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ABSTRACT 

 

Rheumatoid arthritis (RA) patients with active disease usually develop progressive 

deleterious clinical and radiological damage that may influence hand function. This 

thesis aimed to test the relations between hand function and clinical and radiological 

characteristics of RA. 

 

In this study 60 RA patients were subjected to full history taking, clinical 

examination, radiological evaluation, disease activity assessment by DAS28, 

objective hands function assessment by testing for power, pinch, and pulp to pulp 

grips, gross manual dexterity testing by Box and Block Test (BBT), and manual 

ability assessment by the ABILHAND questionnaire. 

 

Radiological damage was linearly correlated to the DAS28 score and disease. The 

hand function as evaluated by the ABILHAND questionnaire was inversely correlated 

to the DAS 28, disease duration, and radiological damage. Measures of hands  ’

strength for power, key pinch, and pulp-to-pulp grips tests of both hands were all 

found to be significantly correlated. BBT for each hand correlated to power and key 

pinch grips strength but not to the pulp-to-pulp grip. 

 

ABILHAND questionnaire scores could be predicted DAS28 scores and morning 

stiffness duration while BBT could be predicted by power and pulp-to-pulp grips 

strengths. Age, disease duration, radiographic findings could not predict ABILHAND 

and BBT scores. 

 

The degree of the disability of manual abilities could depend on the complex 

interaction between the task to be done, the patient’s motivational status, and his or 

her compensatory behaviors as radiological damage, disease duration, deformities, 

and limited ROM did not always experience worse hand functions. 

Keywords: rheumatoid arthritis, arm, activities of daily living, disability evaluation, 

outcome assessment. 
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Aim of the work 

 

 

The purpose is to assess the impact of rheumatoid arthritis disease 

on hand function by using the ABILHAND questionnaire and correlation 

with some clinical and radiological characteristics. 
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THE FUNCTIONAL ANATOMY AND 

BIOMECHANICS OF THE UPPER EXTREMITY 

 

The upper extremity is interesting from a functional anatomy perspective because of the 

interplay among the various joints and segments necessary for smooth, efficient movement. 

Movements of the hand are made more effective through proper hand positioning by the 

elbow, shoulder joint, and shoulder girdle. Also, forearm movements occur in concert with 

both hand and shoulder movements. These movements would not be half as effective if the 

movements occurred in isolation (Magermans et al., 2005). 

 

The functional structure of the hand and wrist 

The hand is primarily used for manipulation activities requiring very fine movements 

incorporating a wide variety of hand and finger postures. Consequently, there is much 

interplay between the wrist joint positions and efficiency of finger actions. The hand 

region has many stable yet very mobile segments, with complex muscle and joint 

actions (Joseph and Kathleen, 2007).  

 

The bony structure 

The bones of the wrist consist of the distal radius, scaphoid, lunate, triquetrum, pisiform, 

trapezium, trapezoid, capitate, and hamate. Five metacarpals and 14 phalanges make up the 

hand and the five digits (Figure 1)(Weissman and Sledge, 1986). 

 

 The most important carpal bone is the scaphoid because it supports the weight of the arm, 

transmits forces received from the hand to the bones of the forearm and it’s also a key 

participant in wrist joint motions. It transmits forces when the hand is fixed and the forearm 

weight is applied to the hand (Hamill and Knutzen, 2010). Because the scaphoid interjects 

into the distal row of carpals, it sometimes moves with the proximal row and other times with 

the distal row (Moritomo et al., 2000). 

https://www.google.com.eg/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Joseph+Hamill%22
https://www.google.com.eg/search?hl=ar&tbo=p&tbm=bks&q=inauthor:%22Kathleen+M.+Knutzen%22
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The pisiform is categorized as a carpal bone and is aligned volar to the triquetrum in the 

proximal row of carpals. It is not part of the wrist joint per se but functions as a sesamoid 

bone in the flexor carpi ulnaris tendon (Kaewlai et al., 2008). 

 

 

Figure 1. Bones of hand and wrist(Carolyn  and Wadsworth, 1983) 

 

The articulating surfaces of the capitate and hamate are convex and slide on the concave 

articulating surfaces of a portion of the scaphoid, lunate, and triquetrum so with flexion and 

extension, as well as radial and ulnar deviation, their combined surfaces slide opposite the 

physiological motion. The articulating surfaces of the trapezium and trapezoid are concave 

and slide on the convex distal surface of the scaphoid so with flexion and extension their 

combined surfaces slide in the same direction as the physiological motion. Because the 

trapezoid is bound to the capitate, they cannot slide in opposite directions during radial and 

ulnar deviation. The trapezii (the trapezium and trapezoid) therefore slide in a dorsal direction 

on the scaphoid during radial deviation and in a volar direction during ulnar deviation (Figure 

2) (Moojen et al., 2002). 

 

Because the concave trapezii slide in a dorsal direction on the scaphoid and the convex 

capitate and hamate slide in a volar direction on the lunate and triquetrum during extension 

and radial deviation, the resulting motion is a supination twist of the distal row on the 
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proximal row. A pronation twist occurs during flexion and ulnar deviation as the trapezii slide 

volarly and the capitate and hamate slide dorsally (Figure 2) (Moojen et al., 2002).  

 

 

Figure 2. XYZ Coordinate system used to describe screw axis orientation and 

position, viewing the carpus from a posterior position. The direction of the carpal rotation is 

indicated by flexion, extension, pronation, supination, and radial and ulnar deviation. The 

direction of carpal translation is indicated by positive and negative signs. (Moojen, 2002) 

 

Joints of the wrist 

The wrist joint is multiarticular and is made up of two compound joints; radiocarpal (RC) and 

midcarpal (MC) joints . It is biaxial, allowing flexion (volar flexion), extension (dorsiflexion), 

radial deviation (abduction), and ulnar deviation (adduction). Stability is provided by 

numerous ligaments: the ulnar and radial collateral, the dorsal and volar (palmar) radiocarpal, 

the ulnocarpal, and the intercarpal ligaments (Figure 3) (Resnick, 2002).  
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Figure 3. Joints of the wrist(Carolyn  and Wadsworth, 1983) 

 

The RC is enclosed in a loose but strong capsule that is reinforced by the ligaments shared 

with the MC joint. Proximally the biconcave articulating surface is the distal end of the radius 

and radioulnar disk; it is angled slightly volarward and ulnarward. Distally the biconvex 

articulating surface is the combined proximal surface of the scaphoid, lunate, and triquetrum. 

The triquetrum primarily articulates with the disk. These three carpals are bound together 

with numerous interosseous ligaments (Resnick, 2002). 

 

The MC joint is a compound joint between the two rows of carpals. It has a capsule that is 

also continuous with the intercarpal articulations. The combined distal surfaces of the 

scaphoid, lunate, and triquetrum articulates with the combined proximal surfaces of the 

trapezium, trapezoid, capitate, and hamate (Resnick, 2002). 

 

The distal radioulnar (RU) joint is not part of the wrist joint, although pain and impairments 

in this forearm articulation are often described by the patient as wrist pain (Shaaban et al., 

2004).  

 

When the hand flexes at the wrist joint (Figure 4), the movement begins at the MC joint. This 

joint accounts for 60% of the total range of flexion motion, and 40% of wrist flexion is 

attributable to movement of the scaphoid and lunate on the radius. The total range of motion 

(ROM) for wrist flexion is 70◦ to 90◦, although it is reported that only 10◦ to 15◦ of wrist 

flexion is needed for most daily activities involving the hand. Wrist flexion ROM is reduced 


