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Abstract

Background: Distal radius fracture is one of the most prevalent fractures, which there is disagreement about its treatment and it is one of
the most controversial issues of pediatric fractures.

Methods: In this clinical trial, 152 children with distal radius fractures were randomly treated by the cast or splint based on the random
number table. Therapeutic outputs of these patients were evaluated six weeks after treatment.

Results: The results of our study show that the mean Mayo Wrist Score in the group under treatment by cast was 92.9 and in the group under
treatment by splint were 90.8. Therefore, there was not a considerable difference in the physical function of the patients, statistically. According
to Face Pain scale - revised and its achieved score, the two groups did not have a considerable difference from the viewpoint of wrist pain. In
addition, statistically, no difference was found in the range of motion of the wrist between two groups. Therefore, the therapeutic output of the
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fracture without displacement or with minimal displacement of the distal radius by splint is as effective as casting.

Conclusions: Considering the results of treatment by splint or cast and in addition the cost of the treatment and the complications of each,
splints can be used instead of short arm cast in the fractures without displacement or with minimal displacement of the distal radius in children.
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Introduction

Forearm fractures are the most prevalent fractures of long
bones in pediatrics and account for about 40% of the fractures
[1], among distal radius fractures, metaphyseal fractures are
more prevalent than other fractures and distal radius fracture
is somehow the most prevalent wrist fractures in children [2]
and is a prevalent cause of visiting to the emergency ward [3].
The most prevalent cause for distal radius fracture is falling
with stretched hands and the rate of displacement depends
on the height and the speed of falling [4]. The fracture signs
include pain and tenderness of the fracture site [5]. Diagnosis
is by using clinical signs and also profile graphy of the wrist [6].
The treatment is divided into two groups of operative and non-
operative treatment but there is not a unique order for choosing
the kind of therapy according to the classification [7]. Non-
operative treatment includes reduction and immobilization,
which
disagreements are about immobilization [8]. About complete
fractures and two cortex fractures, reduction and the casting

is one of the most prevalent and controversial

could be done considering the acceptable issues, but it needs
more careful follow up [9]. Fractures with the displacement less
than five mm and angulation less than 15 degrees can be well
cured without reduction according to some standard references
[10]. Different methods are mentioned in different references
for immobilization. These methods are hard cast, soft cast and
splint [11]. Considering the complications of treatment by the
cast especially swelling, pain or even compartment syndrome
and also its effect on the range of motion and decrease wrist
range of motion and other complications followed by cast like
pruritus and dermal stimulation, heavy weight of the cast, and
not bearing it by the patient, splints can be used as its alternative.
Recently, it is reported in many studies that immobilization is
tolerated well by splint [12]. In addition, it can be used as a proper
therapeutic choice. In addition, in many studies immobilization
with a splintis reported as the more prevalent therapy. Although
this method of treatment has important complications, which
loosen the splint is among its prevalent complications [13] there
are primary evidences in some studies that treatment by splint
can be a proper alternative for the treatment by cast [14]. We
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surveyed and compared the treatment of these fractures by
splint and cast in order to choose a more proper, therapeutic
method with less complication and less cost from this study and
comparing other studies.

Materials and Methods

In this study, which is conducted by clinical trial methods,
a statistical society of 152 persons was considered which were
surveyed into two groups of 76 persons after studying the texts
and other similar studies and according to the statistical counsel.
In this study, all the patients, which were 1500 persons referring
to the orthopedic emergency of educational therapeutic centers
of Ahvaz Jundishapur University of Medical Sciences were visited
and treated for six months among them children of 5- 12 years
old which were 500 persons with the isolated fracture of distal
radius without displacement or with minimal displacement
enrolled the study. In addition, from this number, some people
were excluded from the study based on the exclusion criteria of
this study. These criteria were:

i. Patients with injury to the physes

—-
=

Patients with open fractures

iii.  Patients with nervous- vascular injury

iv.  Patients with injuries more than five days

v.  Patient with the fracture of both radius and ulna bones
vi. Patients with congenital anomalies

vii. Patients with Buckle fracture

viii. Patients with risk factor for pathologic fractures

ix. Patients with intra articular fractures

x.  Patients with fractures with the displacement of more
than five mm or the angulation more than 15 degrees

