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ABSTRACT 

Objective: To look for outcome and analyze the factors influencing outcome of flexible nailing in forearm fractures in children 
managed at tertiary care orthopedics unit. 
Study Design: Case series. 
Place and Duration of Study: Orthopedic Department, Combined Military Hospital, Rawalpindi Pakistan, from Jul 2022 to 
Mar 2023. 
Methodology: A prospective case series was conducted on the pediatric patients managed for forearm fractures with flexible 
nailing in our orthopedics unit. Outcome was assessed at 10 weeks after the surgical procedure. Poor outcome was defined if 
there was non-union on x-ray, pain on range of motion or skin erosion at site of nailing. Factors like age, gender, poly trauma 
and anemia at time of presentation were associated with poor outcome in children recruited in this case series. 
Results A total of 30 children with forearm fractures treated with flexible nails were included in the final analysis. Out of   
them 23 (76.6%) were male while 07 (23.4%) were females. Mean age of the children recruited in study was 5.83±2.16 years. 
About 20 (66.7%) children with forearm fracture treated with flexible nails had good outcome after surgery while 10(33.3%) 
had poor outcome. Chi-square analysis revealed that poly trauma and presence of anemia at the time of presentation were the 
factors statistically significant associated with poor outcome (p-value <0.001) in our study participants. 
Conclusion: Skin erosion at skin site was a common finding seen in pediatric patients managed for forearm fractures with 
flexible nailing. Patients with poly-trauma and anemia at the time of presentation were more at risk of having poor outcome 
after flexible nailing.  

Keywords: Children; Flexible nailing; Forearm fracture; Outcome. 

How to Cite This Article: Rehman HF, Amin MS, Shah MQA, Labib M, Iqbal MN, Qureshi BA. Outcome of Flexible Nailing in Forearm Fractures in 
Children. Pak Armed Forces Med J 2024; 74(Suppl-2): S300-S303.   DOI: https://doi.org/10.51253/pafmj.v74iSUPPL-2.10436 

 
INTRODUCTION 

Orthopedics and neurology teams bare most of 
the trauma burden in our part of the world due to lack 
of specialized trauma teams working in general 
hospitals in most areas of Pakistan.1 Situation becomes 
grave when trauma patients are children and need 
specialized multi-disciplinary care for different              
types of injuries and fractures.2 Epidemiological data 
suggests that forearm fractures are commonly 
encountered in children in all types of health care 
settings demanding prompt action by treating teams 
to avoid serious health related consequecnces.3 

Forearm fractures in children can be managed in 
number of ways ranging from conservative treatment 
to various forms of surgical treatment.4 Intramedullary 
nails with and without hybrid fixation can be used in 
children depending upon the age of child and type of 
fracture.5 Children less than 10 years of age are usually 
managed by intramedullary nails alone until and 
unless there is any other compelling indication for any 

additional procedure.6 

Outcome of any surgical procedure is a complex 
phenomenon and depend upon number of patient, 
illness and service related factors. Studies in recent 
past done in various parts of the world have assessed 
outcome of flexible nailing procedures in fractures of 
forearm among pediatric patients. Hansen et al. 
recently published a nation-wide survey from national 
registry which comprised more than 35000 paediatric 
forearm fractures over 19 years. They noticed a clear 
shift in preferences of clinicians regarding treatment 
options. Intramedullary nailing was a preferred 
treatment option and this trend was increasing over 
last one decade.7 Leuba et al. in 2022 compared the 
clinical and financial aspects of intramedullary nailing 
with other treatment options. They did the study with 
case-control design and studied number of parameters 
but found no gross difference in any of the para-
meters.8 A systematic review was published in 2020 
regarding use of flexible nailing in forearm fractures 
among children and adolescents. They found it an 
effective technique to manage these fractures but it 
was not free of complications and irritation of skin, 
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muscle and nerve injuries, delayed, mal and non-
unions and re-fractures were seen in few patients 
managed with this technique.9 

Nation-wide statistics regarding paediatric-
forearm fractures may not be very up-to-date but 
trauma and orthopaedic departments bear huge bur-
den of paediatric population. A local study performed 
in biggest city of Pakistan tried to look for basic 
epidemiological data regarding paediatric fractures. 
Forearm fractures in children made a big chunk of all 
the fractures occurring in this group of population.10 
Limited local data has been available regrading use of 
intramedullary nailing in children forearm fractures 
despite their routine use in clinical practice. We 
therefore planned this study with the rationale to look 
for outcome and analyze the factors influencing 
outcome of flexible nailing in forearm fractures in 
children managed at tertiary care orthopedics unit of 
CMH Rawalpindi. 

