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ORIGINAL ARTICLE
Can functional outcome in patients with distal radius
fracture be affected by radiological deformities?
Abdul Satar, Muhammad Inam, Waqar Hassan, Mohammad Arif

Abstract
Objective: The objective of the study is to find out whether radiographic deformities after
close reduction can affect the functional outcome in patients with distal radius fractures.
Materials and Methods: This descriptive study was performed in Department of Orthopedics
and Spine Surgery, Hayatabad Medical Complex Peshawar from January 2007 to December
2011 on 37 consecutive patients of either sex with age above 40 years, having distal radius
fracture. Radiological outcome was compared with functional outcome at 1 year after injury.
Functional outcome was assessed with disability of arm, shoulder and hand (DASH) questionnaire.
Results: There were total 37 patients in the study. Minimum age was 40, maximum age was
81 and average age was 53 years. Male patients were 18 and female were 19. Left side was
involved in 15 patients while right side was involved in 22 patients. There were no disability in
17 patients, minimal disability in 10, mild disability in 5, moderate disability in 3 and severe
disability in 2 patients
Conclusion: Functional outcome may not be affected solely by the loss of anatomical reduction in distal radius fractures.
Keywords: Colles’ Fracture, Radius, Closed Reduction, Radiograph, disability of arm, shoulder and hand (DASH).
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Introduction:
The radius is the larger of the two forearm
bones and is uniquely designed to allow wrist
motion and forearm rotation.1 The distal radius
is especially susceptible to fracture because it
comprises approximately 80% of the wrist joint
surface.1 It bears nearly the full load from a fall
on the outstretched hand. These fractures, typically caused by a fall on outstretched hand, are
commonly occurred in the elderly population
with osteoporosis.1-3 This fracture occurs more
frequently than any other wrist fracture, posing
an extreme strain on health services.2
Most of patients with a distal radius fracture generally recover within six months after fracture;
however some patients experience prolonged
pain.4 Disability is another consequence of a distal radius fracture (DRF), particularly as it large-

ly affects the elderly population.4-5 The DRF may
result in inability to perform different activities
such as dressing or cooking and such patients
need social care. This creates greater economic
strain on the individual and society than just the
burden of treatment for the fracture alone.5
Treatment of displaced distal radius fractures
includes various surgical and non-surgical
methods. Radiological appearance after fracture union is the major concern that is related
to functional outcome.6 The anatomical reduction may improve with surgical treatment but
this requires more advanced surgical training
and equipment probably resulting in increased
costs which may not be justified if functional
outcome is not improved.7 There are numerous
studies that showed that a strong relationship
between anatomical reduction and functional
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outcome after distal radius fracture.8,9 While in
other studies acceptable functional outcome
had been reported regardless of radiographic
deformity. The objective of the study is to find
out whether radiographic deformities after close
reduction can affect the functional outcome in
patients with distal radius fractures.
Materials and methods:
From January 2007 through December 2011,
thirty seven consecutive patients with distal
radius fracture were enrolled prospectively at
Department of Orthopedic and Spine Surgery
Postgraduate Medical Institute Hayatabad Medical Complex Peshawar. We included patients
with acute fracture of the distal radius treated
with closed reduction and cast or with closed
reduction and external fixation or percutanoues
pin fixation and patient age above 40 years. The
exclusion criteria were severe medical illness
or cognitive disorder precluding participation
in the follow-up examination, unwillingness to
participate and treatment with open reduction
and internal fixation (ORIF). We followed up
the patients at 2 weeks, 3 months, 6 months,
and 1 year after reduction and at each visit we
obtained standard anteroposterior and lateral
radiographs and completed Disabilities of the
arm, shoulder and hand (DASH)5 questionnaire
at final follow up. Radiographic measurement
of palmar (dorsal) tilt, radial inclination, radial
height and intra-articular step and gap was done
at each visit. DASH score was the primary study
outcome.
All patients were selected from emergency department. When the patients were stabilized
then the purpose of the study was explained to
them, their cooperation sought, their reservations and concerns were addressed, informed
written consent was taken. The method of
treatment was closed reduction and splinting,
preferred for less severely displaced and comminuted fractures and closed reduction and
external or percutaneous pin fixation, preferred
for fractures with severe displacement, comminution and instability. Using diluted intravenous
diazepam (valium10mg) and tramadol (tramol
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50mg), the fracture fragments were manipulated into proper alignment without exposing the
fracture. A plaster splint or cast is applied and
molded to the patient’s forearm and hand. Following closed reduction and cast application,
the limb is suspended in sling so that the hand
was in elevated position. Fractures that were
judged to have redisplaced at two weeks were
considered for closed re-reduction and external
fixation. Patients requiring surgical fixation were
treated at the operating room under regional or
general anesthesia.
Standard posteroanterior and lateral radiographs
were obtained evaluated by another resident who
do not know the DASH score of the patients for;
1) Radial inclination which is around 23º. Acceptable reduction is thought to be greater than
15º, 2) Radial Length: which should be 11 to 12
mm. Normal value ranges from 8-18mm, 3) Palmar (Volar) Tilt: Average is around 11º. Acceptable reduction is thought to be 0-20º volarly, 4)
Intra-articular step-off: It should not be greater
than 2mm.
Functional outcome was assessed with disabilities of the arm, shoulder and hand (DASH)
questionnaire. The patients completed the disabilities of the arm, shoulder and hand (DASH)
questionnaire, at one year after the fracture. The
DASH questionnaire which has 30 items measuring disability and symptoms related to the
upper extremity is scored from 0 to 100 with
higher score indicating higher disability. The
DASH score is the percentage disability score
which was converted into groups of disability –
no disability (0%), minimal disability (1 – 25%),
mild disability (25 – 50%), moderate disability
(50 – 75%) and severe disability (75 –100%). In
this study questionnaires with more than three
unanswered items were excluded.
The data was then collected with the help of a
proforma which is constructed using different
variables. Data was analyzed using SPSS version 10 and results presented as frequencies and
mean values standard deviation in the form of
graphs and tables.
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Results:
There were total 37 patients in the study. Minimum age was 40, maximum age was 81 and average age was 53 years (Table 1). Male patients
were 18 and female were 19 (table 2). Left side
was involved in 15 patients while right side was
involved in 22 patients (Table 3). There were no
disability in 17 patients, minimal disability in 10,
mild disability in 5, moderate disability in 3 and
severe disability in 2 patients (Table 4). Severity
of disability in radial inclination shows that in
less than 150 of reduction, there is no or minimal disability (Table 5). Severity of disability in
Table 1: Statistics

