
Anatomical and Functional Outcome of
Conservative Treatment of Colles’ Fracture

INTRODUCTION:
Distal radius fracture is one of the most frequent
fractures accounting for approximately 17% of all
the skeletal fractures.1,2 It is commonly called Colle’s
fracture.3 It has a bimodal age distribution. In young
patients it follows high velocity motor vehicle
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accidents or fall from height and in older weak bones
it results from trivial fall.4 The goals of treatment of
Colle’s fracture are to maintain normal axial alignment
and length, strength, mobile and functional wrist and
hand.5 Restoration of radial length (distance from
radial styloid process to the distal end of ulna), volar
angulation, congruity of articular surface, and ulnar
variance are important for good functional results.5

Failure to maintain reduction can lead to morbidity
like deformity due to malunited fracture, development
of wrist osteoarthritis, instability of distal radio-ulnar
joint and ulnar impaction syndrome with resulting
wrist pain, decreased movement, weak grip strength
and function.5

The factors which influence the outcome of distal
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Department of Orthopaedics, Jinnah Postgraduate Medical Centre Karachi, from December 2017
to June 2018.

Conservative management of the Colles’ fracture in plaster cast is an effective treatment
modality achieving satisfactory results both functionally and anatomically. Functional results
were better than anatomical results.

A prospective study was carried out on patients with fractures of the distal end of radius.
Gartland and Werley scoring system were used to assess the functional outcome by the
evaluation of pain, range of active motion, grip strength, and appearance of the wrist joint.
Bunger et al scoring system was used to measure the anatomical outcome by evaluating
the dorsiflexion angulation, loss of radial deviation, and loss of radial height. Final outcome
was assessed at the end of 4 months.

To determine the functional and anatomical outcome of non operative treatment of Colles’
fracture.

A total of 97 patients of either gender with age between 18 to 60 years meeting inclusion
criteria of study were included. Average age of patient was 30.36±4.12 year. Majority of
(n=67 - 69%) the patients were male. Mean duration of fracture was 3.86±1.23 days and
most of the patients belong to duration of fracture less than 4 days (n=71 - 73.19%).
Excellent functional and anatomical outcome was seen in 56 (58%) and 16 (16.5%) patients
respectively. Excellent and good results were considered as satisfactory and noted in 90%
and 66% functionally and anatomically respectively.
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radius fractures (DRF) are divided into the clinical
parameters such the patients’ age, life style, type
of the facture, severity and alignment of the fracture,
condition of the soft tissues and radiological findings
including dorsal angulation, radial shortening,
metaphyseal comminution, intra-articular extension,
associated ulnar fracture and bone quality.6,7 A variety
of treatment modalities are available for distal radius
fractures including close reduction and plaster cast
application, close reduction and percutaneous pins
application, external fixator using ligamentotaxis
principle and open reduction and internal fixation
with plate and screwes.4,5,8-10 Treatment by closed
reduction and casting immobilization can be adopted
at low cost without admission to hospital. Very good
clinical outcomes of non-operative treatment have
been documented in elderly patients suffering from
unstable fractures.9 Operative management is
associated with typical surgical risk factors, exposure
to radiation, and financial expense. It has been
demonstrated that mal-alignment does not correlate
with the functional outcomes in elderly patients.11

Literature review suggests that in older patients,
functional outcome of nonoperative treatment does
not differ from that of surgical management despite
the poorer radiological results.11

The rationale of this study was to estimate the
anatomical and functional outcome of conservative
management of Colles’ fracture as there is dearth
of local literature on this topic. This study provides
evidence about anatomical and functional outcome
of conservative management of Colles’ fracture.

METHODOLOGY:
This cross sectional study was conducted in the
Department of Orthopaedic Surgery, Jinnah
Postgraduate Medical Centre Karachi, from
December 2017 to June 2018. Sample size was
calculated using formula for single population
proportion on the basis parameters, taking functional
outcome as excellent = 2(10%), confidence level=
95%, absolute precision=6%, a sample size of 97
patients was obtained.

