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ABSTRACT

Background: Colles’ fracture is a common injury in the elderly population. Although it can 
be easily reduced, it is difficult to maintain the reduction in the conventional position of the 
wrist in palmar flexion with a poor functional outcome. Thus our study aimed to compare 
the radiological and functional outcome of such fractures with the wrist in two different posi-
tions of dorsiflexion and palmar flexion.

Methods: A prospective, observational study was conducted from April 2019 to March 2020 in the 
Orthopedics and Emergency department of KIST Medical College Teaching Hospital, Lalitpur, Ne-
pal. Sixty-two patients, 31 in each group, all above 45 years with Colles’ fracture underwent close 
reduction and below elbow cast immobilization under hematoma block. Maintaining palmar flex-
ion and ulnar deviation at the fracture site, the wrist was immobilized in dorsiflexion and palmar 
flexion attitude alternatively. During the respective follow-ups, the Demerit Scoring System of Saito 
was evaluated. Data collection and entry was done using the statistical package for social science 
version 16 and analyzed by using descriptive and inferential statistics.

Results: All fractures were united. At the end of twelve weeks, Saito Scoring System of good to ex-
cellent was markedly better in dorsiflexed group 29(93.5%) patients as compared to palmar flexed 
group 22(71.0%) patients, similarly grip power was also superior in dorsiflexed group 19(61.3%) 
patients than in palmar flexed group 11(35.5%) patients. 

Conclusions: Cast immobilization of Colles’ fracture with the wrist in dorsiflexion prevents re-dis-
placement of the fragments resulting in significantly better radiological and functional outcomes.
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INTRODUCTION

Colles’ fracture is one of the commonest fractures in the elder-
ly age group as described by Sir Abraham Colles in 1814 in Ed-
inburg medical journal.1 Colles’ fracture and osteoporosis show 
a direct relation and result from low energy trauma, therefore 
this type of fractures are commonly seen in the peri and post-
menopausal age group.

Both conservative and operative treatment modalities are 
available for treating Colles’ fractures. Among them, close re-
duction and cast application can be adopted at a lower cost 
with an almost uniformly good result as compared to expen-
sive operative modalities.2 In the conservative treatment of 
Colles’ fractures, the usual practice is to immobilize the wrist in 
palmar flexion and ulnar deviation.1 But this position has a risk 
of causing stiffness of the fingers and wrist.3 Contrary to it, dor-
siflexion  is regarded as the best functional position for hand.4 

Numerous previous studies have considered displacement of 
the fractures, but very few have worked on the role of the posi-
tion of immobilization as a parameter for comparing radiologi-
cal and functional outcomes. Thus the rationale of the study 
was to estimate the functional and radiological outcome of 

Colles’ fracture treated with wrist immobilized in dorsiflexion 
( DF ) and palmar flexion ( PF ) position as there is a paucity of 
local literature on this topic.

This study aimed to assess and compare the functional and 
radiological outcomes using the Demerit Scoring System of 
Saito for wrist immobilized in functional (dorsiflexion) and 
palmar flexion position, after reduction of Colles’ fracture. 
 
METHODS

This was a hospital-based observational study, conducted 
from April 2019 to March 2020 in the Orthopedics and Emer-
gency department of KIST Medical College Teaching Hospital, 
Lalitpur, Nepal. Ethical approval clearance was taken from 
the institutional review committee KISTMCTH (registration 
number 2075/76/72). Convenience sampling was done and 
62 patients, 31 in each group were identified with age 45 
years and above who presented within 7 days of trauma with 
extra-articular fractures of Frykman category I and II (Colles 
type only) with or without ulna styloid process fracture were 
included in this study. All intra-articular fractures, open frac-
tures, pathological fractures, previous fracture in the same 
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Table 1: Demerit point system (Saito)9  

 Demerit point system (Saito)

Subjective Evaluation Points

Excellent no pain, no disability, no limitation of motion 0

Good occasional pain, no disability, slightly limitation of motion 2

Fair occasional pain, no particular disability if careful, some limitation of motion, feeling of weakness in wrist, activities slightly restricted 4

Poor pain, disability, limitation of motion, activities markedly restricted 6

Objective Evaluation

I. Residual Deformity out of the range of

Ulnar variance 0 ± 2mm 1

Palmar tilt 11° ± 10° 1

Radial tilt 23 °± 10° 1

II. Range of Motion

Dorsiflexion <45° 1

Palmar flexion <30° 1

Ulnar flexion <15° 1

Radial flexion <15° 1

Supination <50° 1

Pronation <50° 1

III. Grip Power

Dominant hand
< the power of the opposite hand 1

< 2/3 of the power of the opposite hand 2

Non-dominant hand
< 2/3 of the power of the opposite hand 1

< 1/2 of the power of the opposite hand 2

IV. Arthritic Change

None 0

Minimal irregularity of the articular surface, sharpening of the articular margin 1

Moderate narrowed joint space; osteophyte 2

Severe marked osteophyte formation; ankylosis 3

Complication

Nerve complication 1-2

Stiff fingers 1-2

Rupture tendons 1-2

End Result Point range

Excellent 0-3

Good 4-9

Fair 10-15

Poor 16-26

wrist, and patients with polytrauma, neurovascular involve-
ment, and who did not appear in twelve weeks follow-up 
were excluded from the study.

