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Background: Fractures of the distal radius are one of the common fractures for which pediatric
orthopedic consultations are sought. The usual mechanism of injury is fall on outstretched
hand seen following a road traffic accident or fall. Most of these fractures are treated either
conservatively or by closed reduction and immobilization in cast. In some cases, internal
fixation by K-wiring may be required. We conducted this study to analyzed outcome of
distal end radius fracture in pediatric age group who were treated by immobilization alone,
by closed reduction and immobilization and closed reduction with internal fixation by K-Wire
and immobilization in cast. Aims and Objectives: 1. To analyze outcome of distal end radius
fracture in pediatric age group. 2. To study complications in children presenting with distal
end radius fracture. Materials and Methods: This was an observational study conducted in the
department of orthopedics of a tertiary care medical college. 60 pediatric patients with distal
radius fractures and treated either by conservative management or by surgical intervention
were included in this study on the basis of a predefined inclusion and exclusion criteria.
Gender distribution, mean age and mechanism of injury in the affected cases were analyzed.
Patients were treated either by immobilization alone, by closed reduction and immobilization
and closed reduction with internal fixation by K-Wire and immobilization in cast. Patients
were followed up for 8 weeks. Complications and time for complete union was assessed
during follow up visits. Functional outcome was assessed by QuickDash Score. Results: Out
of these 60 patients there were 52 (86.66%) males and 8 (13.33%) females with a male to
female ratio of 1:0.15. The mean age of affected cases in Boys and Girls was found to be
13.09 +/- 2.93 years and 12.5 + /- 3.64 years respectively. Dominant hand was involved in
41 (68.33 %) whereas non-dominant hand was involved in remaining 19 (31.66 %) cases.
In 16 (26.67 %) patients only casting was required whereas closed reduction and casting
was done in 25 (41.67 %) patients in remaining 19 (31.67 %) patients closed reduction and
K-Wire fixation was done. 42 (70%) patients had excellent functional outcome whereas
9 (15%) patients had good functional outcome and 9 (15%) patients were found to have
satisfactory outcome. 4 (6.66%) patients developed pressure sores, 1 (1.67 %) patient had
stiffness and there was 1 (1.67 %) case of pin site infections. All these complications were
successfully managed by conservative means. Conclusion: Fractures of distal end of radius
in pediatric age group can be managed successfully either by immobilization alone or by
closed reduction and casting. Internal Fixation by K-Wires may be required in some cases.
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INTRODUCTION consultations are sought. Out of the fractures involving

upper limbs distal radius fractures are most common
Fractures involving upper limbs are commonly seen in ~ and are usually caused by road traffic accidents or fall
children and are important cause for which orthopedic ~ from height." Irrespective of cause of these fractures the
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mechanism of injury remains fairly uniform in majority of
the cases and consist of a fall on outstretched hand thereby
causing fracture and rotational displacement. Distal radius
fractures are more commonly seen in boys as compared
to girls and the peak incidence is seen in between age
group of 10-14 years.* Unlike in adults in whom complete
fractures are common in pediatric age group fracture types
such as greenstick fractures or buckle (torus) fractures are
common. Metaphysical fractures are more common as
compared to diaphyseal or epiphyseal one.?

The patients usually present with history of fall during
play or other activity or following road traffic accident.
There are classical clinical findings associated with any
fractures like pain, local swelling and deformity.* Physical
examination may reveal swelling, crepitus or exposed bone
in cases of open fractures. It’s essential that presence of
compartment syndrome or neurovascular injury is ruled
out by appropriate clinical examination and investigations.®
The evaluation of these patients included antero-posterior
as well as lateral radiographs of wrist, forearm and elbow.
Computerized tomography with 3D reconstruction may be
needed in cases of intra-articular fractures but its routine
use should be discouraged in children because it involves
risks associated with ionizing radiation.®

Management of these fractures involves proper alignment
and immobilization which can be achieved in majority
of the patients by conservative means. Most undisplaced
or minimally displaced fractures are usually managed
conservatively by immobilization in cast for 4-6 weeks.”
However many patients in whom the fractures are unstable
or there are complex fractures and in whom loss of
reduction has occurred surgical intervention is needed. In
routine orthopedics practice pediatric patients with distal
radius fractures are surgically managed if non-surgical
management is not able to produce or maintain satisfactory
alignment.®

