
Introduction
Both bone forearm fracture is a frequent injury in pediatric 
patients [1]. The prevalence of this type of fracture varies 
between 6% and 10% in the general population [2]. Most of these 
forearm fractures are treated nonoperatively with closed 
reduction and immobilization in a cast but with a 25% risk of 

secondary displacement on follow-up X-rays [3]. Surgical 
treatment is indicated when orthopedic treatment fails, either 
due to the inability to perform closed reduction or due to an 
unstable fracture pattern. Internal fixation with titanium elastic 
intramedullary nailing has become the golden standard of care 
[3]. To the best of our knowledge, cases of refracture after closed 
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Introduction: Pediatric both bone forearm fracture is a common injury in children. A multitude of current treatments are available, with 
Titanium Elastic Intramedullary Nail system becoming very popular. The advantages of this treatment are many; however, refracture of these 
nails in situ is a reported uncommon complication, and there is a paucity in the literature on the appropriate management in these cases.
Case Report: An 8-year-old girl suffered from a left both bone forearm fracture after a fall from height, for which she was treated with the use of 
Titanium Elastic Intramedullary Nail system. Despite callus formation and fracture healing on X-rays, the nails were not removed at the intended 
time of 6 months due to the economic status of the country and the viral outbreak of COVID-19. Therefore, after 11 months of fixation, the 
patient presented again after a fall from height with the left both bone forearm refracture with the Titanium Elastic Intramedullary Nail system in 
situ. Intraoperative closed reduction was achieved with removal of the previous bent nails and refixation with new elastic nails. Follow-up of the 
patient 3 weeks later revealed satisfactory reduction with callus formation.
Conclusion: Pediatric both bone forearm refracture with Titanium Elastic Intramedullary Nail system in situ can be treated by gentle closed 
reduction and exchange nailing. This is not the first case to be managed with exchange nailing; however, it is one of the very few to have been 
treated as such and therefore these cases must be reported for further comparison with the different methods described in the literature to attain 
the optimal modality of treatment.
Keywords: Both bone forearm refracture, titanium elastic intramedullary nail system in situ, exchange nailing.

Abstract

Learning Point of the Article:
Pediatric both bone forearm refracture with Titanium Elastic Intramedullary Nail system in situ is not a common complication and 

therefore the current modalities for management are surgeon or center specific. Therefore, we aim to share our experience with such a case 
and present a modality of management with an excellent outcome.

Case Report of Both Bone Forearm Refracture in an 8-year-old Girl
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treatment with Titanium elastic intramedullary nail system 
(TENs) are rare, with no clear guidelines toward the optimal 
management [4].

Case Presentation
A case of an 8-year-old girl brought to the emergency 
department with the left forearm pain and deformity following 
a fall from monkey bars of around 2 m in height. Neurovascular 
examination of the left hand was intact. X-ray (Fig. 1) showed a 

transverse fracture of the distal third of the 
radius and ulnar shaft with displacement and 
dorsal angulation of 40°. Open reduction 
using a three-centimeter incision at the 
fracture site to help in fracture reduction and 
removal of interposed soft tissues with 
placement of TENs (Fig. 2) through two 
small incisions at the distal radius and the 
proximal ulna was performed. Satisfactory 
fracture site reduction was achieved under 
fluoroscopy. Placement of posterior above-
elbow splint was done and the patient was 
d i sc harged  h o m e.  X-ray s  at  3 - week 
postoperatively (Fig. 3) showed callus 
formation and the posterior splint was 
removed.
She presented again after 11 months of 

treatment with a refracture with a bent intramedullary nail in 
situ (Fig. 4). The patient’s testing for disease causing bone 
fragility was negative. Clinical picture of the forearm before 
reduction was taken (Fig. 5). Using gentle closed manipulation 
of the fracture, straightening of the bent nail was successful (Fig. 
6). Using the old incisions at the radial styloid and the ulna 
proximally, the old nails were removed (Fig. 7) and replaced 
with elastic nails of the same diameter. At 3-week follow-up, X-
ray showed callus formation with satisfactory fracture 
a l i g n m e n t  ( F i g .  8 ) .  T h e 

posterior above-elbow splint 
was removed as per surgeon 
preference active and passive 

r ange of motion was initiated.

Discussion
Pediatric forearm fractures are 
not uncommon and up until 

t he mid-1990s, most of these 
f r a c t u r e s  w e r e  t r e a t e d 
c onservatively with an upper 
a rm cast  [5].  Unstable or 
i rreducible fractures, however, 

have surgical implications and 
c an be treated through different 

m o d a l i t i e s  i n c l u d i n g  a n 
i nternal fixation with either 

plate and screws, Kirshner-
wires, elastic intramedullary 
nails, or even hybrid fixation 

[ 6]. TENs is a widely used state-
of-the-art modality that has 
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Figure 3: Anterior posterior X-ray of the 
left forearm showing callus formation after 
elastic nails placement at 3 weeks of clinic 
follow-up.

