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Background Ulnar shortening osteotomy of the diaphysis is a common and effective
surgical procedure for ulnar abutment syndrome. However, this procedure has some
disadvantages, such as a long period until union and a relatively high nonunion rate. To
overcome these disadvantages, we have developed distal ulnar metaphyseal wedge osteot-
omy. The purpose of this article is to describe the technique and to report its clinical results.
Patients and Methods Distal ulnar metaphyseal wedge osteotomy consists of
resection of the wedge fragment at the distal ulnar metaphysis, compressing the
distal fragment of the ulna toward the radial-proximal direction and fixation with a
Herbert type headless screw. We performed this procedure for 58 patients with ulnar
abutment syndrome, and the clinical data of 43 patients who were followed for > 6
months were analyzed. We evaluated range of motion, grip strength, and HAND20
which is a validated subjective scoring system in Japan.

Results All patients experienced relief from their ulnar wrist pain, and bone union was
achieved within an average of 2.6 months. The range of dorsiflexion improved from 63°
preoperatively to 69° postoperatively, grip strength compared with the contralateral
hand improved from 77% preoperatively to 87% postoperatively, and HAND20
improved from 41.3 points preoperatively to 22.4 points postoperatively.

Discussion This procedure has advantages especially in early bone union. This procedure
should be taken into consideration as one of the options to treat ulnar abutment syndrome.

2.3

Ulnar abutment syndrome is known as a cause of ulnar wrist
pain that is difficult to manage. Ulnar shortening osteotomy
of the diaphysis is the most common surgical procedure for
ulnar abutment syndrome. This procedure was first reported
by Milch in 1941, and many surgeons later reported excel-
lent results.>~® However, the diaphyseal osteotomy has some
disadvantages, including a long period until union, with
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previous studies reporting 21 to 28 weeks for bony union,
a relatively higher nonunion rate, and refracture at the
osteotomy site could occur after plate removal.® Moreover,
plate irritation often occurs, for which plate removal is
required.

Another common procedure for ulnar abutment syn-
drome is wafer resection of the distal articular surface of
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the ulnar head, which was first described by Feldon et al in
1992.'0 Although it is a simple and easy procedure, it is
arguable whether this operation should be performed for
young patients because of the possible risk of future degen-
eration due to a cartilage defect.

Distal ulnar metaphyseal wedge osteotomy was first
reported by Kitano et al in 1993."" In this operation, a
wedge-shaped bone block of the distal ulnar metaphysis
was resected, and the ulnar head was rotated to the
radial-proximal side and fixed with a headless compression
screw. In this procedure, a screw was inserted from the distal
end of the ulnar head toward the intramedullary region;
therefore, screw fixation was not very rigid, so that bony
union tended to be delayed in some cases with osteoporosis.
To overcome this problem, Yoshida et al modified the pro-
cedure to penetrate the screw proximally through the cortex
(modified Kitano’s method, =Fig. 1) and reported better
clinical results in 1998.'> However, their results were
reported only in the Japanese literature. The purpose of
this article is to describe the technique of the modified
Kitano’s method and to report its clinical results.

Surgical Technique

Under general or regional axillary anesthesia, the patient is
positioned supine on the operating table with the shoulder
abducted at 90° and the forearm pronated on a hand table. A
tourniquet is placed on the upper arm.

A 3-cm dorsal longitudinal or curved skin incision is made
juston the fifth compartment (= Fig. 2A). Incising the extensor
retinaculum, the extensor digiti minimi is retracted radially,
and the capsule of the distal radioulnar joint (DRU]J) is exposed.
After the capsule of the DRU]J is incised, the ulnar head is

Fig. 1 Schema of distal ulnar metaphyseal wedge osteotomy.
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exposed (=Fig. 2B). The proximal surface of the triangular
fibrocartilage complex (TFCC) can be observed, usually show-
ing fibrillation of the disc and the radioulnar ligament, and
often with perforation of the disc. It is necessary to confirm
that the foveal insertion of the TFCCis intact (~Fig. 2C). Next, it
is recommended that the sixth compartment of the extensor
retinaculum be incised to prevent tendinitis of the extensor
carpi ulnaris (ECU) tendon by radial translation of the ulnar
styloid after osteotomy. The subsheath of the ECU tendon that
is attached to the distal ulna and considered as a stabilizer of
the DRUJ] must be preserved to avoid dislocation of the ECU
tendon (~Fig. 2D)."3

Wedge osteotomy of the ulnar metaphysis is performed
using an oscillating saw (=Fig. 2E, F). If 3-mm shortening is
performed, the 3-mm base of the wedge is placed on the side
opposite the ulnar styloid. Periosteal continuity of the ulnar
aspect of the osteotomy site should be maintained for rigid
fixation. If it is cut completely, the ulnar head becomes
unstable. After resection of the wedge fragment, the distal
fragment of the ulna is compressed toward the proximal
direction (~Fig. 2G). AHerbert type headless screw is inserted
from the center of the articular surface of the ulnar head to the
ulnar side cortex over the osteotomy site (=Fig. 2H). The
osteotomy site is fixed rigidly, and ulnar shortening is com-
pleted. The distal tip of the screw must be buried under the
cartilage of the articular surface (~Fig. 21). When inserting the
screw, temporary pinning is useful to prevent rotation of the
ulnar head.

