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Abstract

Background: Several procedures have been described for the management of post-traumatic disorders of the distal radioulnar
joint (DRUJ). Amongst them, Sauve-Kapandji (SK) procedure has shown promising results; yet, it is not infallible. Here, we evaluated
the radiologic and clinical outcomes of the SK procedure in eight patients with post-traumatic disorders of DRJU.
Methods: In a retrospective study, patients with post-traumatic derangement of the DRUJ that underwent the SK procedure were
included. The radiologic outcomes were evaluated using the assessment of union, ulnar variation, and radial deviation. The forearm
range of motion and Mayo Modified Wrist Score (MMWS) were used for the clinical evaluation of the outcomes. The grip strength
of the injured hand was compared with the grip strength of contralateral hand.
Results: The mean extension, flexion, supination, and pronation of the patients were 67.5°, 65°, 77.5°, and 78.1°, respectively. The
mean ulnar and radial deviations were 20.6° and 17.5°, respectively. The mean grip strength was 45.6 ± 14.1 Ib for the injured hand
and 75.4 ± 30 Ib for the non-injured hand (P = 0.012). The mean MMWS was 83.8 ± 5.2. Based on the MMWS, the functional outcome
was categorized as excellent in two patients, good in five patients, and fair in one patient. At the last follow-up, radiologic union was
observed in all the patients but one. No other complications were recorded.
Conclusions: The SK procedure could result in acceptable radiologic and functional outcomes for the management of post-
traumatic DRUJ problems. However, it might compromise some indices of the forearm such as grip strength.
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1. Background

Fractures of the distal radius may result in several com-
plications in the distal radioulnar joint (DRUJ) including
ulnar pain, instability, subluxation, dislocation, reduced
range of motion, post-traumatic osteoarthritis, and posi-
tive ulnar variance (1). Because of the broad spectrum of
pathologies of this region, a variety of procedures have
been described for the management of derangement of
the DRUJ (2), of which Sauve-Kapandji (SK) procedure has
shown promising clinical and radiologic results over a
long period (3-5).

The SK procedure that was described in 1936 includes
arthrodesis across the DRUJ, resection of nearly 15 mm of
the distal ulna, and creation of a pseudarthrosis of the
ulna proximal to the fusion to restore the pronation and
supination (6). As the distal radioulnar and ulnocarpal lig-
aments are preserved, ulnar support of the wrist will be
maintained through the SK procedure. The aesthetic ap-
pearance of the wrist is also preserved following the SK pro-
cedure, as the normal prominence of the ulnar head, most

noticeable in pronation state of the forearm, is preserved
(7). Consequently, the SK procedure has been used in the
treatment of many DRUJ disorders including rheumatoid
arthritis, osteoarthritis, and various posttraumatic com-
plications (7).

Even so, like any other surgical technique, the SK proce-
dure might have complications as well. The most potential
complications of the SK technique include delayed union
or non-union of the arthrodesis, painful instability at the
proximal ulnar stump, and osseous or fibrous union at the
pseudoarthrosis (7). Moreover, it is probably contraindi-
cated in some cases such as treating the unstable or frankly
subluxated or dislocated DRUJ (8). Besides, there is still
some ambiguity regarding the optimal age of the patients
undergoing this procedure. While some studies have ar-
gued that poorer bone stock and skin condition of older
adults compromise the SK procedure, others have revealed
poor results within a younger population (9).

Descriptive studies of outcomes of the SK procedure
are valuable approaches to further codify the indications
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and contraindications for this procedure. Thus, we here re-
port the clinical and radiologic outcomes of the SK proce-
dure in eight patients with disorders of the DRUJ following
traumatic fracture of the distal radius.

