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ABSTRACT
The aim was to investigate the long-term outcome after corrective osteotomy for malunion of distal
radius fractures. Radiological findings, function, activity performance, pain, health-related quality of life
and self-efficacy were studied. Evaluation of 37 patients 3–10 years after osteotomy fixated with a volar
plate. Conventional radiographs were taken. Grip strength and range of motion were evaluated. Scores
from the Patient Rated Wrist Evaluation (PRWE) were compared with normative values. The RAND-36 was
used for evaluation of health-related quality of life and the General Self-Efficacy scale (S-GSE) for self-effi-
cacy. Radial height, volar tilt, and ulnar variance improved postoperatively. In the long term, the correc-
tions were maintained. Radiographs showed significantly more advanced osteoarthritis. Mean grip
strength was 31 kg (SD 13) 89%, and range of motion varied between 80% and 95% compared to the
uninjured side. The median PRWE was 12 points (0–99). The study group experienced higher levels of
pain than reference values. There was a moderate correlation between the PRWE and volar tilt (rs¼ 0.453,
p¼ .006) and grip strength (rs ¼ 0.40, p¼ .014). At long-term follow-up functional outcome after a cor-
rective osteotomy is generally good, but patients may experience some degree of pain. Corrective osteot-
omy might be considered for patients with a poor functional outcome after a distal radius fracture.
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Introduction

Distal radius fracture is a common injury with an incidence of 26
per 10,000 person-years. The standard treatment consists of a
reduction, in the event of displacement, which is reported to
occur in up to 60% of patients, and cast immobilisation. Unstable
fractures are usually treated surgically [1]. One of the most com-
mon complications for initially displaced distal radius fractures is
malunion. Malunion is reported to occur in approximately 35% of
non-surgically treated fractures and up to 10% of surgically
treated fractures [2,3].

Malunion may lead to difficulty performing activities of daily
life due to pain or decreased range of motion and loss of grip
strength. The degree of malunion can have an effect on the
severity of the functional impairment [4,5].

Corrective osteotomy after a distal radius fracture is a proced-
ure undertaken in the event of symptomatic malunion [6]. There
is no consensus about the exact radiographic indications when
patients benefit from a corrective osteotomy.

The surgery aims to restore the anatomy of the distal radius
and involves the controlled creation of a fracture near the original
fracture, after which the malposition of the fragments of the distal
radius is corrected. There are several ways to perform the sur-
gery [6].

In the short run, the results appear to be satisfactory both
radiologically [7] and in terms of range of motion and grip

strength [6]. Previous studies, using different patient-rated out-
come measurements (PROM:s), have shown that patients also
regain functional ability [8]. However, studies indicate that the
results may be hampered in the long term due to osteoarthritis of
the wrist [9]. Other factors, such as psychological aspects can also
influence the outcome negatively [10].

Self-efficacy is a central concept in the social psychological
theory of Bandura, which is related to the strength of the individ-
ual’s belief in his/her own ability to handle different situations
and achieve different goals [11]. Studies have shown that self-effi-
cacy has an impact on results after orthopaedic procedures in
general [10]. It is, therefore, of interest to study self-efficacy as a
part of a long-term outcome.

The aim of this study was to investigate the long-term out-
come, defined as more than 3 years, after corrective osteotomy
for malunion of distal radius fractures, in terms of radiological
findings, function, activity performance, pain, health-related qual-
ity of life and self-efficacy.

Materials and methods

Patients

The study was conducted at the M€olndal campus of the
Sahlgrenska University Hospital, Gothenburg, Sweden. The inclusion
criteria at the retrospective analysis were patients 16 years of age
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or more, who underwent an open wedge volar corrective osteot-
omy, after a symptomatic malunion of a distal radius fracture with
a dorsal tilt of >25� or volar tilt of >20�, fixed with a volar plate
between 2007 and 2014. In two cases, the indication was delayed
primary osteosynthesis and as the fractures were already healed,
osteotomy had to be carried out. Exclusion criteria were fixation
with a dorsal plate or a concomitant ulna shortening.