One of the challenges faced by orthopedicians while
treating children presenting with distal radius fractures
is to maintain acceptable reduction and preventing re-
displacement and re-angulation during cast treatment which
is seen in many pediatric cases with distal radius fractures.’
Increased incidences of unacceptable displacement of
fractures in pediatric age group makes it imperative that all
these cases are evaluated propetly and surgical intervention
be undertaken whenever necessary. Follow up of patients
who had been managed conservatively as well as by surgical
interventions is an extreme important part of management
and mainly focuses on finding out patients in whom there
is displacement of fracture requiring further manipulation
and internal fixation."
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We conducted this study of 60 pediatric patients
presenting with distal radius fractures who were treated
either by conservative means or by surgical interventions.
These patients were evaluated for outcome as well as
complications duting follow up period.

MATERIALS AND METHODS

This was an observational study conducted in the
department of orthopedics of a tertiary care medical
college located in a rural area. Sixty pediatric patients with
distal radius fractures and treated either by conservative
management or by surgical intervention were included
in this study on the basis of a predefined inclusion and
exclusion criteria. Demographic details such as age, Sex
and area of residence was noted. A detailed history was
taken in all the cases in terms of cause and mechanism of
injury, duration since injury and to ascertain possibility of
polytrauma. A detailed clinical examination was done in all
the cases so as to find out the site and type of fracture and
to rule out presence of fractures at other sites.

A detailed assessment of injured limb with regards to
possibility of neurovascular injury was done immediately
upon arrival. Primary immobilization of involved limb
was done patients were then sent to department of
Radiodiagnosis for imaging. Antero-posterior and true
lateral views of injured limb were taken. 3 D computerized
tomography was done in selected cases. Cases in whom
there was an acute undisplaced fracture an above elbow
slab was given for 3 days and patients were reviewed after
3 days. A review X Ray was done and above elbow slab was
converted into above elbow cast keeping in mind casting
index. All patients in whom surgical intervention was
planned underwent basic investigations such as complete
blood count, Renal function tests (Blood urea and serum
creatinine levels), Hepatic function test (Serum Bilirubin,
SGOT, and SGPT), Blood group and Rh typing, bleeding

time, clotting time and prothrombin time.

In cases of undisplaced fractures patients were treated by
cast immobilization. Closed reduction followed by casting
was done in cases in whom satisfactory alignment was
achieved by closed reduction. In remaining cases closed
reduction with internal fixation by K wiring was done. Closed
reduction only or closed reduction with internal fixation by
K-Wires was done under short general anesthesia. Utmost
importance was given to achieve acceptable reduction taking
into account remodeling capacity (20-30 degree below
10 years of age and 5-15 degrees above 10 years of age).
After surgery patients were above elbow cast. X-ray was
done to ascertain achievement of satisfactory reduction. The
plaster was removed after duration of 3 weeks. Physiotherapy
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and exercises were started after removal of cast. Repeat AP
and Lateral radiographs were taken 4 weeks. Physiotherapy
was continued for further 4-6 weeks. Functional outcome
was assessed by Quick-Disabilities of Arm, Shoulder and
Hand (Quick-DASH) scores. Patients were followed up for
8 weeks and outcome was assessed for functional outcome,
presence of complications, achieved range of motion and
time to union.

A statistical analysis was done using SSPS 21.0 software and
p value less than 0.05 were taken as statistically significant.

Inclusion criteria

1. Patients presenting with isolated distal radius fractures.

2. Age from 5- 18 years.

3. Informed written consent obtained from parents or
guardians.

Exclusion criteria

1. Patients presenting with multiple fractures.

2. Age less than 5 or more than 18 years.

3. Parents/Guardians Refused consent to be part of
study.

4. Pathological Fractures.

Patients on long term steroids and immunosuppressant.

6. Patients having any pathology likely to hamper bone
remodeling such as parathyroid disorders etc.

7. Patients who were lost to follow up.

o

RESULTS

The study comprised of 60 pediatric patients having
isolated distal radius fractures who were either treated
conservatively or by surgical intervention. Out of these
60 patients there were 52 (86.66%) males and 8 (13.33%)
females with a male to female ratio of 1:0.15 (Figure 1).

