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Abstract

Background: The wrist is affected in as many as 95% of patients who have rheumatoid arthritis
(RA). Involvement of the distal radioulnar joint leads to dorsal dislocation of the ulnar head that
can cause pain, weakness, decreased forearm rotation, and rupture of the extensor tendons.
When there is arthritis of the radiocarpal joint the problem become worthy. Aim: to assess the
results of Sauvé-Kapandji procedure with limited wrist fusion in improving the wrist function in
patients with RA. Patients and Methods: This operation was performed in seventeen wrists in sev-
enteen consecutive patients with RA in whom Sauvé-Kapandji procedure was done in the infe-
rior radioulnar joint with limited radiolunate fusion. Results: fifteen patients had no pain in the
region of the distal radioulnar joint. Osseous union was achieved in all cases. The average time to
osseous union was 8.7 weeks. The visual analog scores decreased from a mean of 7.2 before the
operation to 2.0 after the operation (p < 0.01). Conclusion: Sauvé-Kapandji procedure with limited

wrist fusion significantly improves the wrist functions in patients with RA.
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Introduction

Rheumatoid arthritis (RA) is the most
common systemic inflammatory disease
with a worldwide prevalence of approxi-
mately 1% and an incidence rate of 0.03%".
The majority of patients develop RA be-
tween the ages of 30 and 60 years. RAis a
chronic, systemic autoimmune disease that
is characterized by an immunologically
caused chronic inflammatory synovitis. The
wrist, as one of the main targets in RA®?,
plays a key role in the chain of the articula-
tions in the upper extremity. Three main
factors play an important role in the patho-
logic process of wrist deformation: carti-
lage destruction, synovial expansion, and
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ligamentous laxity. Synovial expansion
causes stretching of the retaining extrinsic
and intrinsic ligaments of the wrist, thus
causing carpal supination and ulnar transla-
tion. With progressive ligamentous laxity, a
dorsal subluxation of the ulna or, even
more frequently, a palmar subluxation of
the carpus occurs. The kinematics of the
distal radioulnar joint change with a dis-
placement of the center of rotation. In-
volvement of the distal radioulnar joint
leads also to dorsal dislocation of the ulnar
head that can cause pain, weakness, de-
creased forearm rotation, and rupture of
the extensor tendons®. Resection of the
distal part of the ulna has provided one
surgical approach for the treatment of this
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disorder. Reported operative problems as-
sociated with resection of the distal part of
the ulna included distal ulnar instability, ex-
tensor tendon rupture, ulnar translation,
weakness, and wrist pain. The Sauvé-
Kapandji procedure is an alternative surgi-
cal solution®®,with good reported results
following the use of this procedure for the
treatment of rheumatoid arthritis?”.The
expected natural course of the disease at
the radiocarpal level has great implications
for the decision of which surgical proce-
dure should be performed. A review of the
literature shows good clinical results and
high patient satisfaction for limited wrist
fusion in rheumatoid patients. The range of
motion varies postoperatively, but, on av-
erage, is reported to be in functional
range®. In this study, patients with RA of
the wrist joint were treated by the Sauvé-
Kapandji procedure combined with
radiolunate fusion to give stability and re-
duce pain around the wrist joint.

Patients and Methods

This operation was performed in seventeen
wrists in seventeen consecutive patients
between April 2008 and October 2011. The
study group included ten men and seven
women. Fourteen wrists were on the right
side, and three were on the left. The aver-
age age at the time of the operation was 62
years. The average duration of rheumatoid
disease was10.2 years, and the average du-
ration of follow-up was thirteen months.
Patients were considered to be candidates
for the procedure if they had pain that was
localized to the distal radioulnar joint, de-
creased rotation of the forearm, and radio-
graphic evidence of degenerative changes
or instability, subluxation, or dislocation of
the distal radioulnar joint and wrist joint.
Pain in the radioulnar joint that was elicited
by ballottement of the head of the ulna
and pain in the radiocarpal or ulnocarpal

joint and when there was the destruction
of the sigmoid notch and part of the lunate
fossa of the radius. The pain was rated as
mild if it occurred at the extremes of the
active range of motion and did not bother
the patient or interfere with the activities
of work or daily living, moderate if it oc-
curred during strenuous manual labor or
caused some alteration in work activities,
but did not interfere with the activities of
daily living, and severe if it occurred during
the activities of daily living or at rest. Pre-
operatively, all patients had a limited rota-
tion of the forearm and had pain in the re-
gion of the distal radioulnar joint that was
elicited by rotation of the forearm. The
pain was rated as severe in fifteen patients
and as moderate in two. In addition, pa-
tients also had pain at the radiocarpal level
that was elicited by flexion and extension
of the wrist; it was rated as sever in four-
teen patients and as mild in three.