Figure 5:  Clinical image of the left 
forearm before surgical closed 
reduction and exchange nailing at 
secondary presentation (11 month 
from the initial management).

Figure 4: Lateral X-ray of the left 
forearm at secondary presentation 
to the emergency department after 
1 1  m o n t h s  f r o m  t h e  i n i t i a l 
presentation.

Figure 1: Anterior posterior (a) and lateral 
(b) X-rays of the left forearm at initial 
presentation to the emergency department.

Figure 2: Anterior posterior (a) and lateral (b) X-
rays of the left forearm showing post-reduction X-
ray with elastic nails insertion at the initial 
presentation to the emergency department.
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been commonly used to treat these types of fractures, especially 
preferred for lesser morbidity for the pediatric patients, from 
smaller incisions to shorter anesthesia time and shorter hospital 
stay, as well as easier removal of material [6].
In their series of complications after treating 537 children with 
TENs, Fernandez et al. [5] encountered only 14 patients with a 
secondary fracture with the elastic nail in situ. Therefore, 
pediatric both bone forearm refracture before removal of the 
intramedullary nails is not a frequent condition, and only a few 
case series in the literature tackle this issue, with no well-defined 
guidelines set for the management of this complication.
An interesting feature in our case is that the patient presented 
with refracture at 11 months post-primary fixation which to the 
best of our knowledge is one of the most distant time-elapsed 
for refracture since primary fixation to be reported. This might 
be because TENs are usually removed 6–12 months after 
primary fixation [7, 8]. In our case, we opted to remove the 
material at 6 months but were unable to do so due to financial 
issues and the viral outbreak of COVID-19. In their case 
reports, Zhamilov et al. [9] and O’Neil et al. [10] reported each 
a case of refracture at 5-month post-primary fixation [9, 10]. In 
their case series, Kelly et al. [11] reported six cases of refracture, 
four of which refractured after 6 months or less, and two of 
which refractured at 15 and 19 months [11]. However, the 
patient that refractured at 15 months had the smallest nail 
diameter in the case series, and the patient that refractured at 19 
months was diagnosed with osteogenesis imperfecta.
Since the rate of secondary fractures of pediatric both bone 

forearm with TENs in situ is relatively low, the only described 
management in the literature is that done by different 
institutions in case series, with no single and large study 
providing any long-term data on the results of the different 
management modalities. In our case, we opted for a closed 
reduction of the fracture and the damaged nail, which was 
uncomplicated and allowed the removal of the elastic nails 
without the need to open on the fracture site. Exchange nailing 
was done with nails from the same diameter. Larger diameter 
nails were considered in our management but could not be done 
since the nails that were already placed where the largest 
diameter possible for the patient’s intramedullary canal width.
In their case report, O’Neil et al. opted for closed reduction with 
correction of the angulation of the bent nail aiming for an 
acceptable result without exchange nailing [10]. However, in 
the case report presented by Zhamilov et al., closed reduction 
alone did not yield acceptable alignment; therefore, the authors 
opted for exchange nailing with larger diameter nails [9]. The 
authors also argued that the mechanical stability of the TENs is 
significantly reduced if the nails were bent to more than 21°, as 
shown by a study done by Muensterer and Regauer [12]. 
Therefore, they concluded that exchange nailing is adequate for 
the management of refracture with TENs in situ. The authors of 
this case report agree and our experience is that exchange 
nailing yielded excellent results at 3-week post-operative.

Conclusion
TENs is a common surgical treatment for pediatric both bone 

Figure 7: Intraoperative image of the elastic nails after 
surgical removal at the secondary presentation.

Figure 8: Post-operative anterior posterior (a) and lateral (b) X-rays 
of the left forearm showing callus formation 3 weeks after surgical 
treatment of both forearm refracture with exchanged nailing (3 weeks 
after second surgery).

Figure 6: Anterior posterior X-ray of the 
left forearm (11 month from the initial 
management)  af ter  gent le  c losed 
manipulation of the fracture under 
general anesthesia with the nail in situ.
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forearm fracture. Refracture with the nails in place, however, is 
not usually seen, with a paucity of evidence regarding the 
appropriate management in the literature. We concluded that 
closed reduction with exchange nailing using a nail of the same 
diameter, or a larger diameter, if possible, is an appropriate 
modality of the management for such cases, with excellent 
results at 3-week post-operative.
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Clinical Message
Both bone forearm refractures with TENs in situ are a rare event. 
Management modalities differ in the literature and similar cases and their 
management need to be reported for optimal patient care. In our case, both 
bone forearm refractures in an 8-year-old girl with bent elastic nails in situ 
were successfully managed with closed manipulation and exchange nailing 
with excellent result at 3-week follow-up.
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