Thorough history with demographic details, injured side, 
dominant hand, mechanism of injury, clinical examination, 
and radiograph of the injured wrist in posteroanterior and lat-
eral views was documented. All the patients were explained 
about the procedures to be performed and written consent 
was obtained. Depending upon the swelling, patients were 
initially treated with below elbow plaster of Paris (POP) slab 

for approximately five days followed by closed reduction and 
below elbow cast application or direct manipulation and cast 
application under hematoma block (1% lignocain without 
adrenalin, water for injection and 10 ml disposable syringe).5

Hematoma block was given after a skin sensitivity test from 
the dorsal aspect (amount according to body weight 3-5 mg/
kg), after which reduction of fractures was carried out by ap-
plying longitudinal traction, palmar flexion, and ulnar devia-
tion at the fracture site. Once the fracture got reduced as 
seen under C-arm, the patients were allocated below-elbow 
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cast with the wrist in Dorsiflexed (DF) or Palmar flexed (PF) at-
titude alternatively. The degree of immobilization at the wrist 
was either 15°Dorsiflexion or 15°Palmar flexion, maintaining 
palmar flexion and ulnar deviation at the fracture site in both 
the groups during molding.6 

Patients with no intra-procedure complications were dis-
charged on the same evening after a check X-ray and ex-
plained the known plaster related complications.6 Rehabili-
tation was started as soon as possible with an active finger, 
elbow, and shoulder movement. A total of three follow-ups 
were made, the first follow up was done at one week after 
the manipulation with an X-ray to measure the radiological 
parameters. Any loss of reduction during that period were ex-
cluded from the study and opted for surgery. Figure 1 shows 
guidelines for acceptable reduction of Colles’ fracture.

Figure 1: Measurement used for the radiological results7,8: 
a.Radial tilt in postero- anterior radiograph 23°± 10°, b.Ulnar 
variance 0 ± 2 mm, c.Palmar tilt in lateral projection 11°± 10°

The subsequent follow-ups were planned on the 6th and 12th 
weeks. Plaster removal was done in the 6th week followed by 
both active and passive exercise of fingers and wrist with the 
help of a physiotherapist. 

During the last two follow-ups, functional results were deter-
mined using the Demerit point system of Saito.7,9 This system 
consisted of subjective evaluation, objective evaluation, and 
complications. One or more point was given if any of the pa-
rameters showed an abnormal range. Range of motion was 
measured using a goniometer and grip strength was taken by 
using a sphygmomanometer which was rolled and inflated to 
20 mm of Hg. Thereafter, the patient had to squeeze and the 
pressure achieved was recorded. Readings were taken from 
both the injured and uninjured hands for comparison.10 All 
these subjective evaluations, objective evaluations, and com-
plications were calculated and graded using the Demerit scor-
ing system of Saito at 6th and 12th weeks showing excellent 
0-3, good 4-9, fair 10-15, and poor 16-26.

Data was entered using statistical package for social science 
version 16 and, the analysis was carried out using descriptive 
and inferential statistics. A p-value of less than 0.05 was con-
sidered statistically significant.

RESULTS

There were 62 patients eligible for the study, with 31 in each 
group. Female patients were more than male patients 43 
(69.4%) and 19 (30.6%) respectively. The mean age of the pa-

tients was 63.2±10.6. The trivial injury was the major cause 
of Colles’ fracture accounting for 46 (74.2%) patients as com-
pared to 16 (25.8%) patients with a road traffic accident. The 
majority of the patients 59 (95.1%) were right-handed and 
only 3 (4.8%) patients were left-handed. Regarding the frac-
ture side, 40 (64.5%) patients had left side fracture and 22 
(35.4%) patients had right side fracture.

The functional results at twelve weeks of follow-up were as 
follows:

All 31(100%) patients in the DF group had more than or equal 
to 45° of dorsiflexion as compared to 13 (42%) patients in the 
PF group (p < 0.001), likewise palmar flexion of 30° or more 
were present in all the patients of both DF and PF groups (p 
< 0.001). Supination and pronation of 50° or more were ob-
served in 27 (87.1%) and 31 (100%) patients in DF group re-
spectively, and 9 (29.1%) and 24 (77.5%) patients in PF group 
respectively (p < 0.001). 