N
Mean

Age of the
Patient

Radial
Inclination
in degrees

Palmar
(Volar) Tilt
in degrees

Radial
Length in
Milimeter

Intraarticular
step-off in
Milimeter

37

37

37

37

5

0

0

0

0

32

53.27

16.54

5.38

9.46

2.00

Median

53.00

15.00

6.00

10.00

2.00

Mode

40

15

5

10

2

Minimum

40

5

-7

5

1

Maximum

81

25

15

15

3

Frequency

Percent

Valid Percent

Cumulative
Percent

Female

19

51.4

51.4

51.4

Male

18

48.6

48.6

100.0

Total

37

100.0

100.0

Table 2: Gender of Patient

Valid

Table 3: Side of involvement

Left

Frequency

Percent

Valid Percent

Cumulative
Percent

15

40.5

40.5

40.5
100.0

Right

22

59.5

59.5

Total

37

100.0

100.0

Table No 4: Severity of disability
Frequency

Percent

Valid
Percent

Cumulative
Percent

No disability

17

45.9

45.9

45.9

Minimal Disability

10

27.0

27.0

73.0

Mild Disability

5

13.5

13.5

86.5

Moderate Disability

3

8.1

8.1

94.6

Severe Disability

2

5.4

5.4

100.0

Total

37

100.0

100.0

volar tilt shows that less than 110 of reduction,
there is no disability in 16 patients minimal in
10, mild in 5, moderate in 3 and severe disability in 2 patients (Table 6). Severity of disability
in radial length shows that less than 11mm of
reduction, there is no disability in 11 patients
minimal in 8, mild in 4, moderate in 3 and severe disability in 2 patients (Table 7). Severity
of disability in Intra-articular step-off shows that
less than 2mm of reduction, there is no disability
in 1 patient, minimal in 1 and mild disability in
2 patients while more than 3 mm intra articular
step had severe disability in 1 out of one patient
(Table 8). Our results shows that functional outcome is independent of radiological outcome.
Discussion:
It is generally accepted that treatment of a distal radius fracture should be aimed at achieving
the best possible anatomical reduction in the
young active patient and at minimizing the interventions in the low-demand elderly patient
with multiple comorbidities.7 However, clinical
decision-making when treating an active older
patient is more challenging.7 The DASH Score
has been shown to be one of the most valid and
reliable measures of disability in the wrist and
other joints of the upper extremity in such patients.5
Brogren E et al10 Study suggest that after a distal radius fracture in adults there is a statistically
significant relationship between radiological appearance at one year and patient-reported outcomes measured with the DASH questionnaire.
They found that fracture malunion, defined as
dorsal tilt >10° and/or ulnar variance ≥1 cm, was
associated with higher disability. Their results
were adjusted for age and still showed changes
in DASH score. Assuming a similar malunion
category and other characteristics, age was associated with a higher relative risk (though not
statistically significant) of worse 1-year DASH
score.10 A large proportion of patients in Brogren E et al study healed with malunion of varying severity which facilitates the assessment of
the relationship with disability.10
In MacDermid et al11 and Gummesson et al12
study, the mean DASH score was increased by a
Pak J Surg 2012; 28(1):48-52
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Table 5: Radial Inclination in degrees * Severity of disability Crosstabulation Count
Radial
Inclination in
degrees

