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Pain on the ulnar side of the wrist is common and can arise from 
acute trauma, chronic degeneration or overuse (1). The ulnar side 

of wrist has been called the “black box” of the wrist because of its 
complex anatomy, the extensive differential diagnosis and difficulty in 
treatment (1). Ulnar-sided wrist pain can be frustrating to manage for 
both the patient and the physician, especially because significant pain 
can be present without any radiographic cause (2). The differential 
diagnosis in patients with ulnar-sided wrist pain includes ulnar impac-
tion syndrome (UIS), degenerative arthritis, triangular fibrocartilage 
complex (TFCC) pathology, carpal ligament tears and instability, 
extensor carpi ulnaris (ECU) and flexor carpi ulnaris tendinosis, and 
incongruity of the distal radioulnar joint (DRUJ) (3,4). The extensive 
range of etiologies of pain is associated with a broad age group. In the 
younger age groups, it is often associated with vocational injuries.

A common cause of ulnar-sided wrist pain is UIS. This entity is 
believed to occur secondary to ulnar head compression against the 
TFCC and ulnar carpus, leading to degeneration of these structures 
(2,5). UIS is also known as ulnocarpal abutment syndrome and was 
described as early as 1941 by Henry Milch (3,6).

The treatment of UIS includes nonoperative options such as inter-
mittent immobilization, nonsteroidal anti-inflammatory drugs, avoid-
ance of ulnar deviation and steroid injections (1). If this fails, there are 
currently three surgical options: the arthroscopic ‘wafer’ procedure, 
ulnar shortening osteotomy (USO) and hemiresection arthroplasty. 
The surgical treatments are based on the theory that shortening the 
ulna will decrease the load on the TFCC (3). Previous work has shown 
that an increase in the ulnar variance of only 2.5 mm can increase the 
axial load on the forearm by 40%, whereas a decrease of 2.5 mm can 
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BaCKGROund: Ulnar-sided wrist pain is a common problem in the 
upper extremity.  It affects a broad patient population and can be difficult 
to treat. Ulnar impaction syndrome (UIS) is major cause of ulnar-sided 
wrist pain and a number of different operations have been used to correct 
it, including ulnar shortening osteotomy (USO).
OBJeCtive: To retrospectively review functional outcomes and compli-
cation rates of USO for UIS at the Hand and Upper Limb Centre (London, 
Ontario) over a two-year period.
MethOdS: Twenty-eight patients who underwent USO between 2007 
and 2009 participated in the present study. Ulnar variance pre- and post-
surgery was assessed using standard radiographic examination. Patient-
rated outcomes were measured using a visual analogue scale (VAS) for pain 
and the Disabilities of the Arm, Shoulder and Hand (DASH) survey for 
functional outcomes. Objective grip strength and range of motion were 
compared with the contralateral extremity.
ReSultS: On average, USO achieved a 3.11 mm reduction in ulnar vari-
ance. Nonunion occurred in five patients and required a secondary bone 
grafting procedure. All USO eventually healed. Overall,  pain improved by 
47.2% and the mean DASH score after surgery was 37.21. Flexion, extension 
and supination range of motion decreased by 10° compared with the unaf-
fected side. Eleven patients (39%) elected to undergo a second surgery for 
hardware removal. Patients receiving compensation from the Workplace 
Safety and Insurance Board experienced significantly higher residual pain 
(VSA 5.24 versus 1.97) and disability levels (DASH 60.23 versus 25.70). 
Smokers also experienced worse outcomes in terms of pain (VSA 4.43 versus 
2.36) and disability (DASH 51.06 versus 29.67). In this cohort, smoking was 
not associated with a higher rate of nonunion.
COnCluSiOn: USO is effective in reducing pain in UIS and improves 
disability, at the price of a small decrease in range of motion. Smokers and 
people receiving compensation from the Workplace Safety and Insurance 
Board, however, have significantly worse subjective outcomes (VAS and 
DASH), but similar objective outcomes (range of motion).