Patients were recruited from emergency department
using non-probability purposive sampling technique.
Patients between 18 to 60 years age of either sex
with extra-articular distal radius fractures (Colles’)
presenting within 48 hours of injury were included
in the study.  Patients with open fractures, fractures
in the ipsilateral upper limb like fracture shaft of
radius/ulna or fracture humerus assessed on x-rays,
associated neuro-vascular deficit assessed on
physical examination showing wrist drop or no
sensation on pinprick, were excluded from the study.

The approval to conduct this study was obtained
from the institutional review board (IRB). Informed
consent  was obta ined f rom pat ien ts  and
confidentiality and anonymity of the data was
maintained throughout the study. History was taken
for duration of fracture and diagnosis was confirmed
on radiographs. History of comorbid like diabetes
mellitus, hypertension and smoking status (smokes
more than or equal to 10 cigarettes/day for more
than 5 years duration) was also inquired and noted.
Height and weight were measured and BMI
calculated. Local anesthesia approximately 4ml was
injected into the fracture site, close manipulation
and reduction was done and dorsoradial splint was
applied in palmar flexion and ulnar deviation.
Reduction was confirmed on x-rays. Patients were
followed at one, two and three months and final
outcome were assessed at the end of four months.

Bunger et al scoring system was used to measure
the anatomical outcome. Parameters assessed were
dorsiflexion angulation, loss of radial inclination,
and loss of radial height A score of 0-3 was taken
as excellent to good (satisfactory) anatomical
outcome.12  Gartland and Werley scoring system was
used to assess the functional outcome by the pain,
range of active motion, grip strength, and appearance
of the wrist joint. A score of 0-8 was taken as
excellent to good (satisfactory) functional outcome.13

Data were entered, clean, coded and analyzed by
SPSS version 21. Mean ± SD were calculated for
age, height, weight, body mass index and duration
of fracture in hours. Frequency and percentages
were calculated for age group, gender, diabetes
mellitus (DM), hypertension (HTN), smoking status,
anatomical outcome and functional outcome. Effect
modifiers like age groups, gender, DM, HTN, smoking
status, BMI and duration of fracture were dealt
through stratification. Post stratification Chi square
test was applied keeping level of significance at
0.05.

RESULTS:
A total of 97 patients were managed during the
study period. The average age of the patients was
30.36±4.12 (from 18-60 years). Majority of the
patients were between the ages of 20-45 years, 48
(49%) patients were less than 30 years and 14 more
than 45 (15%) years of age. Mean height of the
patients was 1.58±0.23 meters, average weight of
the patients was 69.41±4.93 kg and mean BMI was
25.68±2.84 kg/m2. Average duration of fracture was
3.86±1.23 days (from 3-10 days). Fracture duration
of less than 4 days was noted in 71 (73.19%)
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patients. Most of the patients were male (n=67 -
69%). Hypertension was the more common comorbid
found in 33 (34%) patients and diabetes mellitus in

31(32%) patients. Of the total 28 (29%) patients
were smokers.
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Table  I: Descriptive Statistics of The Study In Patients With Colles’ Fracture Functional Outcome (n-97)

Total p-value
Functional outcome
(Excellent and Good)

Yes No

Smoking

Yes 21 (21.6%) 7 (7.2%) 28 (28.8%)
0.035

No 67 (69.1%) 2 (2.1%) 69 (71.2%)

Hypertension

Yes

No

27 (27.9%) 4 (4.1%) 31 (32%)

61 (62.9%) 5 (5.1%) 66 (68%)

Duration of Fracture (in days)

<4 68 (70.1%) 3 (3.1%) 71 (73.2%)
0.003

>4 20 (20.6%) 6 (6.2%) 26 (26.8%)

Diabetes Mellitus

Yes

No

28 (28.9%) 3 (3.1%) 31(32%)
0.042

60 (61.9%) 6 (6.1%) 66 (68%)

Gender

Male

Female

63 (64.9%) 4 (4.1%) 67 (69%)

25 (25.8%) 5 (5.2%) 30 (31%)
0.001

Table  II: Descriptive Statistics pf The Study In Patients With Colles’ Fracture Anatomical Outcome (N-97)

Total p-value
Anatomical Outcome
(Excellent and Good)

Yes No

Smoking

Yes

No

Hypertension

Yes

No

Duration of Fracture (in days)

<4

>4

Diabetes Mellitus

Yes

No

Gender

Male

Female

13 (13.4%) 15 (15.4%) 28 (28.8%) 0.008
51 (52.6%) 18 (18.5%) 69 (71.2%)

