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Abstract

Background: The hand plays an important role in the execution of various daily activities. Well-coordinated finger
force and grip strength are very important for defining the level of skills and level of expression and integration.
One of the most common causes for the dysfunction of the hand is Colle’s fracture. It has been reported that
patients after fracture may not be able to exert enough strength to correspond to daily activities. However, there is
limited co-existence of rehabilitation protocol for Colle’s fracture.

Objectives: The study evaluated the defined protocol which will help the patients with college fracture to achieve
functions of daily activities as early as possible.

Methods: This experimental study involved 45 subjects selected randomly based on inclusion and exclusion criteria
with signs and symptoms of colle’s fracture as diagnosed by Orthopedician in SGT Hospital and then screened
in physiotherapy OPD. Information on Pain, Range of Motion, and grip strength were obtained using structured
scales and instruments. Data were analyzed with the software package SPSS 21.00 for the window version. The
mean and standard deviation of all the variables were calculated. An independent t-test was used to analyze and
compare the difference between the groups for variables (range of motion, strength, and pain) at baseline, last day
of 2nd week. One-way ANOVA followed by posthoc test was used to analyze the difference within the groups for
the variables (range of motion, strength, and pain) at baseline, last day of 2nd week.

Result: Results of this study showed that cylindrical grip was improved with repetitive wrist extension when wrist
joint is at 15 degrees Similarly spherical grip then was improved at 45degree angle of wrist whereas Hook Grip
was improved at 30degree wrist extension.

Conclusion: Variables have improved significantly with repetitive extension exercise at wrist joint at different
angles and was concluded that at different angles we can improve the different types of grip strength in patients
with Colle’s fracture.
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INTRODUCTION

Colle’s fracture, the most common fracture of the distal radius in the
forearm with the dorsal and radial displacement and impaction [1].
It has been reported that the incidence of Colle’s fracture is 7.3 and
1.7/1000/year. A multi-Centre study, done in a western country, reported
an annual incidence of 9/10,000 in men and 37/10000 in women in
patients above the age of 35 years [2]. It is commonly caused due to the
fall on the outstretched hand, has a precedent history of osteoporosis,
and is more frequently seen in elderly women more than men and
young adults [3]. Colle‘s fracture causing various complications like
neuropathy, malunion, and post-traumatic stiffness [4]. Management
of colle’s fracture includes mobilization techniques aimed at improving
the range of motion and application of electrotherapy to control and
alleviate pain, thereby improving functional outcomes. One of the
techniques frequently used is Maitland's technique. Maitland technique
aims to restore the motion by application of pressure and accessory
oscillatory movements. There are five grades in this technique, of which
grade I and II are used for pain, whereas grade III and IV are used for
stiffness. In 1994, Taylor NF et al. [5]; reported in their study that there
is a positional fault of the joint after an injury resulting in restriction
and pain, and Maitland‘s technique was found to be effective in 12
alleviating pain [5]. Maitland produces a selective activation of different
mechanoreceptors. The hand plays an important role in the execution of
various daily activities. A well-coordinated finger force and grip strength
are very important for defining the level of skills and level of expression
and integration [6]. There are various causes for the dysfunction of the
hand, causing numbness, loss of wrist motion, and weakened muscle
strength. One of the most common causes for the dysfunction of the
hand is colle’s fracture [7]. Grip strength has often being used post
colle’s fracture, as an outcome measure for the assessment of functional
recovery of patient [8]. Wrist extensors stabilize the wrist joint in
position to achieve a powerful grip during activity. It has been reported
that patients after fracture may not be able to exert enough strength to
correspond to such an action. Therefore, it is important to determine
the level of weakness, injury, and decreased strength to set a protocol for
its rehabilitation [9]. There is a dearth of studies focusing on improving
grip strength after Colle‘s fracture in various wrist positions. There is
some evidence available that supports the fact that Grip Strength can
be increased by doing repetitive extension at the wrist joint but they
failed to tell at which particular position or angle it can be maximally
increased. There is a lack of evidence supporting that grip strength
can be improved in different wrist positions as literature focuses on
improving grip strength in a neutral position, therefore this study may
be able to find some alternative ways to treat colle‘s fracture. The study
aims to find out the effect of repetitive wrist extension at different angles
for handgrip strengthening along with Maitland mobilization on pain
and range of motion of wrist joint.