Key Words: Ulnar impaction syndrome (UIS); Ulnar shortening osteotomy 
(USO); Ulnar wrist pain

l’analyse d’issue de l’ostéotomie de 
raccourcissement du cubitus en cas de syndrome 
d’impaction ulnaire

hiStORiQue : La douleur au cubitus du poignet est un problème courant des 
membres supérieurs. Elle touche une grande population de patients et peut être 
difficile à traiter. Le syndrome d’impaction ulnaire (SIU) est une cause impor-
tante de douleur au cubitus du poignet. Diverses opérations ont été utilisées pour 
la corriger, y compris l’ostéotomie de raccourcissement ulnaire (ORU).
OBJeCtiF : Procéder à l’analyse rétrospective des issues fonctionnelles et des 
taux de complication d’ORU du SIU au Hand and Upper Limb Centre de 
London, en Ontario, sur une période de deux ans.
MÉthOdOlOGie : Vingt-huit patients qui ont subi une ORU entre 2007 et 
2009 ont participé à la présente étude. Les chercheurs ont évalué la variance 
ulnaire avant et après l’opération au moyen d’un examen radiographique clas-
sique. Ils ont mesuré les issues classées par les patients au moyen d’une échelle 
analogique visuelle (ÉAV) de la douleur et du sondage DASH sur les incapaci-
tés du bras, de l’épaule et de la main évaluant les issues fonctionnelles. Ils ont 
comparé la force de préhension et l’amplitude de mouvement objectives à 
celles du membre controlatéral.
RÉSultatS : En moyenne, l’ORU a permis d’obtenir une réduction de 3,1 mm 
de la variance ulnaire. Chez cinq patients, une non-fusion a exigé une greffe 
osseuse secondaire. Toutes les ORU ont fini par guérir. Dans l’ensemble, la 
douleur a diminué de 47,2 %, et l’indice DASH moyen après l’opération 
s’élevait à 37,21. L’amplitude de flexion, d’extension et de supination a 
diminué de 10° par rapport au côté non touché. Onze patients (39 %) ont 
choisi de subir une deuxième opération afin d’extraire les tiges de métal. Les 
patients indemnisés par la Commission de la sécurité professionnelle et de 
l'assurance contre les accidents du travail ressentaient une douleur résiduelle 
(ÉAV de 5,24 par rapport à 1,97) et des taux d’invalidité (DASH de 60,23 par 
rapport à 25,70) considérablement plus élevés. Les fumeurs présentaient égale-
ment une issue moins favorable sur le plan de la douleur (ÉAV de 4,43 par 
rapport à 2,36) et de l’invalidité (DASH de 51,06 par rapport à 29,67). Au sein 
de cette cohorte, le tabagisme ne s’associait pas à un taux plus élevé de non-
fusion.
COnCluSiOn : L’ORU est efficace pour réduire la douleur en cas de SIU et 
amenuise l’incapacité au prix d’une légère diminution de l’amplitude de mou-
vement. Les fumeurs et les personnes indemnisées par la Commission de la 
sécurité professionnelle et de l'assurance contre les accidents du travail, cepen-
dant, ont une issue subjective bien pire (ÉAV et DASH), mais une issue objec-
tive similaire (amplitude de mouvement).
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decrease the axial load down to 5% (3). A number of factors need to 
be considered when selecting a procedure to treat UIS, including the 
amount of ulnar variance, the status of the TFCC, the shape of the 
sigmoid fossa and the ulnar seat (2). However, there is no consensus as 
to which factor is most important in deciding what procedure to per-
form in each case, and personal preference plays an important role in 
procedure selection (7).

One study found that after arthroscopic TFCC debridement, there 
was a significant proportion of patients who still experienced pain and 
subsequently were required to undergo USO (8). There was no differ-
ence in the initial presentation in patients with successful versus 
unsuccessful debridement. The arthroscopic wafer procedure was 
designed to shorten the ulna arthroscopically through a torn TFCC. 
The advantage of this procedure is that it is minimally invasive (9). 
However, the wafer procedure can only be performed if there is a tear 
in the TFCC. In addition, it is very difficult to repair or tighten the 
ulnocarpal ligament complex, and recovery often takes longer than six 
months (1,9). USO maintains the cartilage surface at the distal ulna 
and has the benefit of tightening the ulnocarpal ligament complex. 
Disadvantages include the possibility of inducing or aggravating DRUJ 
incongruency. Osteotomy also carries the risk of nonunion and a pos-
sible later requirement for hardware removal (7,9). Newer hardware 
devices for USO may help with the latter two complications (9,10). 
When UIS is already complicated by DRUJ incongruency or degenera-
tive arthritis, the DRUJ hemiresection arthroplasty, or one of its varia-
tions, is preferred (10).