Operative Technique

A longitudinal skin incision was made over
the dorsal aspect of the wrist joint; the
sixth dorsal compartment of the wrist was
dissected subperiosteally and retracted
toward the radius. The pretendinous reti-
naculum was exposed and incised, and the
distal aspect of the ulna was exposed
subperiosteally. A ten-millimeter segment
of the distal end of the ulna was marked
for resection, leaving room for the place-
ment of screw distally. An oscillating saw
was used to divide the ulna at the proximal
end of the segment to be removed, and
the distal fragment was levered out. The
dorsal aspect of the capsule of the distal
radioulnar joint was incised, and cartilage
from the articular surfaces of the sigmoid
notch and the ulnar head was denuded
down to cancellous bone. The distal oste-
otomy then was completed, periosteum in
the region of the gap was meticulously re-
sected, and the region was thoroughly irri-
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gated to remove bone debris. These
measures were performed to prevent the
formation of ectopic bone in the gap that
was created after resection of the segment
of the ulna. The ulnar head was temporarily
fixed to the sigmoid notch of the distal part
of the radius with a single Kirschner wire.
Image intensification was used to ensure
fixation in a position of neutral ulnar vari-
ance. Both cortices of the ulnar neck and
the near cortex of the radius were
predrilled, and a 3.5-millimeter cortical-
bone screw was inserted. The lag-screw
technique should not be used for this
screw in order to avoid tilting the head of
the ulna, which must remain parallel to the
long axis of the ulnar shaft. The wrist joint
is then opened with a longitudinal incision
in the axis of the capitate, and two triangu-
lar flaps were raised from the radius, after
the access to the radiolunate articulation, a
complete synovectomy was performed.
radiolunate fusion was done with the
destruction of the radiolunate fossa with at
least some preservation of the radio-
scaphoid fossa. In cases of complete
destruction of the radiocarpal joint and
preservation of the midcarpal joint, radio-
scapholunate fusion was done and the
patient was excluded from the study. The
remaining cartilage was removed from the
radiolunate joint to the subchondral cance-
llous bone, maintaining the curvature of
both articulating elements to allow better
matching of the lunate with the radius. The
fluoroscopic radiographic examination was
performed to confirm the correct position
of the lunate in all planes. The internal
fixation was performed with a 2-mm mini
plate. The wrist capsule was closed in such
a way that the implants were completely
covered.

Postoperative Management
The patient was allowed to perform gentle
forearm rotation exercises in a volar below-

the-elbow splint immediately after the op-
eration. Two weeks postoperatively, the
sutures were removed, the patient was fit-
ted with a removable orthosis for the wrist,
and physical therapy was begun with active
forearm-rotation exercises. The wrist splint
was removed when there was radiographic
evidence of fusion.

Evaluation

For the assessment of the results at the
time of the latest follow-up, the wrist-
scoring system of the Mayo Clinic ©) was
used, with residual pain, functional status,
range of motion, and grip strength given a
maximum of 25 points each (Table 1). A
score of 90 to 100 points indicates an excel-
lent result; 80 to 89 points, a better result;
65 to 79 points, a fairer result; and less than
65 points, a poor result. Radiographs made
in the early postoperative period and at the
time of the latest follow-up were evaluated
for evidence of the union at the site of the
arthrodesis, ulnar variance, ossification at
the site of the resection, resorption of
bone in the ulnar stump, and progressive
degenerative changes in the radiocarpal
joint.

Statistical Methods

The primary analysis outcome was the rate
of successful union among the seventeen
patients in the study. Paired t test was used
for all statistical analyses, and the level of
significance was set at p < 0.01.