METHODS

Research Design and Research Setting

The experimental study design was used in the study and was conducted
in the Physiotherapy Outpatient department of SGT hospital after a
referral from the Orthopaedics outpatient department of SGT hospital,
Gurugram, Haryana, India.

Target Population

The primary population that was used for this study was patients
with Colle’s fracture. In total 45 patients were screened (Both male
and female) based on the inclusion and exclusion criteria, diagnosed
by Orthopedician and reassessed by a Physiotherapist. The inclusion
criteria were Post-operative Colle’s fracture after removal of POP cast,
Male and female patients between the age of 20-45, Symptoms of colle’s
fracture at least 3 months after removal of the POP cast, NPRS with the
grading of 4 or more.
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Ethical Consideration

Ethical approval (SGTU/FOP/2019/25) was obtained from the Faculty
of Physiotherapy, SGT University. Participants in this investigation
were allowed the freedom to participate. They were also informed of the
study and the necessary rapport was created before the commencement
of data collection. Confidentiality and anonymity were ensured in the
study.

Sample and Sampling Technique

The Convenience sample technique was employed using the envelope
method to select the patients with Colle’s Fracture for the study. The
sample size was determined using G Power Analysis Software.

The instrument for Data Collection

A structured Pain scale questionnaire, Universal Goniometer, and
Hand-Held Dynamometer, Pneumatic Squeeze Bulb, Smedley Spring
Hand Dynamometer for Grip Strength (Cylindrical, Hook, and
Spherical) was used to collect data in this study.

Duration of treatment

Treatment was given to the subjects 6 times a week for two weeks, for
30 minutes of duration. Maitland Mobilization techniques (Grade 1 and
2) in the first week of the treatment followed by (Grade 3 and 4) for the
second week were used.

Procedure

Each subject was assessed for Pain, Range of Motion (ROM), and
Muscle Strength by NPRS, Universal Goniometer, and Handheld
dynamometer respectively for their baseline measurements, and
subjects were randomly allocated using Convenience sampling with
envelope method into three groups. Group A (n=15)-15Degree wrist
extension. Group B (n=15)-30 Degree wrist extension and Group
C (n=15)-45 Degree wrist extension. Measurement of handgrip
was taken before starting the protocol. Then hot pack was given in
the beginning on the affected side and then Maitland mobilization
(Figure 1) was given to reduce pain and increase range of motion.
The resting position for the wrist joint was a straight line through the
radius and third metacarpal with slight ulnar deviation. Patients were
positioned in sitting with the forearm supported on the treatment table,
wrist over the edge of the table. Then mobilization was given to the
patient in the sitting position. The forearm of the patient was resting on
the pillow and a roll of the towel was placed under the wrist joint. Then
therapist grabbed the wrist of the patient and start giving mobilization
sessions. Grade 1 and 2 was given in the first week to ease the pain and
then grades 3 and 4 were given in the second week to increase the range
of motion.

Group A: Treatment was given every day for two weeks. Patients were

Fig. 1. Wrist Mobilization (Maitland)
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asked to place their hand at a 15 degree extension and to do repetitive
wrist extension exercises (Figure 2) and then hand grip (Cylindrical,
Spherical, and Hook) was measured at a neutral position.

Group B: Treatment was given every day for two weeks. Patients were
asked to place their hands at a 30degree extension and to do repetitive
wrist extension exercises and then hand grip (Cylindrical, Spherical,
and Hook) was measured at a neutral position.

Group C: Treatment was given every day for two weeks. Patients were
asked to place their hand at 45-degree extension and to do repetitive
wrist extension exercises and then hand grip (Cylindrical, Spherical,
and Hook) were measured at a neutral position. Each sitting was for 30
minutes. All the subjects were re-assessed for pain, ROM, and muscle
strength by NPRS, Universal Goniometer, and handheld dynamometer
respectively.

Data Analysis

Data analysis was performed with the software package SPSS 21.00
for the window version. The mean and standard deviation of all the
variables were calculated. An independent t-test was used to analyze
and compare the difference between the groups for variables (range of
motion, strength, and pain) at baseline, last day of 2nd week. One-way
ANOVA followed by posthoc test was used to analyze the difference
within the groups for the variables (range of motion, strength, and
pain) at baseline, last day of 2" week.