At the The Hand and Upper Limb Centre (London, Ontario), the 
largest hand surgery unit in Canada, USO is the most commonly per-
formed surgical treatment for UIS. While we have been generally 
satisfied with our outcomes, we have yet to perform a detailed analysis 
of our patient cohort. The goal of the current study was to characterize 
the self-reported outcomes of patients who underwent USO surgery in 
terms of pain (using a visual analogue scale [VAS]) and function 
(using the Disabilities of the Arm and Shoulder [DASH] survey), and 
to complement these data with objective radiological and range of 
motion (ROM) measurements.

MethOdS
All patients at the The Hand and Upper Limb Centre, who underwent 
USO between 2007 and 2009, were contacted for the present study – 
in total, 50 individuals were treated by four different surgeons. The 
only exclusion criterion was age younger than 18 years at the time of 
the present review. Of these 50 patients, 28 consented to participate in 
all or part of the study.

A retrospective chart review was conducted to determine patient 
demographic characteristics and complication rates. Pre- and pos-
toperative radiographs were reviewed to determine change in static 
ulnar variance and confirm union. Standard wrist posteroanterior 
radiographs were taken with the shoulder in 90° abduction, elbow in 
90° flexion, and forearm in neutral pronation and supination. Ulnar 
variance was measured by projecting a line perpendicular to the long 
axis of the radius at the ulnar portion of the lunate facet of the distal 
radius toward the ulna, and projecting a line perpendicular to the long 

axis of the ulna at the level of the articular surface of the ulnar head. 
The axial difference between these lines was then measured (2). This 
measurement is independent of the length of the ulnar styloid (2). In 
the case of nonunion requiring revision of the USO, the analyzed 
ulnar variance was taken after the final surgery.

Patients self-reported pain using a VAS (Figure 1) and self-reported 
functional outcome using the DASH survey. In addition, the patient’s 
grip strength and ROM were measured by an independent observer. 
Patients who were unavailable for clinical assessment were asked to 
complete the VAS and DASH surveys only (six of 28 subjects). The 
VAS was scored from 0 (no pain) to 10 (maximal pain), and was stan-
dardized at 10 cm. The DASH survey has been previously validated to 
provide a reliable estimate of a patient’s self-reported outcome in terms 
of pain and function. In the DASH survey, outcome is measured from 0 
to 100, with lower scores corresponding to less disability. Grip strength 
was recorded in kilograms using a JAMAR dynamometer (Lafayette 
Insrument, USA) on both the operated hand and contralateral hand. 
Patients were asked to grip the dynamometer three consecutive times. 
ROM measurements were performed using a goniometer. Wrist exten-
sion and flexion were measured with a protocol known to provide reli-
able results for dorsal placement of the goniometer. Pronation and 
supination were measured by aligning the arm of the goniometer with 
the superior side of the arm along specific anatomical landmarks. These 
landmarks are the proximal wrist crease for supination and just distal to 
the ulnar head in pronation. The other goniometer arm was aligned 
with the vertical plane. Ulnar and radial deviation was measured with 
the patient’s arm flat on the table in pronation, using the radius as the 
pivot point. All measurements were performed by one investigator (CF) 
to reduce intraobserver variability.

Student’s paired t tests were used to compare the ROM of affected 
and unaffected sides as well as VAS at the time of final follow-up. 
Student’s unpaired t tests were used to assess potential differences 
between the following groups: Workplace Safety and Insurance Board 
(WSIB) and non-WSIB patients, men and women, and patients older 
and younger than 50 years of age. Fisher’s exact tests were performed to 
evaluate nonparametric factors within groups.