Results

At the recent follow-up examination, 15 pa-
tients had no pain in the distal radioulnar
joint and 2 patients had mild pain with rota-
tion of the forearm. Preoperatively, all pa-
tients with radiographic degenerative chan-
ges in the radiocarpal joint had pain with
flexion and extension of the wrist. Postop-
eratively, 2 patients had mild pain second-
ary to progressive degenerative osteo-
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arthrosis of the radio-carpal joint, osseous
union was achieved in all cases.

Table 1: Modified Wrist-Scoring System of
Mayo Clinic®

had improved from 42 degrees preopera-
tively to 81 degrees at the time of follow-
up. One patient had a neuroma of the dor-
sal sensory branch of the ulnar nerve, one
patient had hypoesthesia without a neu-
roma, carpal tunnel syndrome reported in
one patient. According to the wrist-scoring
system of the Mayo Clinic fifteen patients
had excellent results postoperatively and
two patients had good results as there was
still pain postoperatively due to advanced
osteoarthritis of the wrist and inferior RA
joint (Table 2).

Table 2: Postoperative results according to
modified wrist- scoring system of the mayo clinic

Excellent | Good | Fair | Total
Preoperative 0 1 16 17
Postoperative 15 2 o] 17

Category Score | Findings
points

25 - None
Pain 20 - Mild, occasional

15 - Moderate, tolerable

0 - Severe or intolerable

25 - Return to regular em-

ployment

20 - Restricted employment
Functional - Able to work, but un-
status 15 employed

- Unable to work be-

0 cause of pain

25 - >170 degrees

15 - 141-169 degrees
Pronation- 10 - 101-140 degrees
supination 5 - 61-100 degrees

0 - <60 degrees

25 - 100 percent
Grip strength 15 - 75-99 percent
(% of that 10 - 50-74 percent
on  normal 5 - 25-49 percent
side) 0 - 0-24 percent

The average time to osseous union was 8.7
weeks. The visual analog scores decreased
from a mean of 7.2 before the operation to
2.0 after the operation (p <0.01). Fifteen
patients had no subjective or objective
findings of instability of the ulnar stump.
Another one patient had unstable stump
had moderate pain that appeared to be re-
lated to ossification in the resected area.
One patient had multidirectional instability
of the distal radioulnar joint before the op-
eration had moderate pain and volar insta-
bility of the ulnar stump immediately after
the operation. Three patients had mild
tenderness at the tip of the stump, but
they had good rotation of the forearm and
no radiographic evidence of impingement
between the ulnar stump and the radius.
The mean supination had improved from 16
degrees preoperatively to 76 degrees at
the time of follow-up. The mean pronation

Discussion

Rheumatoid arthritis, characterized by hy-
pertrophic synovitis that eventually de-
stroys the cartilage of joints, erodes and
rupture tendons, compresses adjacent
nerves, and dislocates and erodes the joint
itself, is one of the most painful chronic
rheumatic diseases. It can cause such gro-
tesque deformities of the wrist that the
patient may be reluctant to be seen in
public . The synovial expansion may
cause bony erosion, particularly at the sites
of vascular penetration of bone, such as in
the radial origin of the Testut ligament.
These erosions cause sharp bony edges,
which might lead to tendon rupture. In ad-
dition, synovial expansion causes stretch-
ing of the retaining extrinsic and intrinsic
ligaments of the wrist, thus causing carpal
supination and ulnar translation™. The
stretching of the scapholunate ligament
results in a scapholunate dissociation,
whereas more global laxity and instability
are responsible for the ulnar translation®™,
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Figure 1: Sixty-three years patient had RA affect-
ing both inferior radioulnar and radiocarpal joint.

Figure 2: One and half year after Sauvé-
Kapandji and limited wrist fusion.

Youm et al™ in describing the carpal
height ratio, measured rheumatoid wrists
and summarized the aforementioned
pathomechanical effects, which create a

reduction of the carpal height. Parallel to
the processes at the radiocarpal and
midcarpal joints, the distal radioulnar joint
undergoes pathologic changes, which were
first described by Backdahl™, and subse-
quently were called the caput ulnae syn-
drome. The ulnar side of the wrist is often
the first place of significant synovitis in the
rheumatoid wrist. Long-term prognosis,
however, is determined by the progression
of the disease at the radiocarpal level. To-
gether with progressive ligamentous laxity,
a dorsal subluxation of the ulna or, even
more frequently, a palmar subluxation of
the carpus occurs. An associated supina-
tion of the carpus causes a luxation of the
extensor carpi ulnaris (ECU), a major stabi-
lizer of the ulnar side of the wrist and the
distal ulna.