RESULTS
The results of the study are mentioned in tables.

Table 1 represents the baseline characteristics of the subjects of the
study.

Changes in RT Cylindrical Grip

The between-group analysis of the right cylindrical grip showed that
there was no significant difference seen between all the groups at
baseline (p>0.05) (Table 2 and Figure 3)

Mean differences between groups A, B and C at 2™ week.

Between Group analysis using one-way ANOVA showed significant
changes in RT CYN at 2™ week (p<0.05). The between-group analysis of
the right cylindrical grip showed that there was a significant difference
seen between group A and B and B and C (p<0.05) but there was a
highly significant difference seen between group A and C at the 2™
week (p<0.001). (Refer to table 3 and fig 4)

Changes in Spherical Grip

Between Group analysis using one-way ANOVA showed no significant

Fig. 2. Repetitive wrist extension exercises
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Table 1. Baseline characteristics of the subjects of the study

Group A Group B Group C
Variables
Mean + SD Mean + SD Mean + SD

Age 32.00+7.21 32.20£6.85 32.33+7.37
Height 180+ 3.78 181.07 £ 4.44 178.47 +3.68
Weight 80.20 +3.70 80.27 £3.17 78.87 £4.62
Cylindrical grip 42.07 £5.43 40.60 + 5.66 35.53 +5.05
Spherical grip 28.40+2.84 27.80 £ 2.67 29.13 £ 2.56
Hook grip 35.40 £ 2.69 37.07 £3.67 34.20+3.16
Flexion 17.20+3.27 16.00 +3.74 14.60 + 3.58
Extension 16.93+2.01 17.87 +2.66 19.60 +2.79

Table 2. Mean differences between groups A, B and C at Baseline

Variable BASELINE (Mean # SD) Mean difference p-value
A B
1.467 1.00M
42.07 £5.43 40.60 + 5.66
indri B C
Cyllnqucal 5067 0.94M
Grip 40.60 +5.66 | 35.53 £ 5.05
A C
6.533 0.80M
42.07 £5.43 35.53 +5.05
NS-Not significant
dd
L ¥
mB

Basellne

Fig. 3. Mean differences between groups A, B & C at Baseline

Table 3. Mean differences between groups A, B and C at 2" week

Variable 2" week Mean
. p-value
(Mean £ SD) difference
A B
1.933 0.020*
44.27 +5.65 42.33+5.75
Cylindrical Grip B C
5.733 0.004*
42.33+5.75 36.60 +5.02
A C
7.667 0.001**
44.27 +5.65 36.60 +5.02
** _highly significant
* —significant

changes Spherical Grip at baseline (p>0.05). The between-group
analysis of the spherical grip showed that there was no significant
difference seen between both groups at baseline (p>0.05), (Table 4 and
figure 5).

Mean differences between groups A, B and C at 2™ week.

Between Group analysis using one-way ANOVA showed significant
changes in spherical grip at 2™ week (p<0.05). The between-group
analysis of the spherical grip showed that there was a significant



at 2 week

Fig. 4. Mean differences between groups A, B and C at 2™ week

Table 4. Mean differences between groups A, B and C at Baseline

Variable BASELINE (Mean + SD) Mean difference| p-value
A B
0.6 1.00™
28.40+2.84 27.80 £ 2.67
i B C
Spherical 1.333 0.55 NS
Grip 27.80 £ 2.67 29.13 £ 2.56
A C
0.733 1.00 NS
28.40+2.84 29.13 +2.56
NS- non significant
| 295
B Group A
= Group B
" Group ©

Basaline

Fig. 5. Mean differences between groups A, B & C at Baseline

difference seen between group A and B and A and C (p<0.05) but there
was a highly significant difference seen between group B and C at 2™
week (p<0.001) (Table 5 and Figure 6).

Changes in a Hook grip

Between Group analysis using one-way ANOVA showed no significant
changes in Hook Grip at baseline (p>0.05). The between-group analysis
of the Hook showed that there was no significant difference seen
between all the groups at baseline (p>0 .05) (Table 6 and Figure 7).

Mean differences between groups A, B and C at 2" week.