The study was approved by the Ethics Committee in
Gothenburg, Sweden (no. 153-17) and by the local committee for
radiation protection (no SU 2017-01064 17-06).

Methods

The participants were evaluated once. The median time from
osteotomy to follow up was 64months (range 33–119).

Image acquisition and evaluation
All the patients underwent conventional radiographic investiga-
tion of the wrist. It was performed according to the standard clin-
ical protocol with an anterior-posterior (AP) and a lateral exposure
of the wrist, the latter with 10–15� distal inclination of the radio-
graphic tube. Radiographs performed before and within the first
postoperative week after the corrective osteotomy were identified
retrospectively through the medical records. All the images were
stored in the same radiological archive and measured using the
hospital PACS software (Centricity Radiology RA 600 Clinical v.8.0,
General Electric Healthcare, Barrington, IL). On the AP view, the
radial height, radial inclination and ulnar variance were measured,
while, on the lateral view, dorsal/palmar tilt was estimated. These
measurements have previously been described by Cole et al. [12].
See illustration Figures 1(a)–4(b).

Radiographic osteoarthritis (OA) was scored according to Knirk
and Jupiter [13] as follows: grade 0¼ none; 1¼ slight joint space
narrowing; 2¼marked joint space narrowing; 3¼bone on bone.
Measurements were made by the same senior radiologist (Y. A.).

The three sets of radiographs from each patient, preoperative-,
postoperative- and long-term images, were evaluated twice with
an interval of at least 1 week between evaluations.

Function: grip strength, range of motion
Grip strength and range of motion were evaluated comparing the
injured side with the uninjured. The grip strength of both hands
was measured using a Jamar Hand Dynamometer. The patient
was in a seated position with the elbow in 90� of flexion. The

Figure 1. Initial CR of a 59 year old woman with a comminute intra-articular dis-
tal radial fracture and a fracture of the ulnar styloid process. (a) AP view. (b)
Sagittal view showing dorsal tilting of the radial articular surface.

Figure 2. Preoperative CR of the same patient as in Figure 1. One year later,
during conservative treatment, the distal radial fracture has healed in malunion
and the patient is scheduled for corrective osteotomy. (a) AP view showing axial
shortening. (b) Sagittal view showing severe volar tilt.

Figure 3. First postoperative control of the same patient as in Figures 1 and
2.The open-wedge corrective osteotomy is fixated with a volar plate. (a) AP view
showing axial shortening and ulnar position is now restored. (b) Sagittal view
showing volar tilt close to normal.
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mean value of three measurements was used [14]. The range of
motion of both wrists was measured using a goniometer in a
standardised manner according to a national measurement man-
ual [15].

Subjective outcome
Activity performance and pain. Activity performance was eval-
uated by comparing the scores from the Patient Rated Wrist
Evaluation (PRWE) [16] and the shortened Disabilities of the Arm
Shoulder and Hand questionnaire (Quick-DASH) [17] with refer-
ence values. Pain was evaluated using the pain score of the PRWE
[16]. The PRWE quantifies patient-rated wrist pain and disability of
daily living. The questionnaire consists of two subscales assessing
pain (5 questions) and function (10 questions). Each question is
scored on a categorical scale ranging from no pain/difficulty (0
points) to worst pain/unable to do (10 points). The pain score is
the sum of the five items. The function score is the sum of the 10
items divided by two. The total score is the sum of the pain score
and the function score. The PRWE thus ranges from 0 (a perfectly
well-functioning wrist free of pain) to a total of 100 (a completely
dysfunctional and painful wrist) [16,18]. The Swedish version of
the PRWE has been tested for validity and reliability and sensitiv-
ity to change [19].

The Disabilities of the Arm, Shoulder and Hand Questionnaire
(DASH) evaluates symptoms and disability in the upper extremity
and has been shown to be a reliable and valid tool to evaluate
both proximal and distal function in the upper extremity [20].

The Quick-DASH, used in this study, was derived from the
DASH and consists of 11 items related to pain and function and
ranges from 0 to 100 points, with lower scores indicating better
function and less pain [17].