The analysis of the age group of the patients showed that
the most common affected age group amongst boys was
11-14 years (46.67%) followed by above 14 years (26.67%)
(Tablel). Relatively fewer patients were present in the
age group of 5-10 years (13.33 %). Amongst girls most
common affected age group was also found to be between
11 — 14 years (8.33%) followed by > 14 years (3.33%). The
mean age of affected cases in Boys and Girls was found to
be 13.09 +/- 2.93 years and 12.5+/- 3.64years respectively.
The mean age was found to be comparable in both the
groups with no significant difference (Table 1).

The analysis of patients on the basis of mechanism of
injury showed that in majority of the cases (88.33%) fall on
outstretched hand was the most common cause of injury.
In remaining 7 (11.66%) cases road traffic accidents was
the cause of fracture (Figure 2).
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M Boys

M Girls

Figure 1: Gender distribution of studied cases

Boys Girls

Figure 2: Mechanism of injury in studied cases

Age Boys Girls
No of Percentage No of Percentage
cases cases
5-10 years 8 13.33% 1 1.67%
11-14 years 28 46.67% 5 8.33%
>14 years 16 26.67% 2 3.33%
Total 52 86.66% 8 13.33%
Mean Age 13.09+/- 2.93 12.5+/- 3.64

P = 0.22 (Not significant)

Out of the 60 studied cases dominant hand was involved
in 41 (68.33 %) whereas non-dominant hand was involved
in remaining 19 (31.66 %) cases (Figure 3).

In 16 (26.67%) patients only casting was required whereas
closed reduction and casting was done in 25 (41.67%)
patients in remaining 19 (31.67%) patients closed reduction
and K-Wire fixation was done (Table 2).

Patients were followed up for 8 weeks and during follow up
visits patients were evaluated for functional outcome, time
of union, range of motion achieved as well as occurrence
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of complications. The analysis of patients for time taken
for union showed that out of 60 patients 41 (68.33%)
patients had complete union at the time of 4 weeks follow
up. Out of remaining 19 (31.67%) patients 15 (25%) had
union at 6 weeks and remaining 4 (6.67%) patients showed
complete union at the time of 8 weeks follow up (Figure 4).

The analysis of the patients on the basis of achieved
range of motions showed that at 6 weeks follow up visit
24 (40%) patients had already achieved complete range
of motion whereas during 6 weeks follow up visits all
remaining 26 (60%) patients also showed complete range
of motion (Table 3).

The analysis of Quick-DASH which takes into account
daily tasks such as opening jar, presence or absence of
pain, tingling, sleep disturbance, ability to socialize, ability
to perform relatively heavy chores, ability to carry a bag
and limitation in routine work. The analysis of functional
outcome on the basis of quick DASH scores was assessed

Management No of Patients Percentage
Immobilization in Cast 16 26.67%
Closed Reduction and Cast 25 41.67%
Closed Reduction and 19 31.67%
K-Wire fixation

Total 60 100%

Follow Up visit Complete Range of Motion

Achieved Not Achieved
Number % Number %

6 weeks 24 40% 26 60%
8 weeks 60 100% 0 0

B Non Dominant

M Dominant

Figure 3: Affected (Dominant Vs Non-Dominant) hand
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at the time of 8 weeks follow up. It showed that 42 (70%)
patients had excellent functional outcome whereas 9 (15%)
patients had good functional outcome and 9 (15%) patients
were found to have satisfactory outcome. There was no
patient with poor outcome as assessed on the basis of

Quick-DASH scores (Figure 5).

The analysis of complications in studied cases showed
that out of 60 treated cases 54 (90%) patients had no
complications. 4 (6.66%) patients developed pressure sores,
1 (1.67%) patient had stiffness and there was 1 (1.67%)

45
41
40 +——
4 weeks
35 +—
20 m 6 weeks
1 u 8 weeks
25 +——
20 +——
1
15 +—— >
10 +—
54— 4
0
4 weeks 6 weeks 8 weeks

Figure 4: Time for complete union

M Excellent

M Good
1 Satisfactory

Figure 5: Outcome as assessed by Quick-DASH score

W No complications  # Pressure Sores M Stiffness M Pin Site Infection

Figure 6: Complications in the studied cases
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case of pin site infections (Figure 6). All these patients
were conservatively by physiotherapy and appropriate
antibiotics were given to patient with pin site infection to
which he responded well.