Between Group analysis using one-way ANOVA showed significant
changes in hook grip at 2" week (p<0.05). The between-group analysis
of the hook grip showed that there was a significant difference seen
between group A and B, B and C, and A and C at 2" week (p<0.05)
(Table 7 and Figure 8).

Changes inflection

Between Group analysis using one-way ANOVA showed no significant
changes in Flexion at baseline (p>0.05). The between-group analysis
of the Flexion showed that there was no significant difference seen
between all the groups at baseline (p>0 .05) (Table 8 and Figure 9).

PARITOSH SEHRAWAT, PRIYANKA RISHI, SIDDHARTHA SEN

Mean differences between groups A, B and C at 2" week.

Between Group analysis using one-way ANOVA showed significant
changes in flexion at 2™ week (p<0.05). The between-group analysis
of the flexion showed that there was a significant difference between
groups B and C (p<0.05) and a highly significant difference seen
between groups A and B and A and C at the 2™ week (p<0.002)
(Table 9 and Figure 10).

Table 5. Mean differences between groups A, B and C at 2" week.

Variable 2" week Mean |
(Mean % SD) difference p-value
A B
0.8 0.047*
29.87+2.97 |29.07 £2.57
Spherical Gri B C
P P 1.133 0.001**
29.07+2.57 |30.20 £ 2.67
A C
0.333 0.028*
29.87+2.97 30.20+2.67
**_highly significant
*-significant
30.4
H Group A
m Group B
= Group C

at 2 week

Fig. 6. Mean differences between groups A, B and C at 2" week

Table 6. Mean differences between groups A, B and C at Baseline

. Mean
+ -
Variable BASELINE (Mean + SD) difference p-value
A B
1.667 0.48 NS
35.40 £ 2.69 37.07 £3.67
B C
HOOK 2.867 0.085 NS
37.07 £3.67 34.20+3.16
A C
1.2 0.93 NS
35.40 £ 2.69 34.20+3.16
NS- non-significant
375
W Group A
= Group B
™ Group €

Baseling

Fig. 7. Mean differences between groups A, B and C at Baseline
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Table 7. Mean differences between groups A, B and C at 2" week

Variable Post Mean
diff. p-value
(Mean + SD) ifrerence
A B
1.267 0.038*
36.93+2.76 38.20+3.27
HOOK B C
2.8 0.009*
38.20+3.27 35.40 £ 3.22
A C
1.533 0.019*
36.93+2.76 35.40+3.22
**_highly significant
*-significant
B Group A
B Group B
B Group C

2 ek

Fig. 8. Mean differences between groups A, B and C at 2" week

Table 8. Mean differences between groups A, B and C at Baseline

Variable BASELINE (Mean # SD) Mean difference = p-value
A B
1.2 1.00™
17.20+3.27 16.00 +3.74
B C
FLEX 14 0.85"
16.00 £ 3.74 14.60 + 3.58
A C
2.6 0.15M
17.20 +3.27 14.60 + 3.58
NS-non-significant
H Group A
= Group B
B Group C

Baseline

Fig. 9. Mean differences between groups A, B & C at 2" week

The Changes in extension

Between Group analysis using one-way ANOVA showed no significant
changes Extension at baseline (p>0.05). The between-group analysis
of the Extension showed that there was no significant difference seen
between all the groups at baseline (p>0 .05) (Table 10 and Figure 11).
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Mean differences between groups A, B and C at 2" week

Between Group analysis using one-way ANOVA showed significant
changes in extension score at 2™ week (p<0.05). The between-group
analysis of the extension showed that there was a significant difference
seen between groups B and C, A and C (p<0.05) and highly significant
between-group A and B at the 2™ week (p<0.001) (Table 11 and
Figure 12).