METHODOLOGY 

This case series was conducted at the 
Orthopedics department of Combined Military 
Hospital Rawalpindi, from July 2022 to March 2023. 
Non probability Consecutive sampling technique was 
used to gather the sample and as it was a case series so 
all patients presenting in given time were recruited.  

Inclusion Criteria: Children of both genders between 
the age of 2 and 10 years presenting with fracture of 
forearm diagnosed by consultant orthopedic surgeon 
were recruited for this case series. 

Exclusion Criteria: The children with severe con-
genital malformations or those with other metabolic, 
immunological, endocrine or skeletal problems (Type-
I diabetes mellitus, rickets, osteomalacia, glycogen 
storage diseases, nephrotic syndrome, chronic liver 
disease, congenital heart diseases etc.) were excluded. 
Those presenting with redo-fractures or having any 
contraindication to flexible nailing were not included 
in the study.    

After approval from the ethical review board 
committee via IREB letter no. 390 and written 
informed consent from the parents or guardians of the 
potential participants or their care-givers, children 
with forearm fractures managed at our orthopedic 
unit with flexible nailing were included in the study. 
Fracture of forearm was diagnosed by consultant 
orthopedic surgeon with the help of relevant X-rays.11 
After diagnosis and typing of fracture, treatment plan 
was discussed among the team and with the parents of 

the child. Surgery was performed under general 
anesthesia in all the study participants. Standard 
Titanium intramedullary nails were used and selected 
for each child according to length of bone and 
intramedullary cortex width on radiograph of the 
patient. Consultant orthopedic surgeon lead the      
team and performed the surgery according to set 
protocols.12 Patients were assessed on regular intervals 
for seeing the recovery process. At the end of ten 
weeks, good outcome was defined as complete union 
on x-ray, no pain on range of motion and absence of 
any other complication. Poor outcome was defined as 
non-union on x-ray, pain on range of motion and 
erosion of skin at nail site.13 Anemia at the time of 
presentation was assessed by carrying out blood 
complete picture in all the children as per hospital 
protocol. Patients were classed as having anemia if 
hemoglobin levels were less than 10 g/dl.14 

Characteristics of children participating in the 
study and the outcome variables were described with 
the help of descriptive statistics. Pearson chi-square 
analysis and Fischer exact test were done to evaluate 
the association of various factors with outcome of 
flexible nailing in children managed for forearm 
fractures. Statistics Package for Social Sciences version 
24.0 (SPSS-24.0) was used for all the above-mentioned 
analysis. The p-values less than or equal to 0.05 were 
considered significant for ascertaining the association 
between variables. 

RESULTS 

A total of 30 children with forearm fractures 
treated with flexible nails were included in this               
case series. Out of them 23 (76.6%) were male while 07 
(23.4%) were females. Mean age of the children 
recruited in study was 5.83±2.16 years. Table-I sum-
marized the basic characteristics of children recruited 
in this case series. Out of total 30 children, 20 (66.7%) 
children with forearm fracture treated with flexible 
nails had good outcome after surgery while 10(33.3%) 
had poor outcome. Out of total patients, 02(6.7%) had 
non-union on x-ray, 02(6.7%) had pain on range of 
motion while 06(20%) had erosion at nail site. 

Table-II showed the results of statistical analysis. 
It was revealed that poly trauma and presence of 
anemia at the time of presentation were the factors 
statistically significant associated with poor outcome 
(p-value<0.001) in children managed with flexible 
nails for forearm fractures while age (p-value-0.068) 
and gender (p-value-0.758) had no such association 
established in our case series. 
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Table-I: Characteristics of Children Included in the Study 
(n=30) 

Study parameters  n(%) 

Age (years) 

Mean±SD  
 Range (min-max) 

5.83±2.16 years 
2-10 years 

Gender 

Male  
Female  

23(76.6%) 
07(23.4%) 

