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ABSTRACT
Objective: To compare the frequency of redisplacement of distal radius metaphyseal fractures in children treated with Kirschner wire (K-wire) 
versus cast.
Methodology: It was a quasi-experimental study conducted at the Department of Orthopedic Surgery, Aziz Bhatti Shaheed Hospital, Gujrat 
from March to September 2019. After approval from the ethical review committee of the hospital, 139 children presenting with distal radius 
fractures were enrolled by convenient sampling technique and were divided into two treatment groups. After giving written informed consent, 
patients in the cast group were treated conservatively by cast while K-wire fixation was done in patients in the K-wire group. The outcome 
variable was the frequency of fracture redisplacement which was compared between the groups. 
Results: The mean age of the patients was 8.76±3.60 years while the mean weight was 25.15±7.12 kg. There were 91(65.5%) male and 
48(34.5%) female patients with a male to female ratio of 1.9:1. Redisplacement of fracture occurred in 32(23%) patients. The frequency of 
redisplacement was significantly lower in patients who were treated with K-wire (7.1%) as compared to cast (39.1%). The patients in both 
groups did not differ significantly in their age, weight, and gender (p-value <0.001). 
Conclusions: K-wire is a stable and more effective treatment option for children with distal radius fractures as compared to cast immobilization. 
There is a significantly lower frequency of fracture redisplacement with K-wires than casting. 
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INTRODUCTION
istal radius fractures occur commonly in Dchildren affecting almost 372 in 100,000 

1children.  Children above five years of age are 
more frequently involved, with the peak incidence in 
boys from 12 to 14 years and in girls from 10 to 12 
years. The most common cause of these fractures is fall 
or trauma. Low bone mineral density and obesity are 

2the predisposing factors.  The clinical manifestations of 
the patients are pain & tenderness in the wrist, swelling, 
deformity, reduced movement of the forearm & wrist, 
and decreased grip strength. These fractures should be 
carefully evaluated for any associated injuries, open 
fractures, vascular compromise, compartment 
syndrome, or neuropathy. Radiographs of the forearm 
both posteroanterior (PA) and lateral view detect distal 
radius fractures. These fractures are frequently missed 
in the emergency on plain radiographs. Computed 
tomography and magnetic resonance imaging (MRI) 
are useful for this purpose although they are not done on 

3a routine basis.
Conservative management is the main treatment 

4
modality for these fractures.  The other treatment 
options are operative management using Steinmann 
pin, Kirschner wire, volar locking plate, and external 

5fixation.  The management aim is to restore wrist 
function with normal mechanics of radioulnar and 
radiocarpal  joints .  Inadequate  fixat ion and 
malalignment can lead to osteoarthrosis, deformity, and 

4
impaired function of the wrist.
Redisplacement, malunion, physeal arrest, and loss of 
forearm movements are complications that may occur 
in conservative management. The K-wire fixation is 
associated with decreased redisplacement rates but it 

6
can cause pin tract infection and neuropraxia.  In total, 
30% of the complete fractures are unstable and 
predominantly present with malunion due to failure to 
mainta in  successful  c losed reduct ion .  The 
contraindications of conservative management include 
fractures with massive swelling, neurovascular 
compromise, compartment syndrome, open fractures, 

7 and redisplacement after conservative treatment.
The standard treatment practice is traction and cast 
application in distal radius metaphyseal fractures, but it 
carries a significantly greater frequency of 
redisplacement which can lead to malunion, growth 
arrest, and even the restriction of the movement of the 
forearm. The data comparing the frequency of 
replacement with conservative and operative treatment 
in distal radius fractures is lacking in Pakistan. This 
study was conducted to determine the best treatment 
plan which can help in reducing the morbidity 
associated with this complication.