Surgical procedure
USO was conducted under regional or general anesthetic. Under tour-
niquet control, a longitudinal incision was made on the ulnar border of 
the wrist. The interval between the flexor carpi ulnaris and the ECU 
muscle was excised and the ECU was retracted dorsally. A 3.5 mm low 
contact dynamic compression plate (Synthes Corporation, USA) was 
applied to the bone, usually on the palmar aspect of the wrist, but 
occasionally on the dorsal side if anatomy was more favourable. Distal 
screws were inserted before osteotomy and the osteotomy site was 
marked. A single longitudinal groove was used as a mark to control 
rotation. The amount of shortening was determined on the basis of 
preoperative radiographs, with the goal of restoring an approximate 
normal 2 mm negative variance. An oblique 45° osteotomy was per-
formed. The plate was subsequently resecured distally and the prox-
imal screws were placed using dynamic compression. Rotation was 
controlled by realigning the previously created longitudinal groove. 
Several patients had an oblique lag screw placed across the osteotomy 
site. The periosteum and skin were closed with vicryl and nylon 
sutures, respectively. The wound was dressed and patients wore a fore-
arm cast for eight to 12 weeks.

In the case of nonunion, repeat surgery was performed. The ori-
ginal incision was reopened and the nonunion area was debrided. A 
new osteotomy was performed to create fresh bone ends to realign the 
ulna. Iliac crest or Allomatrix (Wright Medical Technologies, USA) 
bone graft was used to augment the union.

In four patients, arthroscopy was performed at the time of USO. 
Standard 3-4, 4-5 or 6U arthroscopy portals were used for the proced-
ure. Sterile saline was injected into the joint and the TFCC was 
debrided under direct vision. After debridement, the USO surgery 
continued as described above.

How severe is your pain today? Place a vertical mark on the line 
below to indicate how bad your pain is today.
tOdaY:
no pain |__________________________________| Worst Pain
Please also make a vertical mark to indicate how bad your pain was 
BEFORE surgery.
BeFORe SuRGeRY:
no pain |__________________________________| Worst Pain

Figure 1) Visual analogue scale for pain. This was given to all patients dur-
ing follow-up. Patients were asked to mark the horizontal line in correspond-
ence to their pain perception
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ReSultS
demographics
Twenty-eight people consented to participate in all or part of the 
present study. Demographic characteristics are summarized in Tables 1 
and 2. The average age was 48 years (range 18 to 74 years) and average 
follow-up was 22 months (range eight to 41 months). Nineteen of the 
patients were female and nine were male. Ten patients were involved 
in WSIB claims. The majority of patients injured their dominant hand 
(17 of 28), and in a traumatic incident (23 of 28). Only 12 of the 
patients had a diagnosed TFCC tear.

Surgical characteristics
All patients underwent USO by one of four surgeons after a clinical 
diagnosis of UIS. Twenty-six of the patients had documented positive 
ulnar variance, one was ulnar negative and one was ulnar neutral, with 
an average positive ulnar variance of 2.32 mm (SEM 0.37 mm). Three 
patients underwent a separate arthroscopy procedure before USO, four 
had arthroscopy simultaneous with USO, and one underwent arthros-
copy after USO. ROM comparisons with the contralateral extremity 
were not performed in three patients who underwent unrelated surgery 
on the opposite hand. Two patients were scheduled to undergo USO 
on the opposite side in the future.

Clinical outcomes
The average preoperative VAS was 7.85 and improved to 3.14 post-
operatively (P<0.0001) – a 47.2% improvement. The average DASH 
score at follow up was 37.21 (range 1 to 79). Flexion, extension and 
supination ROM were statistically significantly decreased (P<0.05) by 
approximately 10° each (Table 3). Radial and ulnar deviation, and 
pronation were comparable with the ‘normal’ contralateral side. Grip 
strength was an average of 21.27 kg on the operated side and 29.47 kg 
on the contralateral side. At the time of final analysis, 11 people had 
undergone or were scheduled to undergo hardware removal (39%), 
which is similar to that reported in other studies.

Complications
Possible complications of USO included nonunion and need for hard-
ware removal at a later date due to hardware irritation. There was a 
nonunion rate of 18% (five patients), which is higher than the previ-
ously published rates of 1% to 4% (12,13). One patient had a delayed 
union. One patient developed complex regional pain syndrome. 
Another patient developed symptoms of carpal tunnel syndrome.