2. Methods

This study was approved by the review board of our in-
stitute and informed consent was obtained from the pa-
tients before their participation in the study. In a retrospec-
tive study, patients with post-traumatic derangement of
the DRUJ that underwent SK procedure at our center from
January 2015 to October 2017 were included in this study.
The SK procedure was implemented for patients if the ad-
ministration of non-steroidal anti-inflammatory medica-
tions, hand therapy, or occupational therapy had not re-
lieved the localized pain of the DRUJ. Moreover, only pa-
tients with high demands on hand function underwent
the SK procedure. All the surgeries were performed by
one fellowship-trained hand surgeon. Patients with eti-
ologies other than trauma such as rheumatoid arthritis
and osteoarthritis were excluded from the study. Patients
who were not available for the final radiographic and clin-
ical examinations were excluded from the study (three pa-
tients) as well. Moreover, patients with the follow-up of
fewer than three months (one patient) were not included
in the study. Finally, a total of eight patients were included
in the final study.

The preoperative and operative information were ex-
tracted from the patients’ medical records. The radio-
logic outcomes were evaluated using the assessment of
union, ulnar variation, and radial deviation. The objec-
tive assessment of the outcomes was performed through
the evaluation of range of motion and grip strength. The
range of motion was assessed using a goniometer (Hy-
draulic Pinch Gauge, SH5005, SAEHAN Corporation, Ko-
rea) and grip strength was measured by a dynamometer
(Hydraulic Hand Dynamometer, SH5001, SAEHAN Corpora-
tion, Korea). Grip strength of the injured hand was com-
pared with the grip strength of the contralateral hand.
The combined subjective and objective assessment of pain,
function, range of motion, and grip strength was obtained
based on the Mayo modified wrist score (MMWS) with a
range of 0 - 100 points (10). Accordingly, a score of 90 to
100 points was regarded as excellent, while scores of 80 to
89, 65 to 79, and < 65 points were considered as good, fair,
and poor outcomes, respectively. Range of motion, grip
strength, and MMWS were assessed at the last follow-up
session.

2.1. Surgical Technique

The SK procedure was performed as previously de-
scribed with some modifications (6). The surgery was car-
ried out with the patient in the supine position under gen-
eral anesthesia and tourniquet control. Briefly, through
a dorsal exposure, a longitudinal incision of about 6 cm
was made over the sixth extensor compartments. The fifth
extensor compartment was opened and the extensor dig-
iti quinti tendon was retracted. The extensor retinaculum
and DRUJ capsule were raised as an ulnar-based flap. Two
parallel guidewires were inserted into the head of exten-
sor carpi ulnaris sheet. Subsequently, using an oscillating
saw, the periosteum was excised around the ulnar neck and
1 cm of the ulnar neck was resected. The wires were driven
into the radius, and adequate alignment was checked with
fluoroscopy. Based on the size of distal ulna, either two can-
nulated screws with the sizes of 2.7 and 3.5 mm (Figure 1A
and 1B ) or one pin and one cannulated screw with the sizes
of 1.5 mm and 3.5 mm in diameter (Figure 1C and 1D), re-
spectively, were used for the fixation of the distal ulna to
the distal radius. Cancellous chips from the removed ul-
nar segment were inserted into the sigmoid notch to help
the solid fusion. The ulnar stump was stabilized using the
Breen and Jupiter tenodesis technique (11). Then, the cap-
sule was repaired and the pronator quadratus muscle was
interposed into the osteotomy site.

2.2. Post-Operative Protocol

After the surgery, the wrist was immobilized in a below
elbow cast for two weeks. After two weeks, the dressing
and sutures were removed and the patient was provided
with hand therapist guidelines. A removable wrist ortho-
sis was used for six additional weeks. Light strengthening
exercises were started eight weeks after the surgery. Heavy
lifting and forceful forearm torque were avoided for three
months after surgery.

2.3. Statistical Analysis

SPSS version 16 was used for the descriptive and ana-
lytical assessments. Descriptive statistics were presented
as the mean ± standard deviation (SD) or number and
percentages. Comparison of grip strength between the
involved and non-involved hands was performed using
Mann-Whitney U test. P value less than 0.05 was considered
significant.

