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Abstract In the Sauvé-Kapandji (S-K) procedure for rheu-
matoid wrist reconstruction, the distal end of the ulna is
fixed to the radius with screws. Recently, absorbable screws
have increasingly been used instead of metal ones. How-
ever, the clinical usefulness of absorbable screws in S-K
procedures for rheumatoid patients is still unknown. The
purpose of this article is to evaluate the effect of absorbable
screws in this procedure by comparing their clinical results
with those of metal screws. Poly-L-lactic acid (PLLA) ab-
sorbable screws were used in 23 wrists, and metal screws
were used in 20 wrists. We evaluated the presence of gen-
eral or local reactions to PLLA, the stability of the ulnar
head, the time to bone union, changes in the shape of the
distal ulna, and the presence of bone resorption around the
screws. There were no complications with the use of PLLA
screws, and their fixation stability was adequate to form
sufficient bone union. In five cases in the metal screw group,
bone resorption around the screws occurred between 1 and
2 years after surgery. Bone resorption around the PLLA
screws was not observed. We conclude that absorbable
screws may be more useful than metal screws in the S-K
procedure for rheumatoid wrist reconstruction.

Key words Absorbable screw - Poly-L-lactic acid (PLLA) -
Rheumatoid arthritis - Sauvé-Kapandji (S-K) procedure -
Wrist reconstruction

Introduction

Some rheumatoid patients have a dislocation or a sublux-
ation of the ulnar head which results in a limitation of
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forearm supination, and pain during this motion. For a long
time, resection of the distal end of the ulna (Darrach proce-
dure'?) was commonnly used for reconstruction in such
cases. However, this procedure unfortunately resulted in an
instability of the carpus, which had a tendency to slide and
deviate ulnarly whilst the grip strength became weaker.**

To avoid the disadvantages of the Darrach procedure,
a procedure described by Sauvé and Kapandji (the S-K
procedure) in 1936, which includes an arthrodesis across
the distal radioulnar joint and creates a pseudoarthrosis of
the ulna, proximal to the fusion, to restore forearm prona-
tion and supination, has been used since the mid-1970s.
Many authors have reported good results with this proce-
dure for rheumatoid disorders of the distal radioulnar
joint'3.4.8711

In the S-K procedure, metal screws are usually used to
fix the distal end of the ulna to the radius to form a ledge.
We also used metal screws, but in several patients this
seemed to cause bone resorption around the screws.
Recently, absorbable screws made of poly-L-lactic acid
(PLLA) have increasingly been used instead of metal
screws because they have the advantage of not requiring
removal. We have been using absorbable screws in this
procedure since 1996. However, the effects of using these
screws in the S-K procedure for rheumatoid patients
have not yet been properly or completely researched or
documented.

To evaluate the clinical usefulness of absorbable screws
in this procedure for rheumatoid wrist reconstruction, we
compared their clinical results with those of metal screws
retrospectively.

Materials and methods

Patients

From March 1989 to December 1995, metal screws were
used in 20 wrists of 19 rheumatoid patients who had a
disorder of the distal radioulnar joint. From January 1996 to



September 1999, PLLA screws were used in 23 wrists of 21
rheumatoid patients.

The mean average age of the patients in the PLLA screw
group was 59 years, and that of patients in the metal screw
group was 54 years.

The follow-up periods were from 1.5 to 5 years (mean 3
years and 2 months) in the PLLA screw group, and from 5
to 11 years (mean 6 years and 7 months) in the metal screw

group.

Materials

We used high-pressed PLLA screws (NEOFIX, Gunze)
in all the wrists of patients in the PLLA screw group.
These screws were the same shape as AO (Arbeitsgemein-
schaft fiir Osteosynthesefragen) small cancellous screws.

AO small cancellous screws were used in 18 wrists of
patients in the metal screw group, but cannulated cancel-
lous screws made of titanium (Best Medical) were used in
the other two wrists.

Clinical evaluation

We clinically evaluated any local reactions to the screws, the
stability of the ulnar head, and the range of motion of the
wrist joint. The grip strength was measured using a modified
sphygmomanometer. Complete blood counts, blood chem-
istry, and urine analysis were performed on the first postop-
erative day, 1 week, 2 weeks, 1 month, and 3 months after
surgery. The disease severity of the patients was evaluated
on the basis of the classification proposed by Ochi et al.”

X-ray evaluation

X-ray films were taken 2 weeks after surgery, and then
every month until the bone union between the radius and
the ulnar head was complete. After the bone union had
occurred, follow-up X-ray films were taken every 6 months.

From these X-ray films, we evaluated the displacement
of the ulnar head, the time of bone union, the shape of the
ulnar head, the carpal height ratio, ulnar shift, and the pres-
ence of bone resorption around the screws.

To evaluate the shape of the ulnar head, the length, distal
width, and proximal width were measured (Fig. 1). The
carpal height ratio was represented by the value of the
carpal height/the length of the third metacarpal bone. Ulnar
shift was determined by the value of the distance between
the medial border of the radius and the center of the carpal
bones." If there was a radiolucent area around the screws
and the cortical bone had thinned, we decided that there
was bone resorption around the screws.

