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Positive or Negative Ulnar Variance after Ulnar
Shortening for Ulnar Impaction Syndrome:
A Retrospective Study

Soo-Min Cha, MD, Hyun-Dae Shin, MD, Kyung-Cheon Kim, MD

Department of Orthopaedic Surgery, Chungnam National University School of Medicine, Daejeon, Korea

Background: The goal of this study was to compare simple radiographic findings and clinical results according to residual ulnar
variance following ulnar shortening for ulnar impaction syndrome.

Methods: Forty-five cases of ulnar impaction syndrome, which were treated with ulnar shortening from 2005 to 2008, were stud-
ied retrospectively. Group | included 13 cases with positive residual variance after ulnar shortening and group Il included 32 cases
with negative variance after shortening. The presence of a lunate cystic lesion both preoperatively and at final follow-up and as-
sessments of wrist function based on the modified Mayo wrist score, the disabilities of the arm, shoulder, and hand (DASH) score,
as well as the Chun and Palmer score were evaluated.

Results: A cystic lesion of the lunate was present in 4 cases preoperatively and the size decreased in 2 cases at final follow-up
in group I, and in 10 and 5 cases, respectively, in group Il. No statistical difference was observed between the groups. The modi-
fied Mayo wrist score, DASH score, as well as the Chun and Palmer score improved significantly in both groups. No significant
differences were observed between the two groups in terms of the proportion of positive cystic lesions at final follow-up or the
functional scores.

Conclusions: After ulnar shortening, the degree of radiological change in the cystic lunate lesions and clinical improvement did

not differ significantly between the groups with unintended residual positive and negative variance after shortening.
Keywords: Wrist, Residual ulnar variance, Ulnar impaction syndrome, Ulnar shortening

Since the ulnocarpal joint transfers a considerable amount
of stress through a comparatively small contact surface,
the risk of degenerative change is high. This degenera-
tive process is known as ulnar impaction syndrome and
chronic pressure stress is thought to be the primary cause.
Treatments for ulna impaction syndrome can either be
conservative or surgical. Surgical treatment includes
the Wafer procedure, ulnar shortening, hemiresection-
interpositional arthroplasty, as well as the Sauve-Kapandji
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and Darrach techniques. Ever since Chun and Palmer”
reported promising results with ulnar shortening in 1993,
it has been used widely for the surgical treatment of ulnar
impaction syndrome. Recently, osteotomy methods and
various surgical techniques based on internal fixation
have been introduced.”® In principle, an osteotomy is at-
tempted with the goal of attaining neutral ulnar variance;
however, since the actual extent of the osteotomy is only
a few millimeters, and even though it is performed using
a ruler, there may be some residual positive or negative
ulnar variance. Collectively, this was a retrospective study
that examined differences in postoperative clinical results
and radiological changes after osteotomy and shortening
between groups exhibiting both unintended positive or
negative ulnar variance.
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METHODS

This study enrolled 48 patients who were diagnosed with
ulnar impaction syndrome between April 2005 and De-
cember 2008, and underwent ulnar shortening using a
transverse osteotomy, which was shorter or longer than
intended. The inclusion criteria for this study were as fol-
lows: 1) symptoms such as pain at the ulnar portion of
the wrist, limited range of motion, edema with a positive
ulnar impaction sign and a grinding test on physical ex-
amination, and the presence of positive ulnar variance on
a posteroanterior simple radiograph in neutral rotation,
allowing the diagnosis of ulnar impaction syndrome; 2)
surgical treatment; 3) more than 1 mm of positive or nega-
tive ulnar variance seen on the postoperative posteroante-
rior radiograph in neutral rotation; and 4) follow-up for at
least 2 years.

The exclusion criteria were as follows: 1) a history
of trauma to the ulnocarpal joint in the past year; 2) a cor-
relation regarding the onset of symptoms with a history of
long fall or sports injury; 3) a fracture of the distal radius
or ulna; 4) KienbocK’s disease; 5) severe arthritic change
in the ulnocarpal or distal radioulnar joint; 6) a comorbid
disease such as synovitis; 7) and residual variance after the
osteotomy of less than + 1 mm.

