, there is also a potential contribution from another pulley, the variable pulley (Av), which could lead to additional stenosis of the FPL tendon [17,18,19].




1.1.2. Clinical Presentation and Diagnosis


Most patients with trigger thumb are brought to the attention of a physician around the age of 2 [11,20,21]. The patient usually presents with one or both thumbs locked in flexion at the IP joint (Figure 1). This deformity is painless in this position, but commonly the patient will experience some discomfort when the thumb IP joint is forcefully extended, resulting in hyperextension of the MCP joint (Figure 1) [3]. Another common finding is a painless palpable nodule on the volar aspect of the MCP joint flexion crease called Notta’s nodule. It is rare to observe a “real triggering” in the thumb as we often see in the other fingers. Nevertheless, it may be present and is reported by parents as occurring very occasionally at home and is rarely noticeable or reproducible in the office at the time of the consultation. There are two well-known classifications, Sugimoto and Watanabe, based mainly on the presence of active triggering, passive triggering (Video S1—Sugimoto’s stage III; Watanabe’s: stage 2) or rigid deformity in the most severe stage (Table 1) [22,23]. The diagnosis of this pathology is purely clinical and there is no need for any diagnostic tests. The differential diagnosis should include the congenital clasped thumb, especially Tsuyuguchi type I—where we have a supple clasped thumb with isolated weakness of the extrinsic extensor tendons [24]. Other differential diagnoses to consider apart from partial or complete absence of the extensor apparatus include arthrogryposis, dislocation or fracture of the thumb or flexor tendon entrapment in the metacarpal head after trauma [15].




1.1.3. Treatment


Regarding the treatment of trigger thumb, there is no consensus on the initial approach, the therapeutic options or the best time for treatment [25]. Treatment options range from observation (no intervention) to conservative treatment (exercise and/or splints) and to surgical treatment (open or percutaneous) [1,26,27,28,29,30,31,32]. It is recognized that many cases resolve spontaneously, although the results in the literature vary even when considering similar follow-up times [1,26]. For this reason, a period of observation is acceptable in the expectation of self-limited resolution, although it is known that patients with rigid flexion of the IP joint of more than 30° have a very low rate of resolution, making the indication for surgery even more justified [26]. Conservative treatment with exercises or splints is an option, particularly used in Asian countries, with success rates ranging from 32 to 92% [33,34,35]. Successful treatment depends on the compliance of the patient and family, and the literature suggests that the more passively rigid the deformity is, the lower the success rate [33,34,35]. Of the several options available, the use of steroid injection or percutaneous release of the A1 pulley do not have the same safety profile or scientific acceptance and are therefore not techniques commonly recommended in pediatric patients [30,31,32]. Percutaneous release is associated with a significantly higher risk of recurrence, iatrogenic neurovascular or FPL injuries than open surgery, and the literature suggests that open surgery provides the most reliable results [30,31,32]. This is also the approach used by the first and third authors of this article, who believe that open surgery is the best treatment method for trigger thumb (Figure 2). In cases of thumb deformity with passively reducible flexion of the IP joint, the authors wait 6 months for self-limiting resolution, and if this does not happen, surgery is recommended. In cases of rigid IP joint flexion over the age of 2, we recommend surgery. We do not perform this surgery under the age of 2.




1.1.4. Prognosis


Trigger thumb has a good prognosis, with about 32–76% of trigger thumbs resolving their condition spontaneously with complete resolution after 5 years of follow-up without the need for any kind of intervention [1,26]. However, it is known that conservative and surgical treatment are associated with higher rates of resolution, with open surgery yielding the best results [29,30,31,32]. The outcome of conservative treatment depends not only on the specificity of the treatment method and the initial severity of the deformity, but also on the patient’s and family’s compliance, which is why there is a wide variability in results, as described previously [33,34,35]. Open surgical treatment is associated with excellent results and lower rates of recurrence or iatrogenic neurovascular injury compared to the percutaneous technique, although it is not exempt from complications such as incomplete release, wound complications, bowstringing, nerve injury, IP flexion deficit, and metacarpophalangeal joint hyperextension [1,27,29].





1.2. Trigger Finger


1.2.1. Epidemiology, Etiology and Mechanism


The trigger finger is a separate entity from the trigger thumb, and its occurrence is up to 10 times less common than in the thumb [36]. The etiology seems to be related to various factors, from trauma, anatomical anomalies or other associated diseases such as mucopolysaccharidosis or diabetes [2,3]. The presence of a trigger finger should also alert us to the possibility of rheumatoid disease (juvenile idiopathic arthritis) or collagen diseases, so it is important to keep these entities in mind as pathophysiologically favoring this condition. In terms of etiology, trigger finger is very different from its adult counterpart, arising due to a different set of anatomical conditions, such as the presence of anatomical abnormalities, including the thickening/nodularity of the flexor digitorum superficialis (FDS) or flexor digitorum profundus (FDP) tendons, slips or adhesions between the FDS and the FPL, proximal FDS decussation, abnormal slips of the FDS or constriction of A1, A2 or A3 pulleys [2,3]. According to Wong’s systematic review [2], the majority of these patients (54%) have only unilateral and single finger disease and the most commonly involved fingers are the 3th (44%) and the 4th (30%). The same article mentions that 29% of these patients have an underlying condition that predisposes them to the disease, most commonly mucopolysaccharidosis and related lysosomal storage diseases [2]. Patients with trigger finger associated with underlying systemic conditions often have bilateral or multiple digit involvement or concomitant carpal tunnel syndrome [2].