xi.  Patients younger than five years old or older than 12
years old

xii. Patients with the injury to other parts of the body, in
addition, some patients were excluded from the study because
of having complications induced by fractures or not referring for
follow- up. However, at last, 152 patients who had the criteria of
the study and had complete follow- up were surveyed. Patients
were examined by the time of their entrance to the emergency
and radiography in two vertical views including anteroposterior
and lateral view were asked. Then they were under treatment
by cast or splint completely randomly and after taking the
consonant from parents. The patients were weekly visited and
examined for three weeks, in the fourth week if clinical and
union radiography was seen the cast or splint would be removed.
In addition, it was suggested to use a wrist brace and not to do
hard works for two more weeks. Then in the sixth week, the
patients were visited and completely examined. The primary
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output of the patients was evaluated by surveying their physical
function and using the Mayo Wrist Score. This questionnaire
includes four parts or multiple choices which each part has 25
scores and the total score is 100. The score 90-100 is considered
perfect. Scores 80- 90, 60- 80, less than 60 are good, desirable,
and poor function, respectively. The wrist pain was evaluated
by Face Pain Scale-revised which is a schematic design scored
zero to 10 based on the face change of the patients. The more the
score, the more will be the severity of the pain. Which its score
was between zero to 10. Scores zero, one to four, and more than
four were considered, painless, mild pain, and disabling pain,
respectively. We evaluated the range of motions by measuring
the rates of flexion, extension, ulnar deviation, radial deviation
using goniometer based on the degree. During this visit, special
forms that were prepared previously and contained patients’
information like personal characteristics, history, and type of
fracture, the results of examinations, complications, and score
of the questionnaire were filled. Then using these forms, the
patients’ information was extracted and was analyzed and
evaluated by using SPSS software version 17. In each case, P-
value less than 0.05 was considered significant. In this study,
short forearm cast was used for the group under treatment by
the cast, the patients were suggested to hold their hands up for
two days, and if swelling or any signs of compartment syndrome
were seen, they had to refer to the emergency ward. In the group
under treatment by the splint, sugar tong splint was used and
they were suggested to hold up their limb and not to open the
splint. Assistants put on all the casts or splints. Patients’ follow
up and filling the related forms were done by corresponding
assistant and under direct observation of the related attending. If
any complications occurred during the study, that patient would
be excluded from the study and would be under treatment. As
we expected, at last 152patients were surveyed into two groups
of 76 persons.

Results

Out of 152 studied persons, 114 persons were boys and 38
persons were girls which in the group under splint therapy, 16
persons were girls and 60persons were boys and in the groups
under cast therapy, 22 persons were girls and 54 persons were
boys. The secondary output of the patients was conducted by
surveying angulation of the fracture site, residual pain in the
wrist, range of the motion of the wrist, re-fractures, and the
rate of union. Re-fractures and non-union were also surveyed
according to clinical examinations and radiographic evidences.

Physical function

As it was mentioned, the most important criteria surveyed
in this study were evaluated by Mayo Wrist Score questionnaire.
This questionnaire was filled in the sixth week for each patient
and its score was entered in the patients’ information record
form. In the group under treatment by the cast, the mean score
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of this questionnaire was 92.2 with the standard deviation of
10.10, which the least score of this group was 55. However in the
group under splint therapy, the mean score was 90.8 with the
standard deviation of 8.5, which the least score of this group, was
60.In the group under cast therapy, there was one case of score
less than 60 that is considered as weak function and in the group
under splint treatment no patient was categorized in this part. In
the group under treatment by cast 5, 8, 62 persons achieved the

Table 1: The results of evaluating the physical function by questionnaire.

scores between 60- 80, 80- 90, and 90- 100, respectively. In the
group under treatment by splint only one person achieved the
score 60- 80 and 19 and 56 persons got the scores 80- 90, and
90- 100, respectively. After analyzing the data and doing Mann-
Whitney test there was not a significant statistical difference
from the viewpoint of physical function in two groups based on
the P- value= 1.5 which was more than 0.05 (Tablel) (Figure 1).

Score<60 60-80 80-90 90-100 Mean Standard Deviation
Treatment by cast 1(1.3%) 5(6.5%) 8(10.5%) 62(81.5%) 92.2 10.10
Treastprﬁi‘:t by (0%) 1(1.3%) 19(25%) 56(73.6%) 90.8 8.5
s N
Figure 1A: AP & LAT view of wrist before splinting. Figu-re 1B: AP & LAT view of wrist 4 week after splinting.
Figure 1: A profile graphy of an 11-year-old boy with distal radius fracture before splinting and four weeks after splinting. )
Wrist pain i: The evaluation of the mean of the motion’s range in the two therapy

We evaluated pain according to Face Pain Scale- revised. In
this survey the patients under treatment by cast had five cases
of score more than four which was calculated as disabling pain,
but in the group under splint therapy, six persons had the score
more than four. The maximum score in this survey was seven
for the patients under treatment by the cast. Considering the P-
value>0.05, the patients in two groups did not show a significant
statistical difference from the viewpoint of pain.