A chronically unstable distal radioulnar
joint can be treated with several different
procedures depending on the abnormali-
ties. These procedures include repair of a
nonunion of the ulnar styloid process, re-
pair of the triangular fibrocartilage com-
plex, reconstruction of the radioulnar liga-
ments, tenodesis of the ulna to the carpus,
and a variety of radioulnar sling procedures
(5) conventional Sauvé-Kapandji procedure
to treat disorders of the distal radioulnar
joint in patients with rheumatoid arthritis
was previously described. Simmen and
Huber™, in a study of patients with rheu-
matoid arthritis who had not had an opera-
tion on the wrist joint, reported that the
amount of ulnar translation of the carpal
bones over a period of ten years ranged
from 3.8 mm in patients with stable forms
of the disease to 9.5 mm in those with un-
stable forms of the disease. Van Gemert
and Spauwen), in a study of patients with
rheumatoid arthritis who had unilateral re-
section of the distal part of the ulna, re-
ported that the average amount of ulnar
translation of the carpal bones was 5.3 mm
in the treated wrist compared with 3.7 mm
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in the untreated wrist after an average of
6.2 years. Several investigators have re-
ported good results with the Sauve-
Kapandji procedure in patients who had a
painful subluxated or dislocated distal
radioulnar joint with a history of rheuma-
toid arthritis"®'?. However, as Bowers"™
pointed out, the Sauve-Kapandji procedure
shares with the Darrach procedure the un-
desirable feature of a potentially unstable
ulnar stump. Taleisnik® reviewed the re-
sults of the Sauve-Kapandji procedure in
twenty three patients who had derange-
ment of the distal radioulnar joint. He not-
ed that nine patients had some degree of
pain related to the ulnar stump and two
patients needed a repeat operation be-
cause of instability of the ulnar stump. Fur-
thermore, patients who had preoperative
instability, dorsal subluxation, or disloca-
tion of the ulna were more likely to have
postoperative problems with instability of
the ulnar stump. In the present study, one
patient had a painful ulnar stump postop-
eratively. This patient had marked instabil-
ity in his RA joint preoperatively. The con-
cept of partial fusion in rheumatoid wrists
was first described by Chamay et al® and
later by Linscheid and Dobyns®". Chamay
et al® applied their observation of spon-
taneous radiolunate fusion with preserved
functional range of motion and long-term
stability to the treatment of rheumatoid
deformities. The idea of limited fusion in
the rheumatoid wrist includes the realign-
ment of the subluxed carpus by reduction
of the proximal carpal row combined with
long-term stability. In cases of excessive
radiocarpal damage, the concept of limited
wrist fusion might be expanded to a
radioscapholunate fusion®. A review of
the literature shows good clinical results
and high patient satisfaction for limited
wrist fusion in rheumatoid patients. The
range of motion varies postoperatively,
but, on average, is reported to be in func-

tional range®**®), In a study done by

Chamy et al® on patients with advance RA
of the wrist joint treated by limited
radiolunate fusion he had good functional
results in the improvement of the pain
markedly post operatively. In this study lim-
ited radiolunate fusion was done in combi-
nation with Sauve-Kapandji procedure to
treat carpal instability associated with in-
stability and painful distal radioulnar joint in
patients with RA. Our results support the
conclusion reached by other investigators
that the Sauve-Kapandji procedure is an
excellent salvage operation for the treat-
ment of derangement of the distal
radioulnar joint in RA patients. If limited
wrist fusion was also done to treat carpal
instability a more stable, less painful wrist
will be obtained in patients with RA. The
present study of seventeen wrists demon-
strated marked pain reduction, an im-
provement in forearm rotation, and pre-
vention of ulnar translation of the carpal
bones after a minimum duration of follow-
up of three years.
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