METHODOLOGY
It was a quasi-experimental study conducted at the 
Department of Orthopedic Surgery, Aziz Bhatti 
Shaheed Hospital, Gujrat from March 2019 to February 
2020. The study was approved by the ethical review 
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committee of the hospital (Letter No: UOG/ORIC/ 
2018/602, 25-09-2018). One hundred and thirty nine 
cases were enrolled in the study using a convenient 
sampling technique. After obtaining written informed 
consent, 70 patients were included in the K-wire group 
and 69 cases were included in the cast group. Their 
demographic details and clinical history were noted on 
a proforma sheet. Patients of either gender with age 
ranging from 4 to 16 years presenting with a history of 
fall, clinical manifestations of distal radius fractures, 
and X-ray findings suggestive of fracture were included 
in the study. Patients who previously had a fracture of 
the radius as per clinical record and involvement of 
growth plate or joint deformity on X-ray findings at the 
time of presentation were excluded. In the cast group, 
traction and cast were applied as per standard protocol, 
and a post-cast X-ray was done to see the alignment of 
the fracture ends. Patients were sent home if the 
discrepancy was less than 2 mm and the cast was 
removed after 4 weeks. K-wire fixation was done under 
general anesthesia by using an image intensifier. The 
wire was removed after 4 weeks. The patients were 
followed-up for 6 months on a regular basis and 
redisplacement was noted. 
All the distal radius fractures were managed by the 
same Orthopedic Consultant to eliminate bias and 
confounding variables were controlled by exclusion. 
On X-ray displacement of the radius at the radioulnar 

rd
plane which was >1/3  the diameter of the bone or 
angulations of >20 degree that occured within <6 

6
months of treatment was labeled as redisplacement.  

STATISTICAL ANALYSIS
The data was analyzed using the Statistical Package for 
the Social Sciences (SPSS) version 25. Numerical 
variables such as age were presented by mean±SD. 
Categorical variables i.e. gender and redisplacement 
were presented by frequency and percentage. A Chi-
square test was applied to compare redisplacement 
between the two groups and to see the association of 
redisplacement with patient age, gender, and weight. A 
p-value of ≤0.05 was considered statistically 
significant.

RESULTS
The mean age of the patients was 8.76±3.60 years with 
the range of 4 to 16 years. The weight ranged from 14 to 
39 kg with a mean of 25.15±7.12 kg. There were 
91(65.5%) males and 48(34.5%) females in the study 
with a male to female ratio of 1.9:1 (Table 1). The 
patients in both groups did not differ significantly in 
their age, weight, and gender (p-value >0.05).
Redisplacement occurred in 32(23%) patients. The 
frequency of redisplacement was significantly lower in 
patients who were treated with K-wire in contrast to 
cast. Twenty seven (39.1%) patients developed 
redisplacement in the cast group. On the other hand, 
only 5(7.1%) patients had redisplacement in the K-wire 
group. The difference was statistically significant with 
a p-value of <0.001 (Table 2). The fracture 
redisplacement was also significant between the two 
groups based on the age, weight, and gender of the 
participants. The frequency of fracture redisplacement 
was significantly higher in the cast group as compared 
to the K-wire group in patients of all ages, gender & 
weight. These results are shown in Table 3.
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Table 1: Demographic Profile of the Study Participants

Demographic Variables Frequency & Percentage

Age Groups 

(Years)

Gender

Weight 

(Kilogram)

4-10

11-16

Male

Female

14-26

27-39

84(60.4%)

55(39.6%)

91(65.5%)

48(34.5%)

75(54%)

64(46%)

Table 2: Frequency of Redisplacement of Fractures in the Study Groups

Redisplacement
K-Wire Group

 (n=70)

Cast Group

(n=69)
p-value

Present

Absent

Total

5(7.1%)

65(92.9%)

70(100%)

27(39.1%)

42(60.9%)

69(100%)

<0.001*

*Significant p-value 
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Table 3: Association of Fracture Redisplacement with Demographic Variables

Demographic Variables

Redisplacement of Fracture

p-valueCast Group
(n=69)

K-Wire Group
(n=70)

4-10

11-16

Male

Female

14-26

27-39

Age Groups
(Years)

Gender
Frequency & Percentage  

Weight 
(Kilogram)

3/43 (7%)

2/27 (7.4%)

3/45 (6.7%)

2/25 (8%)

2/37 (5.4%)

3/33 (9.1%)

16/41 (39%)

11/28 (39.3%)

18/46 (39.1%)

9/23 (39.1%)

15/38 (39.5%)

12/31 (38.7%)

<0.001*

0.005*

<0.001*

0.010*

<0.001*

0.005*

*Significant p-value 

DISCUSSION
Distal fractures of the radius account for the majority of 
the cases of orthopedic surgical intervention in the 
pediatric population. Although these fractures are 
mostly managed with conservative treatment, one of 
the most significant complications of conservative 
management is loss of reduction or redisplacement. 
Most of the patients managed conservatively, develop 
redisplacement which requires repeated nonsurgical or 