Overall satisfaction with the surgical procedure was evaluated
with a question constructed for this study: ‘How would you
describe the way your wrist is functioning today?’ The answer was
marked on a Likert scale using the following alternatives: very
bad, bad, quite good, good and excellent. In an attempt to enrich
the quantitative and qualitative data, the patients were also given
the opportunity to comment on their wrist function in their
own words.

Health-related quality of life and self-efficacy. The Swedish ver-
sion of the RAND-36 was used to evaluate health-related quality
of life. It consists of 36 items, measuring eight different domains
of health. The score for each domain ranges from 0 to 100 points,
with a higher score indicating better health [21]. To evaluate self-
efficacy the Swedish version of the General Self-Efficacy scale (S-
GSE) was used. The S-GSE consists of 10 questions that are graded
on a Likert scale with four steps, each step given 1–4 points. The
score is the sum of the points and thus ranges from 10 to 40
points. The score can be presented as a total score or as a mean
for the 10 items. There is no cut-off but higher scores indicate
better self-efficacy [22].

The functional assessments were made by the main author
who is an occupational therapist experienced in hand therapy. If
the patient needed an examination by a physician, based on clin-
ical or radiological findings, the patient was referred to a specialist
in orthopaedics (M. U.).

Statistical analysis

The mean, SD, median and range were used to describe demo-
graphics and outcome. The Shapiro–Wilks test was used for tests
of distribution for range of motion and grip strength and radio-
graphic parameters. Values for range of motion and grip strength
were normally distributed. A paired-sample t-test was used to per-
form pair-wise comparisons between operated and non-operated
hands in terms of range of motion and grip strength.

As the radiographic variables were not normally distributed,
Wilcoxon’s signed-rank test for non-parametrically distributed vari-
ables was used for comparisons at group level.

The Mann–Whitney U test was used to compare activity per-
formance between men and women and Wilcoxon’s signed-rank
test was used between the studied group and age and gender
specific reference values. All significance tests were two tailed and
conducted at the 0.05 significance level.

Spearman’s rho coefficient (rs) was used to test the possible
correlation between radiological parameters and activity perform-
ance, measured with the PRWE, and range of motion. Spearman’s
rho was also used to test if there was a correlation between
degree of osteoarthritis and age and between osteoarthritis and
duration between surgery and follow-up. To describe the strength
of the correlations, the following categories were used: 0–0.19
(very weak), 0.20–0.39 (weak), 0.40–0.59 (moderate), 0.60–0.79
(strong) and 0.80–1.0 (very strong) [23]. Analyses were performed
with SPSS for Windows (Version 20, SPSS, Inc., Chicago, IL).

Results

Sixty patients were identified through medical records. Eight
patients were deceased. The remaining 52 were initially contacted
by mail with information about the study. Two weeks later, the
patients were contacted by telephone and given more detailed
oral information and an invitation to participate. Five patients
could not be reached by either phone or mail. Eight women,

Figure 4. Long-term follow-up, 9 years post-operatively, of the same patient as
in Figures 1–3. (a) AP view showing development of a slight axial shortening. No
osteoarthritis is seen. (b) Sagittal view showing that the major improvement in
joint positioning is maintained.
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aged 49–78 years, declined participation; three were satisfied with
their function and had no interest in participation, four because
of time constraints and one was in hospital, for other reasons, at
the time of the study. A total of 39 patients were enrolled in the
study and gave their written, informed consent to participate.
Two patients were incorrectly coded in the medical records and
did not have volar plates and were, therefore, excluded. Finally,
20 women and 17 men were included. One patient declined
radiological examination but took part in the functional assess-
ment. Twenty-eight of the patients were of working age at the
time they were injured. The dominant arm was affected in 18
patients and the non-dominant arm in 19. Twenty-five fractures
were due to low-energy trauma, 12 to high-energy trauma, 16
fractures were extra-articular and 17 intra-articular, while data
were missing in four cases. The primary treatment was a plaster
following closed reduction in 16 cases, and no reduction in 10
cases and 11 fractures underwent surgery with volar plates with
or without Euloc-pins (Euloc-pinVR , Swemac AB, Link€oping,
Sweden). For detailed information on demographics, see Table 1.