Subgroup analysis
Subgroup analysis was performed to determine whether previously 
established criteria that have been shown to affect outcome also 
applied to this patient population. Subgroup analysis was performed as 

to whether the patient was receiving workers’ compensation (WSIB 
versus non-WSIB, Tables 4 and 5); age older than versus younger than 
50 years, females versus males, and smoking status. No statistical dif-
ferences were found based on age or most comparisons between men 
and women. Women had higher pain before surgery (VAS 8.47 versus 
6.55, P=0.041); however, pain scores were the same after surgery for 
both men and women. In addition, women had significantly less grip 
strength in both the operated and contralateral hand; however, the per 
cent normal ratio was not different between men and women. Major 
differences were found between the WSIB and non-WSIB groups. 
Although both groups had similar pain before surgery according to 
their VAS scores (7.37 versus 8.12, P=0.186), WSIB patients reported 
significantly more pain after surgery (5.24 versus 1.97, P=0.0002). As 
well, all three DASH scores measured (overall, work and sports) were 
significantly higher in the WSIB group (Table 4). All demographic 
characteristics were similar between the two groups except for smoking 
status. Seven  of 10 WSIB patients smoked compared with only three 
of 18 in the non-WSIB group. When the smoking and nonsmoking 
patients were divided and compared, there was a significant (P<0.05) 
difference in the following categories: pain after surgery, DASH scores 
overall and work, and grip strength. ROM measurements were the 
same in all groups analyzed and showed no differences in WSIB and 
smokers.

diSCuSSiOn
The present retrospective study had several inherent limitations. The 
preoperative pain assessments were subject to patient recall bias. In 
addition, because there were no complete preoperative ROM measure-
ments available, we had to compare postoperative ROM values with 
the contralateral side. Similarly, preoperative DASH scores for some 
patients were unavailable and, therefore, only residual disabilities were 
measured. Notwithstanding these shortcomings, our data appear to 
characterize an typical cohort of USO patients at our centre. While we 
did not attain full participation from all 50 patients who underwent a 
USO between 2007 and 2009, we believe the group of 28 that partici-
pated accurately reflect the total group of patients. One major factor 
that affected our ability to recruit patients was the large geographical 

Table 1
Patient demographics and surgical parameters related to 
ulnar shortening osteotomy. Overall outcome values

Mean n
Age, years 48.11 28
Follow-up, months 21.24 28
Pain before (/10) 7.85 28
Pain after (/10) 3.14 28
DASH 37.21 27
DASH: Work 38.44 20
DASH: Sports 50.41 14
Ulnar variance before, mm 2.32 28
Ulnar variance after, mm –0.79 28
Grip strength affected hand, kg 21.27 22
Grip strength opposite hand, kg 29.27 22

DASH Disabilities of the Arm, Shoulder, and Hand survey. Score out of 100, 
lower scores = less disability. The work and sports sections were optional in 
the survey, leading to lower n numbers

Table 2
Patient characteristics (n=28)

n (%)
Dominant hand 17 (60.71)
Female 19 (67.86)
WSIB 10 (35.71)
Smoker (n=27) 10 (37.04)
Trauma 23 (82.14)
Arthroscopy 4 (14.29)
Exogen* low-intensity pulsed ultrasound 2 (7.14)
Malunion rate 5 (17.86)
Hardware removal 11 (39.29)

*Smith & Nephew, United Kingdom. WSIB Workplace Safety and Insurance 
Board (workers’ compensation)

Table 3
Overall range of motion (ROM)

ROM
Hand

Normal, % Paffected Opposite
Extension 46.52 56.50 85.33 0.026
Flexion 53.00 63.25 84.60 0.022
Ulnar deviation 34.83 38.25 93.69 0.307
Radial deviation 23.83 27.80 92.86 0.209
Pronation 61.39 71.45 93.68 0.088
Supination 67.00 78.85 86.87 0.041

ROM measurements in six directions presented in degrees unless otherwise 
indicated. Only extension, flexion and supination reached statistical signifi-
cance

attain?
achieve?
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distribution of the patients, with some patients having to travel more 
than 8 h to return to clinic. Unless these patients were already sched-
uled for follow-up appointments, they were unlikely to want to travel 
for our study.