8
surgical manipulations.  The treatment modality is 
selected according to the patient’s age, fracture type, 
and surgeon’s choice. Despite being the most common 
fracture in children, there is still no consensus about the 
protocol of management and follow-up of these 

9
fractures.
Our results showed that redisplacement was 
significantly lower in patients who were treated with K-
wire fixation as compared to cast immobilization. 
Twenty  seven  (39 .1%)  pa t ien ts  deve loped 
redisplacement in the cast group. On the other hand, 
only 5(7.1%) patients had redisplacement in the K-wire 
group. The difference was statistically significant with 
a p-value of <0.001.
Similar results were reported in another study 
conducted by Sengab et al. They suggested that K-wire 
fixation is the best treatment option to prevent 
redisplacement and secondary operations after 
anatomical reduction and cast immobilization but cast 
immobilization had a better range of motion as 

6
compared to K-wire.  LaValva et al. preferred surgical 
intervention over conservative modality in distal radius 
fractures in an attempt to reduce repeated episodes of 

10
manipulation and malunion.  
Another study showed that in patients with dorsally 
displaced distal radius fracture, surgical fixation with 
K-wires did not improve the wrist function of patients 

11even after 12 months as compared to the cast.
A study conducted in 2021 by Marson et al. reported 
that conservative management in children with 
completely displaced distal radial fractures results in 

12
better outcomes as compared to surgical treatment.

A case report showed that a displaced distal radius 
fracture of a 7 year-old boy was managed with K-wire 
fixation who developed chronic osteomyelitis 
afterwards. So, K-wire fixation in uncomplicated 
closed fractures should only be considered in children 
above 10 years of age and in patients in whom 

13anatomical reduction cannot be achieved.
A retrospective study included 61 children with 
displaced distal radius fractures. Eight patients were 
surgically treated with K-wire fixation and fifty three 
patients were managed with reduction and casting. 
Redisplacement was noted in both groups during 
follow-up. Redisplacement was reported in 18.8% of 
patients treated with cast immobilization and no 
redisplacement was seen in patients treated with K-
wire fixation. The study suggested that redisplacement 
occurs due to non-anatomical reduction and poor 
casting technique. If the anatomical reduction is not 

14achieved, K-wire is the best treatment potion.
A systematic review suggested that in pediatric radial 
fracture management, cast immobilization is a 
successful treatment modality. Surgical intervention is 
recommended only when the fracture cannot be 

15reduced appropriately.
A randomized controlled trial was conducted in 
Sahiwal Medical College, Sahiwal, Pakistan to 
compare the outcome of K-wire fixation and cast 
immobilization for the treatment of distal radius 
fracture. They included 100 patients, 50 patients were 
treated surgically with K-wire fixation and 50 were 
managed with a plaster of Paris cast. It was reported 
that a better outcome was achieved after K-wire as 
compared to cast in the management of distal radius 

16fracture.
A review conducted by Truong et al. included two 
studies and found that loss of reduction was 0% in both 
studies when surgical treatment was performed. In 
pa t i en t s  t r ea t ed  wi th  cas t  immobi l i za t ion 
redisplacement ranged from 21-39%. Some minor 
complications found in surgically treated groups were 
site infection, tendon irritation, pin migrating under the 
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skin, and transient hypoesthesia. The review concluded 
17that surgical treatment is preferred over casting alone.  

CONCLUSION
K-wires are a stable and more effective treatment 
option for children with distal radius fractures as 
compared to cast immobilization. There is a 
s i g n i fi can t l y  l o w e r  f r e q u en c y  o f  f r a c t u r e 
redisplacement with K-wires than casting. The surgical 
intervention using K-wires is preferred in future 
orthopedic practice as it is a simple, low-cost procedure 
with improved outcomes.

LIMITATIONS & RECOMMENDATIONS
It was a single-centered study in which two treatment 
modalities for distal radius fractures in terms of risk of 
redisplacement were studied. Other complications such 
as neurovascular injury and infection were not 
compared. Further multi-centered studies to establish 
the safety of the procedure in terms of other 
complications are recommended. 
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