The surgery was performed by five different surgeons, of
which one performed 27 of the osteotomies. None of them was
engaged in the analysis of the results.

Surgical procedure

The osteotomy was carried out through a dorsal incision between
the 2nd and the 4th extension compartment, after release of the
EPL tendon. An oscillating saw was used and the volar cortex was
fractured with a chisel. The osteotomy was widened with a dis-
tractor until the correct angle was achieved and temporarily fixed

with two K-wires. Then a modified volar approach according to
Henry was performed and the osteotomy fixed with a conven-
tional volar titanium plate (DVRVR Medica, Stryker VariaxVR ) or a
polyetheretherketon plate (PEEK-plate, DiphosRVR , Lima
Corporation, San Daniele del Friuli, Italy). The osteotomy gap was
filled with autologous or synthetic graft (HydrosetVR , Stryker Corp,
Kalamazoo, MI) or left empty. The skin was closed using resorb-
able intra-cutaneous sutures (Monocryl 4-0). Then a plaster was
applied for 2–4weeks according to the surgeons’ discretion.

One patient underwent a median-nerve decompression and
eight patients had the plate removed 1–4 years after the osteot-
omy. One patient underwent a tendon transfer due to an EPL-rup-
ture 2 years after the osteotomy.

Radiological findings

The results of the radiological findings in terms of remaining mal-
union and osteoarthritis are presented in Table 2.

There was an improvement, with respect to anatomical param-
eters, with an increase in radial height (p¼ .001) and volar tilt
(p¼ .016) after surgery compared with before, and significantly
less ulnar variance (p< .001). However, no significant difference
was found in radial inclination preoperatively as compared with
postoperatively.

The degree of osteoarthritis had increased significantly at the
follow-up compared with postoperatively (p< .001). There was a
weak correlation between age and osteoarthritis at follow up (rs¼
0.37, p¼ .03). There was no difference in terms of osteoarthritis
with respect to gender. There was no significant correlation
between the degree of osteoarthritis and time from surgery to
follow-up. No significant differences were found in terms of radial
height, radial inclination, ulnar variance and volar tilt during this
time. None of the patients had an implant failure at follow-up.

Function: grip strength, range of motion

In Table 3, the results in terms of grip strength and range of
motion are presented. At long-term follow-up, the grip strength
of the injured hand was 31 kg (SD 13), (89%) on average com-
pared with the uninjured hand. For men, the grip strength was
38 kg (SD 14) (86%) on average compared with the uninjured
hand, while it was 25 (SD 7) (94%) for women.

The range of motion in the injured wrist was 80–95% on aver-
age in different movement directions compared with the unin-
jured side. The greatest restoration of range of motion was
observed in pronation, dorsal extension followed by supination,
while the least was seen in radial deviation. There was a signifi-
cant difference between injured and uninjured hands in all

Table 1. Demographics.

Number (%)

Age at corrective osteotomy
Median (range) 57 (24–76)

Injured limb
Dominant 18 (49)
Non-dominant 19 (51)

Number of females 20 (54)
Mechanism of injury
Low energy 25 (68)
High energy 12 (32)

Type of fracture
Intra-articular 17 (46)
Extra-articular 16 (43)
No data 4 (11)

Initial treatment
Surgical (volar plates) 11 (30)
Manipulation under local anaesthesia and plaster 16 (43)
Plaster only 10 (27)

Occupation at time of injury
Official 20 (54)
Labourer 7 (19)
Retired 7 (19)
Sick pensioner 1 (3)
No data 2 (5)

Months from fracture to osteotomy
median (range) 11 (1–132)

Months to follow-up
median (range) 64 (33–119)

Type of plate
DVRVR Medica, Stryker VariaxVR 27 (73)
PEEK-plate, DiphosRV

R

, Lima corporation 10 (27)
Type of bonegraft
Autologous graft 11 (30)
HydrosethVR 8 (22)

Combined surgery
Volar plate and pins 5 (14)
Volar plate and ulnar plate 1 (3)

Table 2. Number of patients related to the level of osteoarthritis pre-operatively
(N¼ 37) and at follow-up (N¼ 36), measured using the scale of Knirk
and Jupiter.