Range of Motions

After statistical survey and analysis of the data, there was
not a significant statistical difference, either based on the P-
value>0.05.Comparing the two groups, the P- values for flexion,
extension, radial deviation, and ulnar deviation were 0.0309,
0.0690, 0.575, and 0.79, respectively (Table 2) (Figure 2).
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groups.

Flexion | Extension Ulnar Radial
Deviation | Deviation
Cast | Mean 68.52 64.86 36.5 19.1
SD 4.41 8.97 3.99 2.27
Splint | Mean 68.54 66.26 36.2 19.3
SD 2.54 6.18 4.43 2.02
Normal 70 degrees | 70 degrees | 40 degrees | 20 degrees
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Figure 2A: AP&LAT view of wrist before casting. Figure 2B: AP & LAT view of wrist 4 week after casting.
Figure 2: A profile graphy of a 10-year-old boy with distal radius fracture before splinting and four weeks after casting.
\ J
Angulation The number of patients was similar to the previous studies.

In this survey, we considered the residual angulation of less
than 10 degrees as normal. In the group under treatment by
the cast, only one case, who was an eight- year-old boy having
16 degrees angulations in the sagittal plan, had angulations
after finishing the treatment. And considering the acceptable
angulations according to the patients’ age, the non- operative
therapy was considered after explaining to his family. In
addition, in the group under treatment by splint, two cases of
angulations were seen after treatment. One of them was a six-
year old boy with the angulations of 17 degrees in the sagittal
plan and the other was a nine-year-old boy with the angulations
of 13 degrees in the sagittal plan. In these two cases, considering
the acceptability of the angles according to their age, they had
non- operative therapy after explaining the patients’ family and
consulting with them.

Other complications

No case of fracture was seen during surveying the patients.
In addition, all the patients had radiographic and clinical
evidences showing that non-union did not exist. At the end of
the sixth week, two cases of the patients under treatment by cast
had movement restriction which they underwent physiotherapy.
Four cases of the patients under treatment by cast had swelling
that three of them were cured by holding up the hands and one
of them was cured by opening one side of the cast.

Discussion

In this study, the patients were between the ages five to 12
years old which confirms with the study conducted by Boutis et
al. [15] in Canada in the year 2010. But in another study about
this issue, It was conducted on the pediatrics between five
to 15 years old in Canada in the year 2002 [16]. But because
the growth plate of the distal radius is closed in the age of 12
years old, we preferred to consider the age to 12 years old.

OROAJ.2016.02.555583

Nevertheless, the two previous studies had used Activity Scale
for Kids for physical function. In the present study, the physical
function was evaluated by Mayo Wrist Score, which the results
were the same as other studies, although there was a difference
in the questionnaire. There was not any statistical difference
from the viewpoint of physical function in the treatment of distal
radius fractures with minimal displacement by splint or cast. In
this study, the range of motion was surveyed besides physical
function. There was not much difference in the treatment by the
castor splint from this viewpoint that this issue confirms the two
previous studies conducted in this field. The rate of residual pain
was surveyed by Face Pain Scale- revised, which also confirmed
the previous studies. However in this study the pain rate was
surveyed in the sixth week but in the statistical study of Boutis
etal. [15] in the year 2010 it was surveyed in the first, fourth and
sixth weeks but the achieved results were completely similar. In
this study, no case of re-Fracture or non-union was seen in the
two therapy groups. In addition, there was not a considerable
difference between the two therapies from the viewpoints of
other complications like angulations, movements’ restriction
and joint stiffness. However, complications like swelling,
pruritus or the discomfort of the patients were seen more in
the group under treatment by the cast and some therapeutic
costs were more in casting. However, over all, there was not a
difference between the treatment by the cast and splint from the
viewpoints of function and union.

Conclusion

As it was mentioned in Boutis et al. [15] study, it can be said
that treatment by splint in not lower than treatment by the cast
from the viewpoints of union, remission, and even the function
of the wrist and even in some cases using splint is better than
cast in the treatment of fractures without displacement or with
minimal displacement. From this study and similar mentioned
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studies and the achieved results, it can be concluded thathowever
the results of treatment by cast and splint are the same from the
viewpoints of union and physical function and the results do
not have significant difference, considering that splint is easier
and cheaper, and its acceptability by patients and their parents
is more and next cares of splint are easier and besides it does
not have complications such as edema, pain and compartment
syndrome and rehabilitation of movements is better, so splint
can well be used in distal radius fractures without displacement
or with minimal displacement. Yet now more researches and a
survey of more complete and wide parameters are needed to
definitely substitute splint for the cast.
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