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Abstract

The treatment of rheumatoid arthritis of the hand requires a holistic approach where surgical treatment is aimed at decreasing pain and improving function. This article briefly describes the principles and outlines the common procedures involved in treating rheumatoid hands.
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Introduction

With the introduction of newer biological medications to treat rheumatoid arthritis, the prevalence and severity of deformity seen clinically has decreased dramatically. There is a difference of opinion between hand surgeons and rheumatologists regarding the indication, timing, and effectiveness of surgery for the rheumatoid hand, especially since the evidence supporting the effectiveness of surgery for rheumatoid arthritis (RhA) is rather low [1]. For trainee surgeons, the exposure to rheumatoid hand surgery has drastically reduced giving that only a handful of surgeons regularly perform this type of surgery. A RhA patient with hand deformity does not necessarily equate to surgical intervention. It is important to understand patients' needs and expectations for improvement and available surgical options that predictably ameliorate function. Despite these shortcomings in outcomes-based research, surgery still remains a mainstay for many patients to improve hand function.

Discussion

The principles of surgical treatment of rheumatoid hand were benchmarked by William A Souter who set up the criteria for successful planning and execution of surgical treatment. The guiding principle was that the mere existence of deformity is not necessarily an indication for surgery as even in the presence of remarkable deformity and architectural disorganization, efficient function can be preserved with regards to power, grip, and pinch. The surgical programme needs to be tailored to the individual patient with aims of surgery being relief of pain, restoration of function, prevention of further damage and cosmetic improvement in decreasing order. In the final analysis advisability of any operation must be assessed in terms of the potential function improvement relative to individual patient needs [2].

Souter also developed the procedural order sequence according to the potential benefit and negative effects where he preferred extensor tendon synovectomy and excision of the ulna with wrist stabilisation if required as a most redeeming and gratifying operation. This was followed by flexor tendon synovectomy and metacarpophalangeal (MCP) joint arthroplasty to produce excellent results. In order to succeed such operations require collaboration with allied professionals like orthotists, hand therapists, occupational therapists, etc. The less rewarding surgeries were those of proximal interphalangeal (PIP) joint replacement and correction of finger deformity as it required advanced surgical expertise. Souter also suggested that thumb procedures should be carried out after reconstructing other fingers, thus allowing the thumb to be placed in an optimal functional position. He also believed that it is better to carry out several small operations at relatively frequent intervals rather than carrying out a major onslaught at once. This should allow adequate hand therapy, recovery time, and allow for dynamic or static deformities to settle and plan further procedures precisely and effectively [2]. This article will review the most common forms of surgery currently utilized for the management of RhA within the hand. 

MCP Joint

RhA results in volar subluxation of the proximal phalanges and ulnar drift of the fingers. Inability to extend the fingers limits the mass grip function of hand, while fine pinch is hampered because the index and middle fingers can no longer oppose the thumb in a tip-to-tip pinch [3]. Fusion of the finger MCP joint is rarely performed because the arc of motion of the fingers is initiated at the MCP joint [4]. In the early stages of RhA, synovectomy of the MCP joint coupled with a cross intrinsic transfer in which the ulnar lateral bands are transferred to either the proximal phalanges or the extensor is performed [5].

In patients with chronic MCP joint subluxation or with joint destruction, an arthroplasty procedure is indicated. MCP joint arthroplasty has the advantage of shortening the skeleton at the MCP joint, which will decrease the tension on the tendons and ligaments contributing to the ulnar deformity. Silicone implants have continued to be popular for the RhA hand because of the ease of placement and the relative accessibility for implant replacement. A critical sequence in the operation is to centralize the extensor tendon by a combination of imbricating the stretched radial sagittal bands and releasing the tight ulnar bands. Standard protocol after this arthroplasty is to initiate a six-week dynamic extension exercise protocol [6].

Tendon rupture and Tenosynovitis

Synovitis is the hallmark of patients with RhA. This frequently affects extensor tendons of the hand more than the flexor counterparts [7]. The surgical management of tenosynovitis is tenosynovectomy, which is safe and effective in restoring function in patients with RhA. Besides, it can be useful in preventing tendon rupture and median nerve compression neuropathy [8]. Tendon rupture is a common dilemma in patients with RhA. The definitive treatment for the tendon rupture is addressing the offending causes like removing the ulnar head and excising hypertrophic synovial tissue that can cause attrition and weakness of the extensor mechanism respectively [9].