Pre-operative Post-op

At follow-up

Total Women Men

Level of osteoarthritis
0 17 NA 6 5 1
1 19 NA 17 9 8
2 1 NA 11 5 6
3 0 NA 2 1 1

Radial height, mm 9.9 (9.1–23.0) 11.9 (6.9–17.7) 12.1 (7.1–18.1)
Radial inclination, ͦ 19.6 (8.2–43.9) 22.0 (7.2–35.0) 22.3 (12.1–34.1)
Ulnar variance, mm 3.4 (�1.5–9.3) 0.0 (�1.6 to 5.2) 0.0 (�3.0 to 5.6)
Volar tilt, ͦ 3.2 (�38.0–40.7) 6.3 (�4.3 to 19.0) 4.9 (�10.6 to 22.0)

Malunion pre-, postoperative and at the follow-up, median (range).
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movement directions (p< .05). There was no correlation between
radiological findings and range of motion.

Activity performance and pain

The median total score for the PRWE was 12 points (IQR 23),
(women 19.5 (IQR 50), men 5 (IQR 17)). The total mean score, cal-
culated in relation to individual age and gender specific refer-
ence-values, was for the whole group for the PRWE 21.3 points
(SD 26.3). This was significantly higher (p¼ .001) than the refer-
ence mean value of 7.7 points (SD 15.0) [24]. When dividing the
group according to gender, it was found that the women scored
significantly higher than the reference values, 27.9 (SD 26.0) ver-
sus 8.6 (SD 15.9) (p¼ .001). The same was not seen among the
men, 13.7 (SD 23.7) versus 6.5 (SD 13.6) (p¼ .075).

The median pain score was 9 points (IQR 23) in the whole
group, women 14 (IQR 30) and men 4 (IQR 14). This value is sig-
nificantly higher than the reference values (women 4.7 (SD 9.0)
and men 3.8 (SD 8.1)) for the whole group (p¼ .002) and among
the women (p¼ .003) [24].

There was a moderate correlation between a lower PRWE-total
score grip strength (rs¼ 0.40, p¼ .014) and between a lower
PRWE-total score and more volar tilt (rs¼ 0.453, p¼ .006) and a
very weak, albeit non-significant, correlation between a higher
PRWE-pain score and increased osteoarthritis (rs¼0.108, p¼ .53).

The median score for the Q-DASH was 11.4 points (IQR 19.8).
The reported reference values are 10–15 points (SD 14.7) [25].

Health-related quality of life and self-efficacy

The results for health-related quality of life and self-efficacy are
presented in Table 4. The domains of the RAND-36 that had the
lowest median scores were Bodily pain, Vitality/fatigue and
General health. The domains with the highest median scores were
Role physical, Social functioning and Role emotional.

The results for the S-GSE showed a mean score of 3.2 points
(SD 0.6), median 3.3 (IQR 0.8), which was significantly higher
(p¼ .002) than the reference values; mean 2.9 (SD 4.6) [22].

The ratings for a self-constructed question about overall satis-
faction with the wrist were as follows: very bad (n¼ 1), bad
(n¼ 5), quite good (n¼ 8), good (n¼ 14) and excellent (n¼ 8).
One patient did not answer this question.

In answer to the question of whether they would have chosen
surgery, if they had known the results, 33 patients answered yes
and 3 no. One patient did not answer this question.

Of the patients who made comments in their own words
(n¼ 16), five stated they were dissatisfied with the waiting time
for surgery, five commented on being satisfied with the result of
surgery, one was dissatisfied with the result of surgery because of
restraints in fine dexterity, five had complaints related to commu-
nication with caregivers, one was satisfied with the

communication with caregivers, one had a question about the
implant and one commented on being free from pain since
plate removal.

At the long-term follow-up, six patients were referred to a spe-
cialist in orthopaedics (MU) due to pain and/or crepitation.