16 (16.5%) 15 (15.5%) 31 (32%)
0.003

48 (49.5%) 18 (18.5%) 66 (68%)

56 (57.8%) 15 (15.4%) 71 (73.2%)
0.001

8 (8.2%) 18 (18.6%) 26 (26.8%)

18 (18.5%) 13 (13.5%) 31 (32%)
0.111

46 (47.4%) 20 (20.6%) 66 (68%)

45 (46.4%) 22 (22.6%) 67 (69%)
0.002

18 (18.6%) 12 (12.4%) 30 (31%)
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Excellent functional results were seen in 56 (57.7%)
cases and excellent anatomical outcome in 16
(16.5%) patients. Considering excellent and good
outcome together, satisfactory results were achieved
with 90% functional and 66% anatomical outcome.
To compare the anatomical outcome with different
parameter of the study subjects, all study variables
found statistically significant with p-value less than
0.05 except diabetes mellitus. To compare the
functional outcome with different parameters of the
study subjects all study variables found statistically
s ign i f i can t  w i th  p -va lue  less  than  0 .05 .

DISCUSSION:
Distal radius fractures are common in all age
groups.14 The treatment of these fractures is
challenging particularly in the maintenance of
reduction. Several studies have suggested that there
is a direct relationship between the anatomical
reduction and functional outcome. However, older
patients with lower functional demands do relatively
well in spite of obvious deformity.14,15

In this Gartland and Werley scoring system was
used to assess the functional outcome. A score of
0-8 were taken as excellent to good functional
outcome. Our data showed that 56 (57.7%) cases
had excellent functional results. Excellent and good
results were considered satisfactory (90% functional
and 66% anatomical). In a comparative study on 40
patients between plaster group and external fixator
group no significant difference was found in
symptoms like pain, swelling, deformity and inability
to move in both groups.16 Complication rate was
also similar in both groups. Grle et al in their
prospective study on 122 patients showed excellent
early results with conservative management of distal
radius fractures.17 They divided the patients in two
groups: dorsiflexion (DF) and palmar flexion (PF)
group according to wrist immobilization in plaster
cast. Functional results in terms of range of
movement were better in dorsal flexion group. We
used the same position of wrist immobilization in
the management of distal radius fracture. However
the patient related wrist evaluation survey revealed
no statistically significant difference between the
two groups.

In contrast some studies show equivocal or poor
results with conservative treatment of distal radius
fractures. Arora et al did comparative study between
plaster cast treatment versus external fixation.
Results were better in external fixation group and
complication rate was higher in plaster group (43%).18

Although plaster cast group took less time to heal,
17 out of 28 patients treated in plaster cast lost

reduction in follow up visits and required further re-
manipulation or some other intervention. However,
they included intra-articular fractures of the distal
radius in their study. A meta-analysis of seven studies
was done to compare the results between operative
and conservative treatment of distal radius fractures.
Overall, the radiologic outcome was better in
surgically treated cases, however no remarkable
difference was found in terms of functional results
and number of complications.19 Surgical treatment
of distal radius fractures is not free of complications.
In a retrospective analysis of 63 cases with distal
radius fractures managed with surgery, 16% of the
patients developed complications which required
another surgery and16 cases (25%) were re-
operated for implant removal.20

Mean age of the patients in our study was 30.36±4.12
which corresponds to the age distribution in the
study of Kumar et al with mean of 32.43 ± 10.91.16

However several studies have shown this fracture
being more common in old osteoprotic bones.20,21

Mean duration of fracture in our study was found
3.86±1.23 days and most of the patients presented
within 4 days. This was comparable to studies
conducted by Chen et al and Carrozzella.22,23 In the
current study, majority of the patients were male
with male to female ratio of 2.25:1 which corresponds
to other studies.16,24,25 However literature reveal that
many of the affected patients are elderly females
d u e  t o  w e a k  o s t e o p o r o t i c  b o n e s . 1 5 , 2 0 , 2 1

CONCLUSIONS:
Conservative management of the colles fracture in
plaster cast is an effective treatment modality
achieving satisfactory results both functionally and
anatomically, although the functional results are
better than anatomical results
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