3. Results

Eight patients with post-traumatic derangement of the
DRUJ and the mean age of 24.5 ± 7.9 years (range 16 - 39
years) were included in this study. The mean follow-up of
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Figure 1. Anteroposterior A, and lateral B, view of Sauve-Kapandji procedure using two cannulated screws (case 3); anteroposterior A, and lateral B, views of the Sauve-Kapandji
procedure using one cannulated screw and one pin (case 2)

the patients was 15.1± 11.9 months (range 3-33 months). The
patients’ population consisted of 4 (50%) males and 4 (50%)
females. The injury was dominant in 3 (37.5%) patients and
non-dominant in 5 (62.5%) patients. The main indications
for the SK procedure were pain, decreased range of motion,
and DRUJ instability. Fixation device was two screws in 4
(50%) patients and one screw and one pin in the other 4
(50%) patients. The mean time interval from initial injury

to the SK procedure was 3.1 ± 4.4 years (range 1 - 14 years).
The clinicodemographic and surgical characteristics of the
patients are demonstrated in Table 1.

The mean extension of the injured hand was 67.5° ±
4.6° (range 60° - 70°). The mean flexion of the injured hand
was 65°± 7.5° (range 50° - 70°). The mean supination of the
injured hand was 77.5° ± 5.3° (range 70° - 85°). The mean
pronation of the injured hand was 78.1° ± 7° (range 65° -
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Table 1. The Clinicodemographic and Surgical Characteristics of the Patients Following the Sauve-Kapandji Procedure for Post-Traumatic Derangement of Distal Radioulnar
Joint

ID Age, Y Gender HandDominancy Time of the Fracture Follow-Up, Mo Fixation Tool Indications for Sauve-Kapandji
Procedure

1 39 Female Dominant One year ago 21 Two screws Pain, decreased ROM

2 17 Female Non-dominant One year ago 6 One screw and one pin Pain, distal ulna subluxation

3 24 Male Non-dominant 14 years ago 25 Two screws Pain, DRUJ instability

4 25 Female Non-dominant One year ago 33 Two screws DRUJ failure

5 16 Female Non-dominant One year ago 24 One screw and one pin Pain, DRUJ instability

6 28 Male Dominant Two years ago 3 One screw and one pin Distal radius malunion, DRUJ failure

7 30 Male Non-dominant Two years ago 3 Tow screws Decreased ROM, DRUJ failure

8 17 Male Dominant Three years ago 9 One screw and one pin Distal radius malunion, DRUJ failure

Abbreviations: ROM, range of motion; DRUJ, distal radioulnar joint.

85°). The mean ulnar deviation was 20.6° ± 6.8° (range 10°
- 30°). The mean radial deviation was 17.5° ± 3.8° (range 15°
- 25°). The mean grip strength was 45.6 ± 14.1 Ib (range 30
- 72 Ib) for the injured hand and 75.4 ± 30 Ib (range 40 - 115
Ib) for the non-injured hand. This difference was statisti-
cally significant (P = 0.012). The mean MMWS was 83.8±5.2,
ranging from 75 to 90. Based on the MMWS, functional out-
comes were categorized as excellent in two patients, good
in five patients, and fair in one patient. The outcome mea-
sures have been demonstrated in detail in Table 2.

At the final follow-up, radiologic union was observed
in all the patients but one (case 3; Figure 1A and 1B). This
patient had no complaint and thus no intervention was
made. No subluxation was observed in our patients, and
no other complications were noticed as well.

4. Discussion

It is unlikely to completely restore the normal anatomy
or function of the DRUJ once it is deranged as a result of
a fracture. For this reason, several techniques including
arthroscopic debridement, Darrach resection, Bowers in-
terposition arthroplasty, and SK procedure have been in-
troduced (2). The SK procedure can correct excessive posi-
tive ulnar variance by shortening of the ulna and is able to
restore rotation of the forearm by creating a pseudarthro-
sis. Retention of the ulnar head in the SK procedure secures
an anatomic transmission of loads across the wrist, sup-
ports the carpal condyle and to the extensor carpi ulnaris
tendon, and maintains the normal appearance of the wrist.
These characteristics have made the SK procedure an inter-
esting option for hand surgeons. Yet, some authors believe
that the SK procedure is a salvage technique for very com-
plex problems of the DRUJ (3, 9, 12), as it is not infallible.
Thus, further codification of this technique for its indica-
tions and contraindications is crucial.