Changes in pain at baseline

Between Group analysis using one-way ANOVA showed no significant

Table 9. Mean differences between groups A, B and C

Variable 2nd week
Mean difference = p-value
(Mean £ SD)
A B
15.667 0.001**
42.87 £5.24 58.53+7.36
FLEX B C
3.2 0.020*
58.53+7.36 55.33+8.30
A C
12.467 0.001**
42.87 £5.24 55.33+8.30

**_highly significant

*-significant

Table 10. Mean differences between groups A, B and C at Baseline

Variable BASELINE (Mean * SD) Mean difference p-value
A B
0.933 0.94 NS
16.93+2.01 17.87 £ 2.67
EXT B C
1.733 0.19 NS
17.87 £ 2.67 19.60+2.79
A16.93+2.01 C19.60+2.79 2.667 0.08 NS
NS- Non-significant
20
H Group A
B Group B
B Group C

Baseline

Fig. 10. Mean differences between groups A, B & C at 2" week

Table 11. Mean differences between groups A, B and C at 2" week

Variable 2" week
Mean difference  p-value
(Mean £ SD)
A B
1.333 0.002**
37.07 +1.67 38.40+4.22
EXT B C
1.133 0.024*
38.40+4.22 37.60 + 3.35
A C
0.333 0.032*
37.07+1.67 37.60 + 3.35
**_highly significant
*-significant
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changes in pain at baseline (p>0.05). The between-group analysis of the
pain showed that there was no significant difference seen between all
the groups at baseline (p>0 .05) (Table 12 and Figure 13).

Changes in Pain at 2™ week

Between Group analysis using one-way ANOVA showed significant
changes in pain at 2" week (p<0.05). The between-group analysis of
the pain showed that there was a significant difference seen between
group A and B, B and C, A and C at the 2™ week (p<0.05) (Table 13
and Figure 14)

385

ars +
B Group A

m Group B

37 | W Group

365 1

Dwonak

Fig. 11. Mean differences between groups A, B & C at 2" week

35
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s

W Group A
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37 1  Groun €
365
36

2week

Fig. 12. Mean differences between groups A, B & C at 2" week

Table 12. Mean differences between groups A, B and C at Baseline

Variable BASELINE (Mean # SD) Mean difference | p-value
A B
0.467 0.75 NS
5.13+1.18 5.60 £ 1.40
B C
Pain 0.389 1.00 NS
5.60 +£1.40 5.93+1.28
A C
0.449 0.29 NS
5.13+1.18 5.93+1.28
NS- Non-significant

58

58

54 W Group A
= Group B

82 oup
® Group C

48 +

as o

Baseline

Fig. 13. Mean differences between groups A, B & C at Baseline
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20
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Fig. 14. Mean differences between groups A, B & C at Baseline
Table 13. Mean differences between groups A, B and C.
Variable 2nd week
Mean difference = p-value
(Mean £ SD)
A B
0.4 0.016*
1.00+0.84 1.40+0.91
PAIN B C
0.133 0.024*
1.40+0.91 1.53+0.64
A C
0.533 0.004*
1.00+0.84 1.53+0.64
*-significant
o
m 4
50
@ 7 = Group A
- = Group B
= Grous C
20 4
L
D 4
2 weak
Fig. 14. Mean differences between groups A, B & C at Baseline
DISCUSSION

Colle’s fracture one of the most common extra-articular fractures. Fall
on the outstretched hand is the most common cause of colle’s fracture.
It affects the life of human beings on a very large scale. The prevalence
of this fracture is very high in America. Out of every 1000 people, 163
are suffering from this condition [10].

Many researchers have done so many studies on Colle’s fracture but
none of them took account of finding better ways of improving the grip
strength. So the main focus of this study was to discover or to modify
the ways of treating Colle’s fracture and finding the new method of
treating strength loss of handgrip.

LIMITATIONS OF THE STUDY
o The time of the study was too short to reach out conclusions
o The sample size was small

o Only pre and post readings were not sufficient, there could be one
more reading between the weeks

CONCLUSION

The study compared the Effect of Repetitive Wrist Extension at different

THE JOURNAL OF ORTHOPAEDICS TRAUMA SURGERY
AND RELATED RESEARCH



Repetitive wrist extension at multiple angles with maitland mobilization in patients with colle’s fracture 1 8

angles along with Maitland Mobilization on Pain, Range of Motion and
Grip strength in Colle’s Fracture and it was concluded that:

o The pain was decreased in all the groups
« Grip strength was improved by Repetitive Wrist Extension
« The range of Motion was increased in all the groups

This study showed that all the variables have improved significantly
with repetitive extension exercise at the wrist joint at different angles.
So it was concluded that at multiple angles we can improve the different
types of grip strengths in patients with colle’s fracture.
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