As postoperative therapy, the wrist is immobilized for
3 weeks after operation by a splint in the shape of sugar tongs
(=Fig. 3) to prevent pronation and supination of the wrist.
After 3 weeks, motion exercise of the wrist is initiated. A
removable short arm orthosis is useful to avoid overstress
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Subsheath

Fig. 2 (A) Skin incision, (B) opened joint, (C) check the fovea, (D) extensor carpi ulnaris release, (E) wedge osteotomy, (F) after resection,
(G) compress the osteotomy site, (H) insert screw, and (l) after screw insertion.
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Fig. 2 (Continued)

the wrist until bone union. After bone union is confirmed,
sports activity is allowed.

Patients and Methods

Distal ulnar metaphyseal wedge osteotomy with the mod-
ified Kitano’s method was performed for 58 patients with
ulnar abutment syndrome between 1995 and 2016. The
clinical data of 43 (18 males, 25 females) of these patients
who were followed for >6 months were analyzed. The
indication for this procedure was ulnocarpal abutment syn-
drome with ulnar wrist pain especially in ulnar deviation
which was not relieved by conservative treatment of > 6
months. Cases with a foveal tear of the TFCC with instability
of the DRUJ were excluded.

The mean age at operation was 43.2 years (16-75 years).
The right wrist was affected in 26 patients, with the left wrist
affected in 17. They were diagnosed by physical examination,
including the ulnocarpal stress test and shake hand test,
which is our favorite physical examination for ulnar abut-

ment syndrome. In this test, the examiner shakes hand with
the patient and forces the patient’s hand to ulnar deviation.

X-ray examination of bilateral wrist in neutral position was
performed for all patients and ulnar variance was measured.
Ulnar variance is defined as the difference in length between
the volar ulnar corner of the distal radius sigmoid notch and
the most distal aspect of the dome of the ulnar head. Positive
ulnar variance means that the dome of distal ulna is more
distal than the ulnar corner of the distal radius.® Cases with
positive ulnar variance < 5 mm on X-ray are appropriate for
this procedure. Cases with positive ulnar variance > 6 mm or
with Madelung’s deformity are excluded. The shape of sigmoid
notch did not affect patient selection.

Magnetic resonance imaging was obtained in 17 cases: 7
cases showed high intensity area of the disc. Computed
tomography arthrography'® of the DRUJ was obtained in
32 patients. Foveal tear of TFCC was not detected in any
patients in these images.

In 29 patients, we investigated TFCC and articular surface
by wrist arthroscopy before the osteotomy. Articular surface
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Fig. 3 Splint in the shape of sugar tongs.

fibrillation of lunate or ulnar head was observed in 28
patients. Perforation of TFCC was detected in 13 patients,
but no foveal tear was detected in any patients.

Range of motion, grip strength, ulnar variance, and
HAND20 were assessed before and after surgery. HAND20
is an original Japanese subjective scoring system for function
that is easy to answer using a simple illustrated question-
naire.’ It has similar reliability and validity compared with
Disabilities of the Arm, Shoulder and Hand (DASH).
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The mean follow-up period was 21.9 months (range, 6-72
months).

Results

All patients experienced relief from preoperative ulnar wrist
pain and returned to their work or sports activities. Bone
union was achieved in all cases at an average of 2.6 months
(1-6 months). Ulnar variance on X-ray of wrist decreased
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Table 1 Preoperative and postoperative examination data

Before After p-Value
Dorsiflexion 63.1 69.1 < 0.05
Palmar flexion 60.9 63.8 n.s.
Pronation 77 78.8 n.s.
Supination 85 83.6 n.s.
Grip strength 26.6 31.2 < 0.05
Grip strength ratio to 77% 87% < 0.05
unaffected hand
HAND20 41.3 22.4 < 0.05
Ulnar variance 2.2 -0.6 < 0.05

Abbreviation: n.s., not significant.

from 2.2 mm preoperatively to 0.6 mm postoperatively
(=Table 1). Grip strength compared with the contralateral
hand improved significantly from 77% preoperatively to 87%
postoperatively (p < 0.05). The range of dorsiflexion
improved significantly from 63.1° preoperatively to 69.1°
postoperatively (p < 0.05). The range of palmar flexion,
pronation, and supination changed from 60.9°, 77.0°, and
85.0° preoperatively to 63.8°, 78.8°, and 83.6° postopera-
tively, respectively. These differences in range of motion
were not significant.