In all cases, the surgery used the transverse osteoto-
my technique to shorten the ulna; a single 3.5-mm 6-hole
compressive metal plate was used to fix the osteotomy por-
tion. For evaluation, a posteroanterior wrist radiograph in

Fig. 1. The ulnar variance was measured by drawing a line through the
volar sclerotic line of the distal radius perpendicular to its longitudinal
axis. The variance is the distance between this line and the distal cortical
rim of the ulnar dome.

neutral rotation was used, and the preoperative variance
was measured.” An osteotomy to achieve neutral ulnar
variance was planned (Fig. 1). A single surgeon performed
the surgery, and ulnocarpal wrist exercises were started
on the second or third postoperative day. We planned to
remove the metal plate when union at the osteotomy site
was confirmed and this study included patients in whom
the metal plate was removed. Of the 48 patients, two
cases were lost to follow-up and one died during follow-
up. Therefore, we followed 45 cases for at least two years.
There were 32 males and 13 females, with a mean age of
48.6 years (range, 33 to 65 years). The duration of symp-
toms was 25.8 months (range, 10 to 72 months), and the
mean follow-up period was 32.6 months (range, 24 to 65
months). Group I included cases with positive ulnar vari-
ance after ulnar shortening: 10 males, 3 females; mean age
42.3 years (range, 33 to 61 years); duration of symptoms
26.4 months (range, 12 to 72 months); and mean follow-
up 38.4 months (range, 24 to 65 months). Group II includ-
ed cases with negative ulnar variance after ulnar shorten-
ing: 22 males, 10 females; mean age 49.7 years (range, 39
to 65 years); duration of symptoms 25.2 months (range, 10
to 60 months); and mean follow-up 30.2 months (24 to 59
months) (Table 1).

Two observers evaluated each of the radiographs
twice, two weeks apart. In order to evaluate the inter- and
intra-observer concordance, the kappa value was calcu-
lated. According to the method of Fleiss and Cohen,” «
> 0.75 was regarded as an excellent agreement, 0.4 < k <
0.75 as fair to good agreement, and k < 0.4 as a poor agree-
ment. The measurement of variance was standardized
using posteroanterior radiographs in neutral rotation pre-
and postoperatively, and at follow-up. Also, to evaluate the
wrist preoperatively and at the final follow-up, the modi-
fied Mayo wrist score,” the disabilities of the arm, shoul-
der and hand (DASH) score,"” and the Chun and Palmer
score” were used. The two groups were compared statisti-

Variable Group | Group Il p-value
No. of patients 13 32
Age at surgery (yr), mean (range) ~ 42.3(33-61)  49.7 (39-65) 0.57
Male 10 22 0.301
Affected wrist, right 9 23 0.031
Smoker 4 7 0.396
Preoperative ulnar variance (mm), 4.95(3.6-7.5) 4.76(3.5-7.7)  0.85

mean (range)
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cally using SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA).
The size of the cystic lesion was considered to be decreased
when it was reduced by at least 50% based on the evalua-
tions of two different observers. To compare cystic changes
in the lunate preoperatively, a chi-square test was used.
Furthermore, to compare changes in the clinical scores, a
Wilcoxon’s signed-rank test was used. Lastly, to compare
differences in the clinical scores between the two groups, a
Mann-Whitney U-test was used and the reliability was set
to 95%.

RESULTS

Union of the osteotomy was confirmed in all cases post-
operatively, and the metal plate was removed at a mean of
10.4 months (range, 7 to 17 months) postoperatively.
Cystic lesions of the lunate were found in 4 cases
(30.8%) in group I preoperatively and the size of cystic le-
sions were decreased in 2 cases (15.4%) at the final follow-
up, versus 10 (31.3%) and 5 (15.6%) cases, respectively,
in group II; the difference between the two groups was
not significant (p = 0.894). The ulnar variance in group I
was 4.95 mm (range, 3.6 to 7.5 mm) preoperatively and
1.85 mm (range, 1.18 to 2.34 mm) at the final follow-up,
and the kappa values were excellent being 0.82 and 0.88,
respectively. The ulnar variance in group II was 4.76 mm
(range, 3.5 to 7.7 mm) and —1.88 mm (range, —1.3 to
-2.6 mm), respectively, and the kappa values measured
together or alone by the observer were 0.79 and 0.80, re-
spectively; again, both were “excellent” (> 0.75). The modi-
fied Mayo wrist score in group I was 62.8 points (range, 50
to 75 points) preoperatively and 93.2 points (range, 75 to
100 points) at the final follow-up and 64.4 points (range,
60 to 75 points) and 94.4 points (range, 75 to 100 points),
respectively, in group II; the increases were significant
(p = 0.031 and p = 0.040, respectively), while differences

between the two groups preoperatively and at the final
follow-up were not significant (p = 0.665 and p = 0.747,
respectively). Further, the DASH score in group I was 38.8
points (range, 33 to 42 points) preoperatively and 13.2
points (range, 8 to 17 points) at the final follow-up, and
40.3 points (range, 36 to 49 points) and 15.4 points (range,
13 to 17 points), respectively, in group II; the changes were
significant (p = 0.029 and p = 0.034, respectively), while
differences between the two groups preoperatively and
at the final follow-up were not significant (p = 0.45 and
p = 0.27, respectively). Moreover, the Chun and Palmer
score in group I was 65.5 points (range, 63 to 68 points)
preoperatively and 91.2 points (range, 85 to 95 points) at
the final follow-up and 68.2 points (range, 60 to 70 points)
and 93.6 points (range, 85 to 98 points), respectively, in
group II; the changes were significant (p = 0.034 and p
= 0.038, respectively), while differences between the two
groups preoperatively and at the final follow-up were not
significant (p = 0.35 and p = 0.53, respectively) (Table 2).
Lastly, neither group had complications, such as infection,
periprosthetic fracture, or nonunion.