Discussion

According to the results of the present study the surgical correc-
tion has resulted in a significant improvement in radial height,
volar tilt and ulnar variance postoperatively. In the long term, the
corrections were maintained. The level of osteoarthritis increased,
however. The study also showed that the function was regained
in terms of grip strength to 89% compared to the non-injured
hand and the greatest restoration of range of motion was
observed in pronation, dorsal extension followed by supination,
while the least was seen in radial deviation. The activity perform-
ance measured by the PRWE was significantly lower than refer-
ence values [24].

Activity performance showed a moderate correlation with volar
tilt. Batra and Gupta [26] found that radial length, followed by
volar tilt, was the most important predictor of functional recovery
1 year after the treatment (both surgical and non-surgical) for dis-
tal radius fractures [26]. Another recent study has shown that
there is an association between ulnar variance as well as radial
inclination and patient-reported outcomes [27]. This indicates that
the restoration of the wrist to a more anatomical position may
have an influence on activity performance. However, the evidence
supporting this in other studies is inconclusive and the results
should be interpreted cautiously [28].

Earlier research on functional outcome after the surgical treat-
ment of distal radius fractures show the importance of recovery
of grip strength in order to perform different tasks and activities
[29]. The present long-term study showed a moderate correlation
between the PRWE-score and grip strength. It also showed that
the grip strength of the injured hand was restored to 89% com-
pared with the uninjured hand, which is a slightly higher level,
compared with previous studies that have reported results of
71–85% of the grip strength of the injured hand [8,9,30].

Table 3. Grip strength (KG) and range of motion (degrees).

Injured wrist Control wrist % of the healthy side p Value

Grip strength, kg Total 31 (13) 28 (5– 69) 34 (13) 33(18–73) 89 .004
Men 38 (14) 40 (45–69) 44 (11.0) 41 (23–73) 86 .021

Women 25 (7) 23 (15–40) 27 (7) 24 (18–42) 94 .064
Supination ͦ Total 72 (15) 75 (40–100) 80 (10) 80 (50–105) 89 <.001
Pronation ͦ Total 65 (7) 65 (50–80) 68 (7) 70 (55–80) 95 .003
Dorsal extension ͦ Total 65 (12) 65 (35–90) 71 (7) 70 (50–80) 90 .001
Volar flexion ͦ Total 60 (14) 60 (25–80) 72 (9) 75 (50–90) 82 <.001
Radial deviation ͦ Total 14 (6) 15 (0–25) 16 (3) 15 (10–25) 80 .034
Ulnar deviation ͦ Total 25 (6) 25 (15–40) 29 (5) 30 (20–40) 86 <.001

Mean (SD), median (min–max). The percentages in the table are calculated as the quota between the injured side and the healthy side.

Table 4. RAND-36 scores N¼ 37 median (min–max), mean (SD).

RAND-36, item
Median

(min–max)
Mean
(SD)

Reference
values

Physical functioning (PF) 85 (0–100) 75.8 (28.7)
Role-physical (RP) 100 (0–100) 63.5 (42.7)
Bodily pain (BP) 68 (0–100) 65.2 (30.9)
General health (GH) 75 (20–100) 70.2 (24.2)
Vitality/fatigue (VT/fatigue) 70 (0–100) 67 (24.1)
Social functioning (SF) 100 (0–100) 81.2 (28.9)
Role-emotional (RE) 100 (0–100) 75.7 (35.7)
Mental health (MH) 84 (28–100) 79.7 (28-100)
S-GSE 3.3 (1.5–4.0) 3.2 (0.6) 2.9 (4.6)
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For different movement directions, the restoration of the range
of motion arc varied from 0 (for two individuals the radial devi-
ation was 0� in the operated wrist) to 100%. It can be presumed
that, for the individual, it is the sum of range of motion in all
directions that matters. In any case, earlier studies have shown
that supination is of great importance for the ability to perform
activities [29]. In the present study, supination was restored to
89%, which can be regarded as an excellent result. However, only
61% of the patients rated their function as good or excellent
compared with 72–76% in some previous studies [30,31]. This
indicates that range of motion and the grip strength are not the
only outcome measurements that should be used to determine
the function of the wrist and hand.

The results of the PRWE, which is sensitive to wrist problems,
showed more difficulties in carrying out activities in the study
group, compared with reference values [24].