Radial deviation of 15° or more was achieved in 27 (87.1%) 
patients in the DF group and 23 (74.2%) patients in the PF 
group (p = 0.042), similarly all the patients in both the groups 
could ulna deviate the wrist to 15° or more (p = 0.687). As 
compared to the uninjured hand, grip power was normal in 
the fractured hand of 19 (61.3%) patients in the DF group and 
11 (35.5%) patients in the PF group. 

There was no stiffness of fingers and wrist in 25 (80.6%) and 
20 (64.5%) patients of the DF and PF group respectively. Non-
disabling type of median nerve injury was observed in only 3 
(9.7%) patients of the PF group (p =0.238). Arthritic changes 
and tendon injuries were not noted in any of the patients in 
both groups.

SAITO score:

At twelve weeks follow-up, 29(93.5%) patients in the DF group 
and 22(71.0%) patients in the PF group had good to excellent 
results as shown in Table 3.

DISCUSSION

Colles’ fracture is one of the commonest fractures among 
the elderly populace. In our study, there were more fe-
male patients, which were similar to a study conducted 
by Gnawali G P in Lumbini zonal hospital, Nepal.8 The rea-
son for this may be the direct relationship of Colles’ frac-
ture and osteoporosis in the female population, where they 
are more prone to fall on an outstretched hand while do-
ing domestic chores rather than on a road traffic accident. 
Colles’ fractures can be difficult to treat and there remains no 
absolute consensus on the best method for treatment. Conser-
vative management can be a safer option giving an acceptable 
clinical outcome.11 Sarmentio advocated immobilizations in the 
position of supination to decrease the deforming force of the 
brachioradialis, which may cause loss of reduction. 12,13 In con-
trast, Wahlstrom recommended immobilization in pronation 
because he claimed pronator quadratus as a deforming force 
which is responsible for the loss of reduction.14
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Table 2: Radiological parameters of radial tilt, palmar tilt, and ulnar variance at the time of presentation and in successive 
follow-ups

Pre reduction Post reduction 1st week 6th week 12th week

DF PF DF PF DF PF DF PF DF PF

 Radial Tilt

<13°
19

(61.3%)

14

(45.2%)
0 0 0 0 0

1

(3.2%)

1

(3.2%)

5

(16.1%)

13°-33°
12

(38.7%)

17

(54.8%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

30

(96.8%)

30

(96.8%)

26

(83.9%)

>33° 0 0 0 0 0 0 0 0 0 0

Total
31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

Palmar Tilt

<1°
30

(96.8%)

24

(77.4%)
0 0 0 O

1

(3.2%)

10

(32.3%)

4

(12.9%)

12

(38.7%)

1°-21°
1

(3.2%)

7

(22.6%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

30

(96.8%)

21

(67.7%)

27

(87.1%)

19

(61.3%)

>21° 0 0 0 0 0 0 0 0 0 0

Total
31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

Ulnar Variance

<-2mm 0 O 0 0 0 0 0 0 0
1

(3.2%)
-2mm to 
+2mm

1

(3.2%)

10

(32.3%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

24

(77.4%)

17

(54.8%)

15

(48.4%)

9

(29.0%)

>+2mm
30

(96.8%)

21

(67.7%)
0 0 0 0

7

(22.6%)

14

(45.2%)

16

(51.6%)

21

(67.7%)

Total
31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

31

(100%)

Table 3. The outcome of Saito’s scoring system

SAITO
6TH week

p-value
12TH week

 p-value
DF PF DF PF

Excellent 0 0

0.036

20 (64.5%) 7 (22.6%)

0.003
Good 15 (48.4%) 7 (22.6%) 9 (29.0%) 15 (48.4%)
Fair 14 (45.2%) 16 (51.6%) 2 (6.5%) 8 (25.8%)
Poor 2 (6.5%) 8 (25.8%) 0 1 (3.2%)
Total 31 (100%) 31 (100%) 31 (100%) 31 (100%)
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According to John Charnley,15 Colles’ fracture should be treat-
ed by closed reduction, cast immobilization in palmar flexion, 
and ulnar deviation as the dorsal periosteal hinge provides 
stability. But this conventional position has a higher chance 
of re displacement, inhibits hand functions and has greater 
associated complications like median nerve compression.16 
 
In our study, we compared the radiological and functional re-
sults of Colles’ fractures treated conservatively in two groups, 
one with wrist immobilized in DF and the other in PF. Dur-
ing the early follow-ups radial tilt (RT), palmar tilt (PT), and 
ulnar variance (UV) were well maintained within the nor-
mal range in both the groups. But at twelve weeks follow 
up DF immobilized group had more number of patients in 
the normal range as compared to patients in PF immobilized 
group [RT: DF=30(96.8%) PF=26(83.9%), PT: DF=27(87.1%) 
PF=19(61.3%), UV: DF=15(48.4%) PF=9(29.0%)]. Thus residual 
deformity seemed to be greater in the PF immobilized group 
which was similar to a study conducted by Rajan S et al.16  
 
