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Abstract

Introduction: The carpal instability is a biomechanical alteration with multiple pathogenesis. It ensues due to
disturbance of the normal ligament and bone connections that control the wrist. There are four major types of carpal
instability: 1 Dorsal intercalated segment instability (DISI) 2.Volar intercalated segment instability (VISI) 3.Ulnar
translocation, and 4. Medial carpal instability. Instability in the wrist in Rheumatoid arthritis (RA) appears as a result
of incongruity between joint and bone surfaces, capsular and ligament laxity and muscle-tendon imbalance, and to
evaluate carpal instability in RA and to determine the type of carpal instability using radiography.

Material and methods: In 30 patients with diagnosed RA we made anteroposterior and lateral radiographies in
neutral position of both hands. On anteroposterior radiographies we measured carpal-ulnar distance. For evaluation
of the bone set ups on lateral radiographies we used the axial Linscheid method for drawing carpal axes that enable
measurements of angles which can define position of the carpal bones: scaphoid-lunate, radio-lunate and capitate-
lunate angles.

Results: Of 60 rheumatoid hands in 50 we found carpal instability: ulnar translocation (32 hands), VISI (14
hands), DISI (4 hands). We detected isolated form of carpal instability in 38 hands, while in part we found complex
carpal instability i.e. combination of two types of instability (12 hands).

Conclusion: This radiographic method enables evaluation of carpal instability and quantitative analysis for

determination of the type of the carpal instability in RA.
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Introduction

Carpal instability is a biomechanical alteration with multiple
pathogenesis. It occurs when there is disruption of the normal
ligament and bone relations that control the wrist. The term carpal
instability is introduced in 1967 by Dobyns [1] and is defined as
follows: wrist not capable to endure physiological burden or has
disturbed kinetics or both [2].

By radiography, the wrist is considered instable when there is
deterioration in sagittal and/or anteroposterior placement of carpal
bones out of the normal standards. In recent decades, together with
the enhancement of the knowledge for biochemical mechanisms of the
wrist, classifications were refined [3-5]. But, in everyday praxis
according to the clinical and radiographic presentation there are four
types of carpal instability: 1. DISI (dorsal intercalated segment
instability) when lunate rotates in dorsiflexion and capitate is
dislocated dorsally forming zig-zag radio-lunate-capitate line; 2. VISI
(volar intercalated segment instability): opposite mechanism from
DISI, when lunate rotates in palmar flexion; 3. Ulnar translocation -
wrist is displaced towards ulna; 4. Medial carpal instability -
displacement of normal palmar tilt of the wrist towards dorsally (most
often after fracture of the distal radius). Instability usually occurs in
RA, arthrosis or Morbus Kienbdck, as well in some metabolic diseases
[6-9]. Besides, about 10% of all carpal traumas end with instability

[3,4]. Carpal instability in RA ensues as a result of incongruity between
joint and bone surfaces, capsular and ligament laxity and muscle-
tendon imbalance [7].

First diagnostic method for evaluation of the carpal instability in
RA is radiography [3]. It is necessary to make objective measurements
of the position of the carpal bones on anteroposterior and lateral
radiography in neutral position, tending to get the right image of the
carpal functional status. For that purpose there are several methods,
but the axial method by Linscheid [10] has proven to be most accurate
and most useful [5,11].

The aim of this study, using radiographic evaluation of the wrist, is
to answer the questions whether there is carpal instability in RA and
what type of instability is in the matter with radiographic evaluation.

Material and Methods

Standard rutine Radiographs of the hands, wrists and feet were
made in postero-anterior view and they were separately, in random
order, scored in pairs by the two independent readers: rheumatologist
and experienced radiologist. The radiologist was unaware of the
patient’s identity and the clinical activity of the disease, in prospective,
singles centar study. All participants voluntarily participated in the
study, so the ethic criteria for the preparation of the study were
fulfilled. All study subjects participated voluntary after being informed
of the risks, which were deemed minimal. The study was approved by
the medical ethics committee for medicines and medical product,
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Medical Faculty, Ss. Cyril and Methodius University, Skopje, Republic
of Macedonia.

We made anteroposterior and lateral radiographies of both hands in
30 patients with RA. Patients with previous operations, fractures,
congenital anomalies and symptoms and signs of other disease of the
upper extremity different than RA, were excluded. Radiographies were
made in carpal neutral position, elbow in flexion 90° and shoulder in
abduction 90°. Positioning of the wrist in the right position
(anteroposterior or lateral) was very important for further
measurements. Radiographies were digitalized and enlarged in order
to enable precise identification of the key anatomic indicators. On
anteroposterior radiographies we measured carpal-ulnar distance. It is
defined as perpendicular distance from the center of rotation for
radio-ulnar deviation of the wrist (in the caput of the capitate) to the
longitudinal axis of the ulna projected towards distally [12]. When this
is divided with the length of the third metacarpal bone one gets the
carpal-ulnar rate (Figure 1). Carpal-ulnar rate less than 0.25 denotes
ulnar translocation. For determination of the bone placement we used
the axial method of Linscheid [10] for drawing carpal axes on lateral
radiographies.

Figure 1: Measurements of carpal-ulnar ratio L1/L3, L1: Lenght of
third metacarpal bone, L3: Carpal-ulnar distance.