HAND20 at final follow-up improved significantly from 41.3
points preoperatively to 22.4 points postoperatively (p < 0.05).
No patient showed osteoarthritis and related symptoms, while
signs of remodeling of the ulnar head to match the DRUJ were
found in 14 cases on X-ray at final follow-up.

Complication
In one case, prominence of the proximal tip of the screw
caused irritation of the ECU tendon, and removal of the screw
was necessary. After removal, this symptom disappeared. In
three cases with remarkable osteoporosis, loss of continuity
of the ulnar side cortex of the ulna at osteotomy was seen
postoperatively, resulting in insufficient fixation of the distal
fragment, and bony union delayed to 4.8 months in average
(4 to 6 months). Following these experiences, when bone is
osteoporotic and ulnar side cortex of the ulna is unstable, we
add percutaneous pinning to secure the fixation that was
removed 2 weeks postoperatively.

Ulnar styloid impingement occurred in one case, and
ulnar styloid resection was performed for this patient
7 months after osteotomy.

Case Presentation

A 22-year-old professional golf player had left ulnar wrist pain
after practice. He received conservative therapy from his local
doctor for 1 month, but it failed to improve the symptom.
Therefore, he came to our hospital. Preoperative physical
examination showed a positive ulnocarpal stress test and no
instability of the DRUJ. Preoperative ulnar variance was
+2 mm (~Fig. 4). He had a desire for a quick return to
competition, so distal ulnar metaphyseal wedge osteotomy

Kubo et al.

Fig. 4 Preoperative X-ray of the case.

was preferred to diaphyseal ulnar shortening osteotomy. Post-
operative ulnar variance was —2 mm (~Fig. 5). After immo-
bilization for 3 weeks, range of motion exercise was begun.
Three months later, union was completed on X-ray examina-
tion (~Fig. 6), and he started to play golf again. Five months
later, he returned to competition. The range of motion and grip
strength did not change, but HAND20 was significantly
improved from 43 points to 0 points.

Discussion

Diaphyseal ulnar shortening osteotomy is a widely accepted
procedure, and many excellent results have been reported.>~
One of the advantages of this procedure is to achieve stability of
the DRUJ.16 On the other hand, as a disadvantage, it often
takes > 5 months for bony union, and delayed union and
nonunion often occur,> whereas recently better bone union
was reported by using compression device and low profile
plate system.'” Another disadvantage is that a relatively large
skin incision is necessary for plate fixation, and plate removal
is often necessary because of irritation to the ECU tendon.

Distal ulnar metaphyseal wedge osteotomy was first
reported by Kitano et al in the Japanese literature in 1993,
and Yoshida et al modified the Kitano method and reported
better clinical results in 1998 in Japan.'? In 2007, Slade and
Gillon first published distal ulnar metaphyseal wedge osteot-
omy in the English literature, which is similar to our technique,
but no clinical results were described.'® Later, a few case
reports with small number of patients of distal ulnar meta-
physeal wedge osteotomy were reported.'®~23 These reporteda
generally good results with early bone union.
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Fig. 5 X-ray at 1 month after operation of the case.

Distal ulnar metaphyseal wedge osteotomy has some
advantages compared with diaphyseal ulnar shortening
osteotomy with conventional technique. First, it can be
performed with about a 3-cm skin incision and is less
invasive. Second, a shorter union period (average 3 months)
is expected because of the richer vascularity of the meta-
physeal osteotomy site. Third, in principle, it is unnecessary
to remove the headless screw, in contrast to plate fixation.

As a technical pearl of this procedure, the periosteal
continuity of the ulnar aspect of the osteotomy site should
be maintained for rigid fixation. If it is cut completely, the
ulnar head becomes unstable. In such cases, we added
percutaneous pinning for several weeks to secure fixation.
As a disadvantage of the modified Kitano’s method, the fovea
shifts slightly in the radial direction, and the TFCC becomes
slightly loose after this procedure. Thus, this procedure
should not be used for cases that have instability of the
DRU]J. Cases with positive ulnar variance > 6 mm or with
Madelung’s deformity are contraindications because decom-
pression effect by rotation of the ulnar head may not be
enough. Such cases are appropriate for ulnar shortening
osteotomy of the diaphysis.

This study has some limitations. This was not a compara-
tive study; therefore, the advantages in our method do not
necessarily guarantee superiority to other procedures. This
study included some cases with a short follow-up period,
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Fig. 6 X-ray at 3 months after operation of the case.

within 1 year; therefore, we need to review it with longer
observation to see future osteoarthritic changes.

Distal ulnar metaphyseal wedge osteotomy was per-
formed for patients with ulnocarpal abutment syndrome
without DRUJ instability, and excellent outcomes were
achieved. This procedure has several advantages compared
with diaphyseal osteotomy, including minimal invasion and
early bone union. This procedure should be considered one of
the options to treat ulnar abutment syndrome.
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