Strategies for extensor tendon reconstruction follow the principles for tendon transfer. When the little finger extensor tendon is ruptured, the distal end of the intact tendon can be transferred end-to-side to the intact ring finger. When the ring and little finger extensor tendons are ruptured, the ideal transfer is to use the extensor indicis proprius (EIP) tendon to power the ring and little fingers. When the middle, ring, and little fingers are ruptured, transfer the Flexor Digitorum Superficialis (FDS) tendon from either the middle or the ring finger to power the ring and little fingers, while the EIP tendon is used to power the middle finger. Although synergistic with wrist extension; using FDS for finger extension is not a synergistic transfer that might prove hard for some patients to accommodate to postoperatively. The FDS is recommended to pass either through the ulnar or radial subcutaneous tunnels to avoid potential scarring from tunnelling through the interosseous membrane [10]. Beware that some RhA patients have a zigzag hand and fingers deformity where the entire hand is radially deviated while the fingers are in an ulnar swept deformity.

Finger Deformities: Boutonniere versus Swan-Neck

The joints in the hand and wrist are linked, and the deformity of a proximal joint will affect the position of the joints distally. Swan-neck deformity usually causes a functional problem because the patient is unable to make a full fist due to the hyperextended posture of the PIP joint, whereas in Boutonniere's deformity, particularly in the ulnar digits, the concern is more of an aesthetic than a functional concern [6]. The aetiology of Boutonniere deformity arises at the PIP joint where synovitis causes an elongation of the central slip. The lateral bands sublux below the axis of rotation resulting in shortening of the retinacular ligaments. These constellations of events result in an incomplete extension of the PIP joint and hyperextension of the DIP joint due to tightening of the lateral bands. For flexible deformity, the treatment is soft tissue reconstruction along with joint synovectomy, tightening of the stretched central tendon and bringing the lateral band dorsally. For fixed deformity, the treatment is joint fusion or implant arthroplasty [6].

In swan-neck deformities, the treatment will be determined by where the problem originates because this deformity can arise from the Distal Interphalangeal (DIP) joint, the PIP joint, or the MCP joint. Synovitis of the MCP joint causes alteration of the volar plate causing MCP joint subluxation. At the end, it produces a shortening of the intrinsic muscles leading to PIP joint hyperextension. Moreover, synovitis of the MCP joint produces an alteration of the insertion of the long extensors on the dorsal base of the proximal phalanx, producing hyperextension of the PIP joint. The deformity of the PIP joint is the result of the transfer of the extensor force to the base of the middle phalanx. Synovitis of the PIP joint can extend to FDS tendons and joint collateral ligaments. This synovitis produces degeneration of the FDS insertion and of the volar plate and collateral ligaments. It ultimately determines abnormal hyperextension of the PIP joint because of the action of the extensor forces [11,12]. Synovitis of the DIP joint produces the rupture of the terminal extensor tendon insertion resulting in mallet finger deformity.

Deformities of the DIP joint are managed with DIP fusion. When a flexible hyperextension deformity of the PIP joint is present, the most accredited surgical option considered is tenodesis, which can be performed using the FDS [13] or the conjoint lateral band [14]. After the treatment of the PIP joint, it is crucial to treat both MCP and DIP joint deformities, which may contribute to hyperextension of the PIP joint [13]. In patients with severe damage of the PIP joint (as in articular cartilage damage, unstable dislocation, and irreducible hyperextension deformity), arthroplasty or fusion is indicated.

Thumb Deformities

It is said that the thumb constitutes 50% of the hand function. Therefore, the most rewarding part of rheumatoid hand surgery is to reconstruct the thumb so that the patient has a stable and supple thumb to improve grip strength, posture, and appearance. For Boutonniere thumb deformity, the MCP joint is the problem and fusion of the MCP joint will shorten the thumb a little, which will balance the extensor mechanism to give the thumb a more natural posture. For the swan-neck thumb, the problem is at the carpometacarpal (CMC) joint, for which one can either fuse the CMC joint or perform an arthroplasty procedure with either a tendon interposition or an implant [6].

Conclusion

Despite both rheumatologists and hand surgeons having a better armamentarium with newer drugs, design of implants, and surgical trickery; collaboration between them is paramount for the successful management of rheumatoid hand challenges. Rheumatologists serve as coordinators for the overall care of RhA patients treated by various specialists. A referral to hand surgeon does not mean failure of medical treatment but an introduction of the patient to a hand surgeon who can plan current and future care. In order to ascertain the long term effectiveness of hand surgery procedures on RhA patients there is a need for high impact clinical studies that could guide us all to the ideal management solutions.
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