The placement of the scaphoid bone in regard of lunate and
proximal carpal line compared to radius and the distal carpal line
could be defined by drawing axes (Figure 2):

1. Longitudinal axes of the third metacarpal bone, capitate, lunate
and radius (in normal wrist in neutral position these bones are in the
same line) are drawn through the center of the caput of the third
metacarpal bone, center of the caput of capitate, medial points of the
proximal convex and distal concave bone surfaces of lunate and
medial point of the distal radial joint surface.

2. Longitudinal axis of scaphoid is drawn through the middle of the
proximal and distal pole of the bone.

Figure 2: Measurements of carpal angles (normal, VISI, DISI).

With these axes one can measure angles to define position of the
carpal bones. Scapho-lunate angle (SL angle) formed by the
longitudinal axes of scaphoid and lunate is in average 46° (range
30-60°) in normal wrist. Angle >70° or <30° denotes carpal instability.
Capitate-lunate angle (CL angle) formed by the longitudinal axes of
capitate and lunate is normally 0°, but in carpal instability could be
dorsal or palmar. Radio-lunate angle (RL angle) formed by axes of
lunate and radius is a measurement for carpal dorsal or palmar flexion.
When lunate related to radius or capitate related to lunate is in
dorsiflexion, RL or SL angles are denoted as positive, but if they are in
palmar flexion, angles are denoted negative. It is indicative for DISI if
SL>70°, dorsilexion of lunate (positive RL angle) and palmar flexion of
capitate (negative CL angle). In VISI there is an opposite mechanism
i.e. palmar flexion of lunate (negative RL angle), reduced SL angle and
dorsiflexion of capitate in relation to lunate (positive CL angle).

We tested all these methods in our previous study in a group of
normal individuals and concluded that our results for the normal
population were in agreement with data from the literature. So, we
standardized the radiography for carpal stability [13].

Results

We made radiographic evaluation of the both wrists in 30 patients
(21 female and 9 male). Mean age in patients with RA was 47.7 years
(range 37-58 years) and mean disease duration was 11.7 years
(5-19years). In Table 1 are shown types of carpal instability
determined by radiography evaluation in 60 normal wrists. Complex
instability, i.e. combination of two types of instability was found in 12
wrists: ulnar translocation+VISI in 10 wrists and ulnar translocation
+DISI in 2 wrists. In all patients where there was carpal instability and
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it was manifested bilaterally. On Figures 3 and 4 are shown
radiographies of patients with carpal instability.

Types of instability Number of wrists N=60 %
Without instability 10 16.6
DiISI 4 6.6
VISI 14 23.3
Ulnar translocation 32 53.3

Table 1: Types of carpal instability determined by radiography
evaluation in 60 normal wrists.

Figure 3: VISI in patient, RL angle: - 20°, SL angle 30°, CL angle:
+35°.

Figure 4: Ulnar translocation in patient, L1/L3=Carpal-ulnar ratio:
0.24.

Discussion

The aim of this study was radiographic evaluation of carpal
instability in rheumatoid patients and types of carpal instability. Of 60

patients with rheumatoid wrists in 50 we found carpal instability. The
most often form of carpal instability was ulnar translocation (32
carpus), followed by VISI (14 carpus) and DISI (4 carpus). Isolated
form of carpal instability was noted in 38 carpus, while the others had
complex carpal instability i.e. combination of two types of carpal
instability (12 carpus) (Figure 5).

Figure 5: Proximal: A=Scaphoid, B=Lunate, C=Triquetrum,
D=Pisiform, Distal: E=Trapezium, F=Trapezoid, G=Capitate,
H=Hamate, 1= Radius, 2=Ulna, 3=Metacarpals.

The pathogenesis of carpal instability in RA and the order of
changes are yet unknown. Ulnar translocation is found very often in
RA and rarely in other diseases of the wrist [4,14]. Pathognomonic for
this type of instability is translocation of lunate and capitate towards
ulna, followed by scaphoid [4]. This leads to broadening of the space
between styloid processus of the radius and scaphoid [4].
Pathogenetically, it seems that there is a direct relation between ulnar
translocation of the metacarpophalangeal joints and ulnar
translocation of the wrist [14].

For the other types, in the beginning, most probably due to the
laxity of the intrinsic carpal ligaments increases the SL angle and
ensues palmar flexion of lunate. Lately, gradually increases also the CL
angle and capitate rotates towards dorsally [6]. In fact, the carpal
instability in RA is complex and comprises laxity of the extrinsic and
intrinsic carpal ligament apparatus. It was also shown in our study that
great part of the patients showed combined carpal instability. Besides,
in all patients with carpal instability both wrists were involved, which
goes in favor of symmetric involvement of the wrist in RA [15].

Conclusion

Evaluation of the carpal instability with radiographic measurements
is a routine protocol in orthopedic praxis all over the world [3-8]. This
method is not yet in praxis in our country, but we think that
evaluation and quantitative measurement of carpal instability in RA is
of great importance. Although diagnosis for rheumatoid involvement
of the wrist is easily established by clinical examination [15], it is very
important this proces to be followed and re-evaluated for progression
in order to choose among different treatment modalities or to make
the right decision which surgical procedure would the be most
apropriate in certain period of time. Our conclusion is that this
method for evaluation of carpal instability enables evaluation and
quantitative analysis of carpal instability in RA.
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