Cause of fractures  

Fall 
Alleged physical assault  
Road traffic accident 
Others   

15(50%) 
05(16.7%) 
08(26.7%) 
02(6.7%) 

Outcome at 10 weeks 

Good  
Bad    

20(66.7%) 
10(33.3%) 

Complications 

Complications  
Nonunion at x-ray 
Pain at range of motion  
Erosion of skin at nail site 

02(6.7%) 
02(6.7%) 
06(20%) 

 

DISCUSSION 

Orthopedics or trauma surgeons specially 
dealing with children are almost non-existent in our 
part of the world. It is usually routine adult teams 
which manage children. Special cases may demand 
input from pediatric surgeons, anesthetist or general 
pediatricians but generally there is one orthopedic 
team in hospitals which caters for children as well. 
Forearm fractures can occur at any age including 
pediatric age group and can be managed by open or 
closed method. Choice of management option is 
discussed by team and multiple factors may influence 
this choice. We studied children with forearm 
fractures managed with flexible nails and tried to look 
for outcome and analyze the factors influencing 

outcome of flexible nailing in forearm fractures in 
children managed at tertiary care orthopedics unit of 
CMH Rawalpindi.  

A study was published in 2020 on patients 
managed at Ghana regarding factors associated with 
re-displacement of forearm fractures in children. They 
came up with the conclusion that degree of initial 
displacement was associated with re-displacement of 
fracture of forearm in children.15 In our study 2 
patients had non-union in addition to other 
complications and presence of anaemia at time of 
presentation and poly-trauma predicted poor 
outcome.  

Patel et al. published a systematic review regar-
ding complications of intramedullary nailing and plate 
fixation. It was revealed that intramedullary nailing 
was safe procedure for management of pediatric 
forearm fractures and only minor complications 
occurred in patients if any.16 Skin erosion at nail site 

was not serious but common complication in our 
study participants. Other than this complications were 
rare and most of the children included in our study 
had smooth recovery at the end of 10 weeks. 

   Asadollahi et al. in 2017 studied factors which 
could predict poor outcome especially re-displacement 
of fractures of forearm in children. They revealed that 
initial failure to achieve anatomical reduction was 
main predictor of poor outcome in their study 
participants.17 Skin erosion at skin site was a common 
finding seen in pediatric patients managed for forearm 
fractures with flexible nailing in our study. Patients 
with poly-trauma and anemia at the time of 
presentation were more at risk of having poor 
outcome after flexible nailing. 

Table-II: Association of Various Factors with Outcome of Flexible Nailing for Forearm Fractures in Children (n=30)  

Parameters 
 

Good Outcome  
(no Complications) 

Bad outcome (Complications Like Non-union on 
x-ray, Pain on Range of Motion And erosion of 

Skin at Nail Site) 
p-value 

Age 

2-5 years  
5-8 years  

13(86.1%) 
07(13.9%) 

03(50%) 
07(50%) 

0.068 

Gender 

Male  
Female  

15(75%) 
05(25%) 

08(80%) 
02(20%) 

0.758 

Poly-Trauma 

No  
Yes  

19(95%) 
01(5%) 

04(40%) 
06(60%) 

<0.001 

Anemia at Time of Presentation 

No  
Yes  

19(95%) 
0(5%) 

04(40%) 
06(60%) 

<0.001 
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Antabaq et al. published an interesting study by 
recruiting children who had both-bone diaphyseal 
forearm fractures. They came up with the findings that 
that only 1.1% children had poor outcome. Only one 
fracture out of 88 had nonunion at the end of 8 
weeks.18 Our results supported the findings generated 
by Antabaq et al. as only 2 patients had non-union in 
our study participants. Other complications were pain 
on range of motion and skin erosion at site of nail 
insertion. Overall outcome in our study at the end of 
10 weeks was not too bad.  

LIMITATIONS OF STUDY 

It was a case series of children mange at one military 
hospital. Studies with better design in multiple public and 
private sector hospitals may generate generalizable results. 
Multiple confounding factors can have an impact on 
outcome which sometimes could be missed at time of initial 
presentation and emergency management of fractures.   

CONCLUSION  

Skin erosion at skin site was a common finding seen in 
pediatric patients managed for forearm fractures with 
flexible nailing. Patients with poly-trauma and anemia at the 
time of presentation were more at risk of having poor 
outcome after flexible nailing.  
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