DISCUSSION

This study comprised of 60 pediatric patients with isolated
distal radius fracture. Out of these 60 patients there were
52 (86.66%) males and 8 (13.33%) females with a male to
female ratio of 1:0.15. Randsborg PH et al., conducted
a retrospective analysis of 305 distal radius fractures in
patients aged less than 16 years."" The authors found that
172 (56%) of the 305 children were boys and remaining
133 (44%) were girls. Similar male preponderance in the
incidence of distal radius fracture was also reported by the
authors such as Orland KJ et al.,'? and Syurahbil AH etal. "

In our study the mean age of affected cases in Boys
and Girtls was found to be 13.09 +/- 2.93 years and
12.5+ /- 3.64 years respectively. Sengab A et al., petformed
a meta-analysis of 3 randomized controlled trials and 3
cohort studies, analyzing 197 patients treated with cast
immobilization alone and 185 with additional K-wire
fixation." In this meta-analysis the authors found that
the mean age of the patients included in the studies was
8—13 years and the majority of the affected cases were male.
These findings were also similar to our study.

The mechanism of injury seen in patients with distal radius
fracture remains fairly uniform in children as well as adult
and fall on outstretched hand remains the most common
mechanism of injury in affected cases. Kalantari A et al,,
conducted a prospective study of 54 patients with displaced
fractures of the distal third of the radius with or without
ulnar fractures were managed by closed reduction and
Percutaneous Kirschner-wite fixation."” The authors found
that the most common mechanism of injury in the studied
cases was fall on outstretched hand. IN this study mode
of injury was fall on outstretched hand in 39 patients and
RTA in the other 15 patients. These findings were similar
to the findings of our study. Fall on outstretched hand was
found to be the most common mode of injury in other
studies conducted by Alemdaroglu KB et al.,'and Nellans
KW et al as well. 7

In our study 16 (26.67%) patients required casting
only whereas closed reduction and casting was done in
25 (41.67%) patients and in remaining 19 (31.67%) patients
closed reduction and K-Wire fixation was done. In our
study out of 60 patients 41 (68.33%) patients had complete
union at the time of 4 weeks follow up. Out of remaining
19 (31.67%) patients 15 (25%) had union at 6 weeks and
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remaining 4 (6.67%) patients showed complete union at the
time of 8 weeks follow up. In a similar study comprising
of 32 patients Kuloor SB et al., found that 56% of the
patients had union at 6 weeks and all patients had union
at 8 weeks follow up visit. These findings were similar to
the findings of our study.'®

Finally in our study functional outcome as assessed on
the basis of Quick DASH score showed that 42 (70%)
patients had excellent functional outcome whereas 9 (15%)
patients had good functional outcome. 9 (15%) patients
were found to have satisfactory outcome. In our study
54 (90%) patients had no complications. Four (6.66%)
patients developed pressure sores, 1 (1.67%) patient had
stiffness and there was 1 (1.67%) case of pin site infections.
In a similar study Gohil P et al., assessed outcome of
children with distal radius fractures treated by casting,
closed reduction and casting as well as closed reduction
and k wire fixation. Functional outcome was assessed by
Gartland and Watley’s scoring system." The authors found
that 29 patients had excellent result and one patient had fair
result. There was no patient with unsatisfactory outcome
and 3% patients developed pin site infection which was
managed successfully by conservative means.*

One of the limitations of our study was small number of
cases included in this study but given the rural area where
our institute is located the incidence of trauma secondary
to road traffic accidents and overall traumatic injuries is
less. Moreover, some of the cases were also excluded from
the study as they were lost to follow up.

CONCLUSION

Fractures of distal end of radius in pediatric age group
can be managed successfully by immobilization alone, by
closed reduction and immobilization and closed reduction
with internal fixation by K-Wire and immobilization in cast
with excellent outcome in majority of cases.
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