Here, we evaluated outcomes of the SK procedure for
the treatment of post-traumatic DRUJ problems in eight
patients. The SK procedure provided an acceptable range
of motion along with favorable radiologic and clinical out-
comes in the patients. The mean extension, flexion, supina-
tion, and pronation were 67.5°, 65°, 77.5°, and 78.1°, respec-
tively. The mean MMWS of the patients was 83.8. The func-
tional result was fair in one patient and good or excellent
in the others. None of the patients in this study needed a
revision surgery at the mean follow-up period of 15.1 ± 11.9
months. However, the grip strength of the injured hand
averaged 60% of the unaffected side that was a significant
reduction.

Jacobsen and Leicht evaluated the results of the SK pro-
cedure for the management of post-traumatic disorders of
the DRUJ in 20 patients at a mean follow-up of 76 months.
The mean postoperative supination and pronation of their
patients was 70° and 86° that was comparable to our study.
The patients scored an average MMWS of 77 points that was
comparable to our results as well. Accordingly, functional
outcome was poor in only one of their patients. The grip
strength of the injured hand averaged 77% of the contralat-
eral hand that was superior to the grip strength of our pa-
tients. In line with our study, they reported no major com-
plications in their patients. However, only eight patients
had returned to their original occupation in full capacity
(9).

Carter and Stuart also evaluated outcomes of the SK
procedure for post-traumatic disorders of the DRUJ in 37
patients at a mean follow-up of 32 months. According to
their results, pain improved in 25 of the 37 patients. Range
of motion of the forearm returned to within 7 degrees of
the uninjured side. According to their results, age was not
a contraindication for this procedure (3).

Voche et al. evaluated the results of SK procedure in 21
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Table 2. The Outcome Measures Following the Sauve-Kapandji Procedure for the Post-Traumatic Derangement of Distal Radioulnar Joint

ID Extension, ° Flexion, ° Supination, ° Pronation, ° Ulnar Deviation, ° Radial Deviation, ° Grip Strength, Injured/Non-Injured, Ib MMWS Functional Outcome

1 70 70 70 70 20 15 30/40 75 Fair

2 60 60 85 85 20 15 35/45 90 Excellent

3 70 70 70 65 30 20 72/105 80 Good

4 70 70 75 80 20 15 40/65 85 Good

5 70 70 80 80 30 25 38/45 90 Excellent

6 70 50 80 80 10 15 40/80 85 Good

7 60 60 80 85 15 15 50/115 80 Good

8 70 70 80 80 20 20 60/100 85 Good

Abbreviation: MMWS, Mayo modified wrist score.

patients with posttraumatic lesions of the DRUJ at a mean
follow-up of 3.4 years. Based on their report, the subjec-
tive outcomes were excellent in eight, good in six, satis-
factory in two, and poor in five patients. Pronation and
supination averaged 87% of the contralateral side in their
patients. Similar to our results, grip strength of the injured
hand averaged 55% of the contralateral hand in the study
of Voche et al. (13).

Failure of the SK procedure has also been reported fre-
quently (14-17). Based on the report of Gordon et al., the SK
procedure could be considered as an effective treatment
for patients with some combination of post-traumatic
DRUJ disorders including arthritis, instability of the distal
ulna, and ulna-plus variance (12).

Our study had some limitations. The main limitation
of this study was the limited number of cases that did not
allow additional statistical evaluation of the data. More-
over, comparison of pre-operative and post-operative fore-
arm range of motion could have resulted in more valuable
information. However, as the data were collected retro-
spectively, the data of pre-operative range of motion were
not available.

Altogether, our results show that the SK procedure
could result in acceptable outcomes for the management
of post-traumatic DRUJ problems. Yet, it might compro-
mise some indices of the forearm such as grip strength.
Thus, patients should be informed of the limitations be-
fore undergoing the SK procedure.
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