Statistical analysis

Statistical differences between the preoperative and post-
operative data in range of motion, grip strength, complete
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Fig. 1. X-ray evaluation of the shape of the ulnar head. L, length; DW,
distal width; PW, proximal width

blood count, blood chemistry, carpal height ratio, and ulnar
shift were analyzed using Student’s #-test. P values less than
0.05 were considered to be significant. The distribution of
patients based on disease severity was analyzed by the ¥’
test.

Results

We found no detectable local adverse reaction to the
screws, no instability of the distal ulnar head, and no abnor-
mal change in the complete blood count, blood chemistry,
or urine analysis data. In each group, the mean grip strength
postoperatively was greater than that preoperatively, but
there were no significant differences. However, the ranges,
or degree of supination, increased significantly after surgery
in both groups.

X-ray films showed no displacement of the ulnar head in
either group. The mean period of bone union was 3.1
months in the PLLA screw group and 3.5 months in the
metal screw group. There was no statistical difference be-
tween the two groups.

There was no statistical difference between the preop-
erative and postoperative values of the carpal height ratio in
either group, and no increase in ulnar shift was observed in
either group.

The length of the ulnar head had decreased in two wrists
in the PLLA screw group and in nine wrists in the metal
screw group. The distal width had decreased in four wrists
in the metal group, but had not decreased in any of the
PLLA group, while the proximal width had decreased in
four wrists in the PLLA group and six wrists in the metal
group (Table 1).

Bone resorption around the screws was seen in five
wrists in the metal screw group (Table 1, Fig. 2); this phe-
nomenon occurred from 1 to 2 years after surgery (mean 1
year and 6 months). In four cases the screws had to be
removed because bone resorption developed gradually. No
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bone resorption was observed around the PLLA screws
(Table 1, Fig. 3).

The distribution of patients based on the disease severity
was not statistically different between the two groups. Bone
resorption around the metal screws occurred regardless of
disease severity (Table 2).

Table 1. Changes to the shape of the ulnar head and bone resorption
around screws

PLLA Metal
23 wrists 20 wrists
Shape of the ulnar head
Decrease of L 2 9
DW 0 4
PW 4 6
Bone resorption around the screws 0 5

Discussion

Until recently, the Darrach procedure was used for rheuma-
toid patients with dislocation or subluxation of the ulnar
head causing wrist pain and a limitation of forearm supina-
tion. However, this procedure could give rise to abnormal
postoperative carpal subluxation, ulnar deviation, or ulnar

Table 2. Disease severity and bone resorption around screws

PLLA
21 patients

Metal
19 patients

Least erosive subset 13 11 (1)
More erosive subset 6 5(2)
Mutilating disease 2 3(2)

PLLA, poly-L-lactic acid; L, length; DW, distal width; PW, proximal
width

Numbers in parentheses indicate cases of bone resorption around the
SCrews

Fig. 2. X-ray films in two cases of bone resorption around metal screws. a, b 41-year-old female. a 2 weeks, and b 2 years after the operation. ¢,

d 67-year-old female. ¢ 2 weeks, and d 2 years after the operation

Fig. 3. X-ray films of the case of
a 51-year-old female with PLLA
screws. a 2 weeks, b 2 years, and
¢ 4 years and 6 months after the
operation




translation. Recently, the S-K procedure, or radiolunate
arthrodesis,” has been recommended to avoid the disad-
vantages of the Darrach procedure. Since 1989, we have
used the S—K procedure for rheumatoid patients with pain
on motion of the distal radioulnar joint and limited external
rotation of the forearm with or without ruptured finger
extensor tendons. However, we considered that this proce-
dure was not suitable for patients with an unstable radiocar-
pal joint.

Absorbable screws made of PLLA, which are strength-
ened by a drawing technique,'*" have been used to fix
fractured bones in clinical cases.”® High-pressed extrusion-
strengthened PLLA screws have recently been developed.
A mechanical test showed that the initial strength of screws
made of high-pressed extrusion PLLA was greater than that
of draw-strengthened PLLA screws."” We used these screws
in treating patients with rheumatoid arhtritis.

No complications were reported with PLLA screws, and
the fixation stability of the screws was adequate to form a
good bone union. Changes in the shape of the ulnar head
occcurred more frequently in the metal screw group. Bone
resorption around the screws was not observed in the PLLA
group, but was observed in five wrists in the metal screw
group. Resorption occurred regardless of the disease sever-
ity of the rheumatoid arthritis. It was reported that the
stiffness of the metal screws was much higher than that of
cortical bone, but the stiffness of high-pressed extrusion
PLLA screws was only slightly higher.”” We speculate that
the use of very stiff metal might lead to osteoporosis, and
result in bone resorption around metal screws.

Based on our results, we believe that PLLA screws were
absorbed naturally, and that the distal ulnar head regained
its original strength. We thus conclude that absorbable
screws are more useful than metal screws in the S-K proce-
dure for rheumatoid patients.
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