Comparing the radiological parameters at 6 and 12 weeks, UV 
was lost to a maximum number of patient in both the study 
group (DF=9, PF=6) followed by PT( DF=3, PF=2 ) and RT (DF=1, 
PF=4) which was proportionate to a study conducted by Rajan 
S et al.16 This subsequent loss of reduction may be due to more 
female patients 43(69.4%) in our study who are more likely to 
have an osteoporotic bone.17 But in a study done by Gnawali G P 
et al did not show any loss of reduction in successive follow up.8  
 

The functional result in our study involving the individual move-
ments of dorsiflexion, palmar flexion, supination, pronation, 
ulnar, and radial deviation at twelve weeks of follow up was 
significantly better when the wrist was immobilized in DF. This 
result was also comparable with the study done by Gupta A 
in which Colles’ fractures were reduced and immobilized with 
the wrist in three different positions: Palmar flexion, neutral, 
or dorsiflexion.18 They reported that in displaced extra-articular 
fractures with no comminution the position of wrist made no 
significant difference. But in comminuted fractures, the best 
anatomical results were in fractures treated in dorsiflexion. 
Functional results in all fractures, regardless of the classification 
were superior if the fractures were treated in dorsiflexion. The 
reason could be understood by understanding the biomechan-
ics of the wrist joint and fracture reduction. In the PF group, the 
dorsal carpal ligament is taut, but cannot stabilize the fracture 
because of its lack of attachment to the distal carpal row. Thus 
the deforming forces applied in the line of palmar flexed wrist 
acts in a parallel manner which tends to displace the fracture. 

While in DF immobilized wrist the volar ligament is taut which 
has an attachment to the distal as well as proximal carpal row 
and tends to pull the fracture anteriorly. Here, the deforming 
forces act at an angle that tends to reduce the displacement 
of the fracture thus preventing re-displacement as shown in 
figure 2.18 In a grossly comminuted fracture some collapse is 
probably inevitable, but this is likely to be minimized when the 
wrist is immobilized in dorsiflexion. Figure 3 shows collapse or 
impaction of the dorsal cortex inside a straight or smoothly 
curved tube than in a tube with a double curve or ‘S’ shape.18 

 

Figure 2: Stability of fracture in two different positions16

Figure 3: Straight and curve tube phenomenon concerning 
fracture collapse18

Hand dominance is an important factor in the treatment of Col-
les’ fracture. Elderly patients might not need too much power 
in their non-dominant hand, nor do they use the non-dominant 
hand frequently after trauma.7 Therefore grip power was one 
of the most important factors in achieving a good subjective 
evaluation in patients with the fractured dominant hand. In our 
study majority of the patient in both the groups were right hand 
dominant [(DF=30(96.8%), PF= 29(93.5%)] and in contrast to it, 
the majority of fractures involved the left side (nondominant) 
in both the groups [DF=20(64.5%) PF=20(64.5)]. Therefore, a 
good result in our study may be due to more involvement of 
fracture in a non-dominant hand which least bothered the pa-
tients.

Furthermore, comparing the grip power among the two groups 
at the twelfth week showed normal as well as faster recovery 
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in DF immobilized group as compared to PF immobilized group, 
19(61.3%) and 11(35.5%) patients respectively. The reason for 
early recovery in extended (DF) wrist may be due to its optimal 
position for function and rehabilitation.19

Median nerve paresis of non-disabling type was the single 
most complication noted at 12 weeks of follow up in 3(9.7%) 
patients in PF group, which was similar to a study conducted 
by Cooney WP at el stating median nerve compression as the 
commonest complication of Colles’ fracture accounting 7.9%, 
which may be the result of the loss of reduction at fracture 
site.20

Using Saito’s scoring system, at twelve weeks, the number of 
good to excellent patients were 29(93.5%) in DF immobilized 
group and 22(71.0%) in PF immobilized group ( p = 0.003 ) 
which was similar to a study conducted by Rajan S 16 showing 
31(91.7%) patients in DF immobilized group and 20(66.6%) pa-
tients in PF immobilized group. Thus, both the studies showed 

more number of patients in the DF group to be in the good to 
excellent category. 

The limitation of this study was a smaller sample size with a 
short follow up. This is a single centre study so the study results 
cannot be generalized.

CONCLUSION

In a conservatively treated Colles’ fracture, flexion should be 
maintained at the fracture site to make use of periosteal hinge 
but the wrist should be immobilized in a position of slight dor-
siflexion to achieve a better functional and radiological out-
come. This position also enhances the rehabilitation of the 
fingers and wrist.
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