Severity of disability
No disability

Minimal
Disability

5

1

2

3

2

2

10
12

1

15

7

2

17

1

1

Moderate Severe
DisabilDisability
ity

1
4

13
1

18
19

Mild Disability

1
1

20

2

25

4

Total

3
1

1
3

2
2

1
1

6
5

Table 6: Palmar (Volar) Tilt in degrees * Severity of disability Crosstabulation Count
Palmar
(Volar)
Tilt in
degrees

Severity of disability
No disability

Minimal
Disability

Mild Disability

-7

Total

Moderate Severe
DisabilDisability
ity
1

-5

1

1

1

0

2

1

3

3

1

4

3

1

1

5

1

2

2

6

3

2

7

2

8

2

1

3

9

1

1

2

10

1

2

15

1

1

2
5

1

6
5

2

4

1

4
1
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tant. 12 The relative risk of persistent disability
(defined as DASH score ≥15) one year after a
distal radius fracture increased substantially
with both severity categories of malunion.11,12
It is commonly believed that fracture of the distal radius causes more disability in young adults,
assumed to have higher physical demands on
the wrists, than in the elderly believed to better
tolerate deformity. Fracture malunion has been
shown to associate with higher disability among
young and middle-aged adults in several studies.13
Moore CM et al14 study show that 63% of their
population has a degree of pain at one year post
DRF, 11% were in moderate to very severe pain.
Ninety five percent of their population has a degree of disability one year post injury, with 16%
being moderately to very severely disable. Patients in moderate to very severe pain were more
likely to require medication. Patients who were
moderately to severely disable were more likely
to be older and non working.
MacDermid et al15 In their cohort study of 129
patients following DRF over one year, 11% of
their patients had moderate to very severe pain
one year post DRF and 32% had no pain. This
suggests that levels of pain may be stable across
different populations. In their study only 46% of
the sample presented with disability at one year
post DRF and only 7% had moderate to very severe disability.

Table 7: Radial Length in Milimeter * Severity of disability Crosstabulation Count
Radial
Length in No disMilimeability
ter

Minimal
Disability

5

1

1

6

2

2

7

2

2

8

Severity of disability

4

9

2

1

10

4

2

11

3

12
15

Mild Disability

Moderate Severe
DisabilDisability
ity
1

3
1

3

7
1
2

4
1

10
3

2
3

Total

2
1

4

minimum of 10 points with increased malunion
and such change shown to be clinically imporPak J Surg 2012; 28(1):48-52

In some previous studies no association was
found between radiographic results and various
outcome measures.16,17 Souer et al16 studied 84
patients recovering from distal radius fracture
suggested that pain dominates the patient’s perception of function measured with the DASH
and that radiographic measures did not correlate
with outcome. However, patients were evaluated
at various stages of recovery (six to 60 months,
about 30% at less than 12 months) and all fractures were treated operatively; thus, a substantial malunion was probably less common.16 In a
study of distal radius fracture treated with ORIF
(volar plate), Chung et al17 found that only age
and income were significantly associated with
1-year outcomes, measured with the Michigan
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Table 8: Intra-articular step-off in Milimeter * Severity of disability Crosstabulation Count
Intraarticular
step-off in
Milimeter

Severity of disability
No disability

1
2

Minimal
Disability

Mild Disability

Total
Severe Disability

1
1

1
2

3

3
1

1

Hand Questionnaire. However, most of their
patients had near anatomic reduction, limiting
the variability required for finding predictive
factors.17
In Dowrick A et al18 study, the DASH is applicable to all regions of the upper limb adding to its
strength as a suitable measure. The results can be
comparable to other studies of a similar nature
involving other regions of the upper limb. Young
CF et al19 and Young BT et al20 have shown
that there is no correlation between functional
outcome and satisfactory radiological results.
Kumar et al21 has compared the functional outcome to the radiological results and found that
patients had better functional results, despite
unsatisfactory radiological results in both of the
age groups. Amongst patients with satisfactory
radiological results, 72% of patients had satisfactory functional outcome. Like these studies our
study shows that good functional outcome may
be achieved despite unacceptable radiological
parameters in active adults after DRF.
Conclusion:
We conclude that in active high demand patients
perfect anatomical reduction should be the aim
of intervention. In low demand or old age and
non dominant hand some degree of malunion
may be accepted as these patients may have other co-morbidities which may hampers repeated
or prolong interventions.
References:
1. Frykman. Fracture of the distal radius including sequelae–shoulder-hand-finger syndrome, disturbance in the distal radioulnar joint and impairment of nerve function. A clinical and
experimental study. Acta Orthop Scand.1967;108(Suppl):1–
155.
2. Downing ND, Karantana A. A revolution in the management of fractures of the distal radius? J Bone Joint Surg Br.
2008;90(10):1271-5.
3. Hudak PL, Amadio PC, Bombardier C. Development of an
upper extremity outcome measure: the DASH (disabilities of the arm, shoulder and hand) [corrected]. The Upper
Extremity Collaborative Group (UECG) Am J Ind Med.