A VAS was used to measure patient perception of pain along a 
continuous 10 cm line (Figure 1). This is similar to many other pain 
measurement tools that do not have the limitations of discrete values. 
With this tool, we attempted to gauge the difference in pre- and post-
surgery pain for each patient. We found a significant average decrease 
in overall pain when comparing pain recalled before surgery to pain at 
the time of follow-up; however, pain did not improve in 21% of the 
patients in our study. Three patients reported a slight increase in pain 
following surgery, one said there was no change, and two experienced 
improvements of less than 1 cm on the 10 cm VAS. Of these six 
patients, five were smokers, were receiving WSIB compensation, or 
both. This supports our hypotheses that not only do these patients do 
worse, but also that these two groups (smoking and WSIB) are very 
difficult to separate. Six patients reported zero pain after surgery; all of 
these patients were nonsmokers and did not receive WSIB compensa-
tion. In addition, women were found to have significantly different 
pain scores from men presurgery, but this was not the case for postsur-
gery pain. This could be due to sex-related differences in pain sensitiv-
ities, but may also be due to a variances in recall bias.

The DASH survey was also used to record subjective patient 
outcomes. This 30-item regional questionnaire was developed in 
1996 as a tool to measure disability in the upper limb and monitor 
its change over time (11). In our study, we used it to measure resid-
ual disability and to compare patients in different subgroups. Not 
surprisingly, patients who reported less pain on the VAS tended to 
have lower DASH scores. In addition, there was a wide range in 
functional outcomes (DASH, range 1 to 79) despite the low aver-
age level of residual disability (mean DASH of 37.21). Two patients 
with zero pain after surgery still found that they experienced sig-
nificant functional problems, and one patient with an excellent 
functional result (DASH <10) experienced more pain than would 
be expected (VAS 2.9). Currently, we warn our patients that func-
tional outcomes, while generally good, do not always correlate with 
pain reduction.

We also measured ROM and grip strength to have objective meas-
urements to complement the self-reported patient outcomes. On aver-
age, patients had grip strength of approximately 80% of their 
nonoperated hand. Women and men had similar per cent normal 
ratios when comparing operated and nonoperated hands; however, 
women had lower overall grip strength. Of the six directions of ROM, 
flexion, extension and supination were diminished in the operated 
hand, and only by 10° each. This indicates a low residual deficit after 
surgery, but it would have been helpful to note the grip strength and 
ROM presurgery to see how much, if any, gains patients made in these 
areas. The presence or absence of hardware on the patient’s wrist had 
no significant effect on ROM. This was expected because the plate 
should not hinder joint articulation; patients that were extremely 
irritated by the hardware would have likely had it removed by the 
follow-up visit.

We report a higher nonunion rate than previously reported in the 
literature. This could be due to the broad inclusion criteria of the 
study, the older average age, or the fact that most of the nonunion 
patients were still being followed in the clinic and, therefore, easier to 
recruit for the present study. This higher number could thus result from 
selection bias. The rate of nonunion in all 50 patients who underwent 
USO was lower (14%). In addition, because 22 of 50 patients did not 
consent to participate in the present study, it may be possible that 
patients who experienced no problems and were doing well, did not 
feel a compelling reason to participate. It is possible that smoking 
status led to a higher nonunion rate, as other studies have reported, 
but this was not a statistically significant result in the current study 
(12).

In our review, WSIB patients and smokers were both found to have 
worse outcomes, which is consistent with many other recent studies, 
thus lending validity to our results (12-16). These patient populations 
overlap significantly and it is difficult to determine which factor con-
tributes more to patient outcomes. It has long been known that smok-
ing affects healing after surgery. Chen et al (12) specifically examined 
smoking and bony union after USO and found that smokers took, on 
average, three months longer to heal than nonsmokers. We did not 
specifically investigate the duration of the healing process in our 
patient population. In the study by Chen et al (12), 30% of smokers, 
compared with zero nonsmokers, experienced a nonunion (12). Ziran 
et al (15) also found smoking status affected bone graft and Allomatrix 
effectiveness. Interestingly, in our study, smoking and WSIB status 
were not significantly associated with higher nonunion rates. Only 
five people experienced a nonunion and our sample size may have 
been too small to detect a difference in union rates between groups. 
Workers’ compensation is slightly more complicated to explain 
because it does not have a direct physiological correlation to healing. 
Several recent studies on upper limb surgery and outcomes have found 
that people receiving worker’s compensation (WSIB) compensation 

Table 5
Group analysis – Comparing range of motion between 
WSIb and non-WSIb groups