The women experienced more pain than the men. Reference
values for PRWE-pain are higher for women than for men, but
also, in comparison with the reference values, the women in the
study group experienced more pain [24]. The study cohort is too
limited to determine whether there is a difference between men
and women with respect to pain in the cohort. In any case, the
result might indicate that a certain amount of residual pain can
be expected in the long term after a corrective osteotomy, some-
thing that it is important to communicate to patients waiting for
surgery, in order for them to have realistic expectations. One
patient had extremely poor outcome and had high scores on
both the PRWE (99 p) and the Q-DASH (90.9 p) due to pain, low
grip strength and a poor result in restoration of movement cap-
acity in supination and volar flexion.

Pain possibly explains why the ratings for satisfaction with the
wrist were not higher. Osteoarthritis is mentioned in an earlier
study as a possible explanation of poorer outcome [9] and may
explain why the study group experienced higher levels of pain
compared with the normal population. The degree of OA was sig-
nificantly increased at the long-term follow-up, but there was no
significant correlation between an increase in OA and an increase
in the PRWE pain score. Further, there was no difference in the
distribution of OA with respect to gender.

In terms of health-related quality of life, the two dimensions
with the lowest scores were ‘Bodily pain’ and ‘Vitality/fatigue’.
These domains reflect pain anywhere in the body and physical
impairment experienced in a range of different activities such as
climbing stairs or lifting heavy objects and the experience of
fatigue. The scores reflect that a few individuals experienced bod-
ily pain, not only in the wrist but also at other sites in the body,
as well as fatigue. The study group had high scores in terms of
‘Social functioning’, ‘Role physical’ and ‘Role emotional’, which
indicates that they experienced good quality of life in their social
relationships and different life roles. These results are expected in
this population.

Perceived function is a complex phenomenon in which differ-
ent aspects, such as general self-efficacy, might have an influence.
Self-efficacy has been shown to have an impact on results after
orthopaedic procedures in general [10] and also in relation to
functional impairment and pain reported among persons suffering
from chronic pain [32]. Self-efficacy develops over time [11] and
measured 3–11 years after surgery it probably measures coping
with the consequences of a long-standing pain problem rather
than shows a predictive value of how it influences functional
results of surgery. It is not clear if self-efficacy influences the abil-
ity to perform activities or contrary, if it is the ability to perform
activities that influences self-efficacy, or rather, both. It might

have been more appropriate to measure self-efficacy preopera-
tively to measure its predictive value on the long-term results.

Thirty-three (89%) of the 37 patients would have chosen sur-
gery again, had they known the result. One possible explanation
of this is that the patients experience less pain and greater func-
tion than before surgery and, even if the wrist is not fully
restored, their ability to use their hand in everyday activities
has improved.

Limitations

The relatively low number of eligible patients for this study may
be a result of the choice to invite only patients operated on at
the campus of M€olndal. Fifteen patients were operated on at the
campus of Sahlgrenska during the period of study. Another
explanation might be that patients left the waiting queue and
were operated on at other hospitals. This has not been investi-
gated, which is a limitation of the study. An additional reason
may be the strict exclusion criterion where we chose to exclude
patients where the osteotomy was stabilized using a dorsal plate.
This exclusion criterion was chosen because patients more often
experience problems with tendons after dorsal plating and were
considered not being comparable to patients with volar plates.

Another limitation is the retrospective character of this study
because no pre-operative measurements of range of motion, grip
strength or scores from the different PROM:s were available for
comparisons.

Conclusion

In the present study, the initial treatment of the patients varied
and some had undergone different surgical procedures prior to
the osteotomy. In spite of this, they felt that the osteotomy was
worthwhile. This is consistent with the findings of another recent
study [8]. The present study contributes to the growing evidence
relating to the long-term results of corrective osteotomy. This by
showing that the correction is maintained over time and that
function and ability to perform activities are restored to a high
degree, even if function is not restored fully, compared to normal
values, and patients may experience some residual pain.
Corrective osteotomy might be considered for patients who
experience a poor outcome after a distal radius fracture.
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