1.2.2. Clinical Presentation and Diagnosis


Most cases of trigger finger occur in the first 4 years of life, but it can also occur later, between the ages of 10 and 12 [36,37,38]. This condition most commonly presents as snapping and triggering of the finger, while less commonly, a fixed flexion deformity such as trigger thumb is seen. In some patients, it is also possible to identify a volar mass at the level of the MCP joint, representing a nodularity of the FDS or FDP due to tightening and continuous tendon friction caused by the A1 pulley during flexion and extension of the finger (Figure 3, Video S2) [3,36,37,38]. There may also be a painless click with digital manipulation, and in some cases, patients may report decreased range of motion, flexed finger posture, or secondary contractures of the PIP joint [3]. These patients may have one or more affected fingers, so in the clinical assessment, it is important to observe and test all the digits of the hand [3]. In addition, we should try to clinically understand the specific location of the trigger, as this will help us to perceive the anatomical site responsible for the discomfort, thus facilitating perception for the purposes of the subsequent surgical therapeutic approach. As with trigger thumb, the diagnosis is clinical and there is no need for imaging studies. However, it should be noted that children with this condition may have other underlying pathologies, so the diagnosis should consider the exclusion of these disorders [2]. The diagnostic work-up should therefore be directed toward investigating the underlying causes that may be responsible for the trigger finger. For this reason, radiographs may be useful to exclude bone mass, ultrasound may be used to evaluate flexor tendon nodules, inflammatory processes, or pulley thickening, and MRI can be used to evaluate soft tissue lesions, although it rarely changes the therapeutic approach and has the disadvantage of requiring sedation in small children [2]. If mucopolysaccharidosis is suspected, urine should be screened for glycosaminoglycans, and if positive, these patients should be referred for genetic evaluation [2]. Differential diagnosis should include congenital extensor mechanism deficiency, camptodactily and lateral band snapping syndrome [3,39].




1.2.3. Treatment


Regarding the treatment of trigger finger, an attempt at conservative treatment seems to be acceptable if there is no suspicion of metabolic disease or underlying anatomical abnormalities [2]. Nevertheless, approximately one third of these idiopathic cases do not resolve and end up requiring surgery [2]. If surgery is being considered, the procedure should begin with division of the A1 pulley and assessment of flexor excursion following this release. Unlike adults, this surgical step is often not sufficient to release the trigger and achieve full extension of the digit in children. If this is the case, the surgeon should look for other potential causes of mechanical conflict, such as nodules, abnormal FDS slips, abnormal lumbrical insertions, or adhesions between the FDS and FDP (Figure 4) [2,4]. If abnormal masses or structures are identified, they should be excised. If the trigger finger remains, it may be necessary to resect one or both FDS slips and/or partially resect the A2 pulley or resect the A3 pulley [2,4]. In the presence of trigger finger in a patient with mucopolysaccharidosis, it seems acceptable to try conservative treatment, but if there is no resolution within 6 months, surgical treatment should be pursued. In these patients, the initial approach is more aggressive, opting for sectioning of the A1 and A3 pulleys, sectioning of an FDS slip and release of the carpal tunnel concurrently [2,4]. In older patients with the suitable profile, it is possible to perform this procedure using the wide-awake local anesthesia no-tourniquet technique (WALANT), which can be useful in a step-wise approach, allowing us to sequentially understand the causes that contribute to the triggering of the finger, which can be actively extended by the patient during the procedure [40].




1.2.4. Prognosis


Trigger finger is associated with a good prognosis, with open surgery being associated with high success rates and low complication and recurrence rates [2,4]. Despite the fact that many of them occur in patients with concomitant systemic/metabolic pathology, the literature indicates that even in such patients, recurrence rates after surgery are low (6%), although it is important to highlight the short follow-up of patients in these studies [2]. It should be noted, however, that the therapeutic approach to trigger finger varies depending on the etiology and is more aggressive in the presence of an underlying medical condition [2,4].