Range of 
motion

Non-WSIb WSIb

P
affected 

hand
Opposite 

hand
affected 

hand
Opposite 

hand
Extension 51.00 58.80 40.70 54.20 0.709
Flexion 57.54 67.60 47.10 58.90 0.822
Ulnar deviation 41.08 43.10 26.70 33.40 0.589
Radial deviation 28.31 28.20 18.00 27.40 0.102
Pronation 60.38 73.90 62.70 69.00 0.737
Supination 69.15 82.80 64.20 74.90 0.869

Data presented as degrees unless otherwise indicated. Subgroup analysis of 
patients undergoing ulnar shortening osteotomy. Workerplace Safety and 
Insurance Board (WSIB) versus non-WSIB analysis shows no significant dif-
ferences in the functional range of motion measurements in six directions 

Table 4
Group analysis – Workers’ compensation

Non-WSIb 
(n=18)

WSIb  
(n=10)

PMean SeM Mean SeM
Age 48.89 3.98 46.70 3.01 0.664
Female, % 77.78 − 50.00 − 0.173
Smoker, % 17.64 − 70.00 − 0.011
Follow-up, months 22.94 2.44 20.3 3.46 0.540
Pain before (/10) 8.12 0.32 7.37 0.74 0.186
Pain after (/10) 1.97 0.51 5.24 0.76 0.0002
DASH 25.70 4.93 60.23 4.70 0.0000
DASH: Work 22.11 6.96 68.75 9.25 0.0008
DASH: Sports 31.19 14.06 85.00 10.00 0.004
Ulnar variance before, mm 2.72 0.36 1.60 0.78 0.215
Ulnar variance after, mm −0.33 0.44 −0.85 0.69 0.538
Grip strength affected hand, kg 23.15 2.65 19.00 3.68 0.361
Grip strength opp hand, kg 30.60 3.12 29.50 5.51 0.731
Grip strength % normal 71.98 − 85.31 − 0.485

Subgroup analysis of patients undergoing ulnar shortening osteotomy. 
Workers Safety and Insurance Board (WSIB) versus non-WSIB analysis 
shows significant differences in the incidence of smoking, and Disabilities of 
the Arm, Shoulder, and Hand survey (DASH) outcome scores. Other surgical 
outcome parameters are equal in this analysis. DASH score out of 100, lower 
score = less disability 

We found a significant average decrease in overall pain when com-
paring pain recalled before surgery to pain at the time of follow-up; 
however, pain did not improve in 21% of the patients in our study.
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were more likely to have poor outcomes and need repeat surgeries 
(13,14,16). Iwasaki et al (14) postulated that socioeconomic factors 
and highly physically demanding jobs may explain this difference. A 
retrospective study on shoulder outcomes after rotator cuff repairs 
found that both smoking and WSIB played a major role in patient 
outcomes and predicted worse results (13). In this study, both worker’s 
compensation (WSIB) and non-compesation (non-WSIB) patients 
were found to have similar pain scores presurgery to controls, but more 
WSIB patients had more pain postsurgery. This cannot be explained 
by a functional deficit because no differences were found in ROM or 
grip strength when compared with the other patients in the study. Our 
study thus supports patient factors as the likely cause for the difference 
in outcomes. Patients with an active worker’s compensation claim may 
internalize a worsened view of their function and their own assessment 
of how well they can recover. These speculations are difficult to ana-
lyze objectively, and it is possible that no one will be able to pinpoint 
a specific modifiable risk factor that correlates to WSIB status. 
Nevertheless, both of these can be used as prognostic indicators and 
help with presurgery counselling of patients when USO is being con-
sidered as a treatment option.

The next step in this research would be to perform a prospective 
trial to allow presurgery values to be collected and then compared with 
postsurgery results for a more comprehensive look at the outcomes for 
USO.

COnCluSiOn
After USO, pain improved overall by 47.2% and the mean DASH 
score was 37.21, indicating a low level of residual disability. Extension, 
flexion and supination were decreased by approximately 10° compared 
with the unaffected side, but there were no differences found in ROM 
during group analysis. Patients receiving workers’ compensation and 
smokers were likely to experience higher residual pain and disability 
levels, both of which were contributing factors in seven of 
28 patients.

diSClOSuRe: The authors have no financial interest in the mate-
rial presented in this article.
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