DISCUSSION

Ulnar shortening is the most widely used method for
treating ulnar impaction syndrome, which is a common
cause of ulnocarpal joint pain.” Pathophysiologically, ul-
nar impaction syndrome is a degenerative lesion caused by
continuous stress on the ulnar column of the wrist, which
consists of the lunate, triquetrum, hamate, triangular fi-
brocartilage complex, and ulnar head. This degenerative
change starts with osteomalacia of the articular surface,
which is subject to stress, and the triangular fibrocartilage
complex.'” Since the majority of patients with ulnar im-
paction syndrome symptoms have positive ulnar variance,
it is thought to be the most common cause of ulnar impac-

Table 2. Summary of Results

Group | Group Il
Preoperative Postoperative Preoperative Postoperative
Mean ulnar variance (mm) +4.95 +1.85 +4.76 -1.88
Ratio of cystic lesion (%) 30.80 15.40 31.30 15.60
Mean modified Mayo wrist score 62.8 93.2 64.4 944
Mean DASH score 388 132 403 15.4
Mean Chun and Palmer score 65.5 912 68.2 936

DASH: the disabilities of the arm, shoulder, and hand.
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tion syndrome.'"'” Cadaveric studies demonstrate that
in a wrist with neutral ulnar variance, 82% of the stress is
transferred to the radiocarpal joint and 18% to the ulno-
carpal joint; if the ulna is 2.5 mm longer, the ulnocarpal
joint receives 42% more stress, while if the ulna is 2.5 mm
shorter, the joint receives only 4.3% of the stress received
in neutral variance.™""

Chun and Palmer” showed that ulnar impaction
syndrome occurs not only in neutral ulnar variance, but
also in negative ulnar variance.”*"” In addition, in ulnar
impaction syndrome, sclerosis and cystic lesions of the lu-
nate are seen radiographically,'"' and the correlation be-
tween the disease and these radiological findings is signifi-
cant. After ulnar shortening, both the clinical symptoms
and the cystic lesion or osteomalacia of the ulnar head and
lunate are seen on simple radiographs or magnetic reso-
nance imaging improve with time."”"¥

For several years, we have experienced difficulty
in performing osteotomies that give exact “neutral vari-
ance.” Consequently, we wondered whether there is a
difference in the clinical and radiological improvement
between those cases with an excessive (negative variance)
or insufficient (positive variance) osteotomy. Compared
with the differences in the neutral position and supination,
Nishiwaki et al."” found the greatest change in pronation;
after performing ulnar shortening of 3, 4, 5, and 6 mm,
the greater the distal radioulnar joint stability increased
by 14%, 24%, 35%, and 44%, respectively. Therefore, we
obtain the greatest biomechanical effect when we perform
ulnar shortening exceeding 3-4 mm.

In our patients, we shortened the ulna by a mean of
4.65 mm and although there was residual positive or nega-
tive variance, the clinical results were satisfactory. Preop-
eratively, 14 cases (4 in group I and 10 in group II) had
cystic lesions versus 7 cases (2 in group I and 5 in group II)

at final follow-up. The preoperative cystic lesions within
each group decreased significantly at the final follow-up,
although the difference between the two groups was insig-
nificant. Therefore, if the osteotomy achieves a decompres-
sion and stabilization effect with regards to whether there
is residual positive (mean, 1.85 mm) or negative (mean,
1.88 mm) variance does not have a significant clinical
effect. Nishiwaki et al.'” proved that the biomechanical
stability of the distal radioulnar joint is proportional to
the degree of the osteotomy, which not only produces de-
compression in ulnar impaction syndrome, but also has a
“stabilization effect” that improves the clinical symptoms.
Overall, we believe that the stabilization effect is as effec-
tive as decompression, as demonstrated by the improve-
ment in the cases in which the lunate lesion remains.

One limitation of this study is that it is a retrospec-
tive case analysis, and there were few cases, especially with
positive residual variance. As a result, we cannot clearly
determine the extent of allowable residual variance. It was
difficult to measure this, since the amount was very small,
in millimeters. A study regarding the relationship between
radiologic changes and clinical symptoms after shortening
should measure the residual variance in many more cases.

In conclusion, the degree of radiological changes in
the lunate cystic lesions and improvements in the clinical
results postoperatively (following shortening of the ulna)
did not differ significantly between the groups with un-
intended positive and negative residual variance. Finally,
theresults in both groups were satisfactory.
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