1.3. Clasped Thumb


1.3.1. Epidemiology, Etiology and Mechanism


Congenital clasped thumb is a deformity of the thumb characterized by a flexion-adduction deformity of the thumb associated with flexion of the IP and MCP joints [5,6]. Clasped thumb is often bilateral, male predominant and is associated with an abnormal thumb extensor mechanism (extensor pollicis brevis (EPB), longus (EPL) or both) that prevents the thumb from being actively extended [5,6,7]. This deformity is often associated with other musculoskeletal diseases and approximately 68% are associated with various syndromes [7] (Freeman–Sheldon, Emery–Nelson, Moebius, Waardenburg, congenital contractural arachnodactyly, digitotalar dysmorphism, arthrogryposis and multiple pterygium) [5,6,7,41,42]. In these syndromic patients, it is common to see other congenital flexion finger deformities [5,6,7,41,42]. At birth, the thumb is in the palm, which is a normal and physiological position for the first 3 to 6 months of life. This flexed posture is a consequence of the intrauterine position of the wrist and fingers with the fingers in a fist position in which the other fingers overlap the thumb. With birth, it is expected that the thumb can be easily mobilized passively in extension and that progressively, this posture will resolve spontaneously, with normal function of the extensor mechanism [5,6,7,20,41,42]. If this evolution does not occur, the patient may have a congenital anatomical malformation that prevents this movement. In addition to clasped thumb deformity, these patients may concomitantly have syndactyly of digital web spaces, collateral ligament tightness, palmar plate contracture and hypoplasia of joint surfaces, affecting congruence and normal joint mobility and stability [5,6,7].




1.3.2. Clinical Presentation and Diagnosis


Patients with congenital clasped thumb present clinically with a flexion and adduction deformity of the thumb, which is usually positioned in the palm underneath the other four digits (Figure 5) [5]. Although the thumb-in-palm posture is physiologic up to 6 months of age, it is expected that the thumb will be easily passively extended and that active extension will be present after this period. In patients with a clasped thumb, this does not happen and there is either continued weakness or a complete lack of thumb extension, leaving a thumb in palm deformity with an MCP joint fulcrum (Figure 5) [5,7,43]. In the most severe cases, with complete absence of the EPL and EPB, the thumb crosses almost the entire palm and lies at the level of the base of the 5th finger [5]. This deformity is also often associated with other secondary deficiencies such as first web space narrowing and contracture, collateral ligament tightness, palmar plate contracture, and changes in joint congruency [5]. According to the severity of the deformity, Tsuyugushi classified these deformities into the following three types: Type I—supple clasped thumb (the thumb could be passively abducted and extended against the resistance of thumb flexor, without other digital anomalies); Type II—clasped thumb with hand contractures (the thumb could not be passively extended and abducted, with or without other digital anomalies); Type III—clasped thumb associated with arthrogryposis [5,24].




1.3.3. Treatment


Regarding the treatment of clasped thumb, there are conservative and surgical options [5,6,7,44]. Conservative treatment is usually reserved for younger patients, ideally under 1 year of age, who present flexible deformities that allow passive correction [7]. In these cases, although it varies, protocols have been described that include wearing a splint full time with the thumb in extension for approximately 6 months and then, after achieving full extension of the thumb, moving to wearing the splint only at night for another 6 months [7]. If this treatment protocol is ineffective, surgical treatment may offer the possibility of correcting the deformity [7]. Surgical treatment varies according to the degree of deformity and should focus on correcting the various components that may contribute to the overall deformity of the thumb [6,7,44]. Therefore, it may be necessary to open the first interdigital space with skin flaps (Z-plasty, four-flap Z-plasty, stiletto flap or dorsal rotation advancement flap), release the fascia and carpometacarpal capsule, and release the intrinsic muscles (adductor pollicis and first dorsal interosseus) (Figure 6) [6,7,44]. It is also critical to stabilize the MCP joint (capsule plication, ligament reconstruction and/or joint transfixion with K-wire, chondrodesis) and to rebalance the musculature (extensor indicis or flexor digitorum superficialis tendon transfer and FPL lengthening) (Figure 6) [6,7,44].




1.3.4. Prognosis


The prognosis for clasped thumb varies depending on the severity of the deformity. In mild deformities that are sufficiently flexible to undergo passive mobilization, or with only extensor tendon weakness, conservative treatment (splinting) provides good results. However, in cases of deformities with late presentation (after 2 years old), marked first web space/hand contractures without passive extension of the thumb (Tsuyugushi’s Type II) or when associated with arthrogryposis (Tsuyugushi Type III), its effectiveness is limited and surgical treatment remains the most reliable option [6,7,44].






2. Conclusions


The purpose and importance of this article is to provide a global approach to these three relevant pathologies in pediatric hands (Table 2). The relevance of recognizing and differentiating between a trigger thumb and a clasped thumb allows for proper management and avoidance of inappropriate surgical procedures or therapeutic approaches that may be harmful to the patient. Another important message is that trigger fingers in children, other than the thumb, are very uncommon and may be associated with underlying systemic conditions that should be excluded (rheumatic, endocrinologic, or metabolic conditions). Awareness of these concepts should be embraced by all general practitioners, pediatricians and orthopedic surgeons, allowing for early referral and timely observation of these patients in specialized units whenever clinically warranted, allowing for proper counseling of parents and the best treatment for their children.
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Figure 1. (a) Left trigger thumb with typical clinical appearance with the thumb locked in flexion at the IP joint; (b) compensatory hyperextension of the MCP joint is visible when the IP joint of the thumb is extended. The yellow circle identifies Notta’s nodule at the level of the MCP volar crease. 
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Figure 2. Intra-operative photographs of the open surgical treatment of the trigger thumb of a 3-year-old boy, with sectioning of the A1 pulley and release of the flexor pollicis longus tendon, allowing correction of the deformity and full extension of the interphalangeal joint. 
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