1996;29(6):602–8.
4. McQueen M, Caspers J. Colles’ fracture: does the anatomical result affect the final function? J Bone Joint Surg Br.
1988;70(4):649–51.
5. Atroshi I, Gummesson C, Andersson B, Dahlgren E, Johansson
A. The disabilities of the arm, shoulder and hand (DASH)
outcome questionnaire: reliability and validity of the Swedish version evaluated in 176 patients. Acta Orthop Scand.
2000;71(6):613–8.
6. Beharrie AW, Beredjiklian PK, Bozentka DJ. Functional outcomes after open reduction and internal fixation for treatment
of displaced distal radius fractures in patients over 60 years of
age. J Orthop Trauma. 2004;18(10):680–6.
7. Cooney WP 3rd, Dobyns JH, Linscheid RL. Complications of
Colles’ fractures. J Bone J Surg Am.1980;62(4):613–9.
8. Henry MH. Distal radius fractures: current concepts. J Hand
Surg Am. Sep 2008;33(7):1215-27.
9. Arora R, Gabl M, Gschwentner M, Deml C, Krappinger D, Lutz
M. A comparative study of clinical and radiologic outcomes of
unstable Colles type distal radius fractures in patients older
than 70 years: nonoperative treatment versus volar locking
plating. J Orthop Trauma. 2009;23(4):237–42.
10. Brogren E, Hofer M, Petranek M, Wagner P, Dahlin LB, Atroshi
I. Relationship between distal radius fracture malunion
and arm-related disability: A prospective population-based
cohort study with 1-year follow-up. BMC Musculoskelet
Disord. 2011; 12: 9.Published online 2011 January 13. doi:
10.1186/1471-2474-12-9.
11. MacDermid JC, Tottenham V. Responsiveness of the disability of the arm, shoulder, and hand (DASH) and patient-rated
wrist/hand evaluation (PRWHE) in evaluating change after
hand therapy. J Hand Ther. 2004;17(1):18–23.
12. Gummesson C, Atroshi I, Ekdahl C. The disabilities of the arm,
shoulder and hand (DASH) outcome questionnaire: longitudinal construct validity and measuring self-rated health change
after surgery. BMC Musculoskelet Disord. 2003;4(1):11. doi:
10.1186/1471-2474-4-11
13. Grewal R, MacDermid JC. The risk of adverse outcomes in
extra-articular distal radius fractures is increased with malalignment in patients of all ages but mitigated in older patients.
J Hand Surg Am. 2007;32(7):962–70.
14. Moore CM, Leonardi-Bee J.The prevalence of pain and disability one year post fracture of the distal radius in a UK population: A cross sectional survey. BMC Musculoskelet Disord.
2008; 9: 129. Published online 2008 September 29. doi:
10.1186/1471-2474-9-129
15. MacDermid J, Roth J, Richards R. Pain and disability reported
in the year following a distal radius fracture: A cohort study.
BMC Musculoskelet Disord. 2003;4:24-9.
16. Souer JS, Lozano-Calderon SA, Ring D. Predictors of wrist
function and health status after operative treatment of fractures of the distal radius. J Hand Surg Am. 2008;33(2):157–
163.
17. Chung KC, Kotsis SV, Kim HM. Predictors of functional
outcomes after surgical treatment of distal radius fractures. J Hand Surg Am. 2007;32(1):76–83. doi: 10.1016/j.
jhsa.2006.10.010.
18. Dowrick A, Gabbe B, Williamson O, Cameron P. Outcome
instruments for the assessment of the upper extremity following trauma: a review. Int J Care Inj. 2005;36:468–476.
19. Young CF, Nanu AM, Checketts RG. Seven-year outcome following Colles’ type distal radial fracture. A comparison of two
treatment methods. J Hand Surg Br. 2003;28(5):422–426.
20. Young BT, Rayan GM (2000) Outcome following nonoperative
treatment of displaced distal radius fractures in low-demand
patients older than 60 years. J Hand Surg Am 25(1):19–28.
21. Kumar S, Penematsa S, Sadri M, Deshmukh SC. Can radiological results be surrogate markers of functional outcome in distal radial extra-articular fractures? Int Orthop. 2008 August;
32(4): 505–509.
Pak J Surg 2012; 28(1):48-52

