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Введение. Лечение переломов длинных костей у детей – сложная и быстро развивающаяся область травматологии. Традиционно гипсование и 
консервативные методы играли ключевую роль в лечении переломов у пациентов с незрелым скелетом. Тем не менее, хирургический подход 
неуклонно развивался в течение последних четырех десятилетий, и было опубликовано все больше данных, подтверждающих преимущества 
методов фиксации над консервативными методами. Цель данного описательного обзора – показать, как инновации в ортопедической хирургии 
изменили обоснование лечения переломов длинных костей у детей и подростков с акцентом на хирургические методы, в частности, на эластичные 
стабильные интрамедуллярные стержни (ESIN). Материалы и методы. Авторы стремились описать основные тенденции в лечении переломов 
длинных  костей  у  детей  и  выявить  их  особенности и  трудности,  а  также  выбрать  лучший  стандарт  лечения. Результаты. Внедрение ESIN 
значительно повлияло на тенденции в лечении переломов верхних и нижних конечностей у детей. В целом, по сравнению с консервативными 
методами,  преимущества  ESIN  заключаются  в  минимальной  инвазивности,  сокращении  сроков  пребывания  в  стационаре,  обеспечении 
первичного  сращения  костей,  возможности  ранней  мобилизации  пациента  и  постепенного  увеличения  нагрузки  на  конечность.  Также 
указанный метод обусловливает достижение хорошего результата с незначительным показателем осложнений. Более того, гибкий гвоздь может 
использоваться  как  закрытый  редукционный  инструмент. Выводы. Независимо  от  выполняемой  техники  ключевыми  позициями  остаются: 
1) адекватная оценка травмы, которую необходимо лечить; 2) выявление основных характеристик пациента; 3) плюсы и минусы каждой техники; 
4) возможные осложнения.
Ключевые слова: перелом длинных костей, операция, оперативное лечение, ESIN, дети, подростки

Introduction Management of pediatric long bones fractures is a complex and rapidly evolving field. Traditionally, casting and conservative techniques 
played a key-role in the management of fractures in skeletally immature patients. However, the surgical approach has evolved steadily over the past four 
decades or so and increasing evidence has been published supporting the advantages of fixation techniques over conservative methods. The purpose of this 
narrative review is to outline how innovations in orthopedic surgery have changed the rationale of treating long bones fractures in children and adolescents 
with focus on surgical techniques, particularly elastic stable intramedullary nailing (ESIN). Material and methods We aimed to describe the main trends 
in pediatric long bones fractures management and to identify its specificities and difficulties as well as the best standard of care. Results The introduction 
of ESIN has profoundly influenced the management of pediatric upper and lower extremity fractures. Overall, in comparison to conservative techniques, 
advantages of ESIN include minimally invasiveness, short hospital stay, primary bone union, early mobilization and progressive weight bearing, and good 
outcome with low complication rate. Moreover, the flexible nail can be used as a closed reduction tool itself. Conclusions Irrespective of the technique 
performed, the key-concepts remain 1) the proper understanding of the injury to treat; 2) the identification the main characteristics of the patient; 3) the pros 
and cons of each technique; and 4) the potential complications.
Keywords: long bone fracture, surgery, operative treatment, ESIN; children, adolescents

INTRODUCTION

Management of pediatric long bones fractures is a 
complex and rapidly evolving field. It has been estimated 
that about 50 % and 30 % of boys and girls, respectively, 
sustain a fracture during their childhood; the distal radius 
is  the  most  frequently  injured  bone,  followed  by  the 
humerus  [1, 2].  In  recent years, more  and more children 
have become involved in sport and recreational activities, 
and have been using electric motion devices, exposing 
themselves  to  increased  risk  of  fracture  [3].  Preventable 
injuries occurring during  sport  and  recreational activities 
have been  reported  to be  the  cause of up  to 39 % of  all 
pediatric fractures [1, 2].

Traditionally, casting and conservative techniques play 
a considerable role in the management of pediatric fractures 
[4,  5].  However,  for  displaced  fractures,  especially  in 

older patients with  limited  remodeling potential,  surgical 
treatment may offer better clinical, functional, and 
radiographic outcome [6–9].

The approach to treat long bones fractures in children 
and adolescents has evolved steadily over the past four 
decades or so, and increasing evidence supports the 
advantages  of  fixation  techniques  over  conservative 
modalities.  The  key-factors  influencing  the  choice  of 
treatment  include:  i)  fracture  location  and  pattern;  ii) 
age  and  iii)  weight  of  the  patient. Additional  factors  to 
take  into  account  are  the mechanism  of  injury,  presence 
of  associated  injuries,  soft  tissue  involvement,  expected 
patient and family compliance, and surgeon’s preference.

In particular, the development and the diffusion of the 
elastic stable intramedullary nailing (ESIN) technique has 
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significantly impacted the management of upper and lower 
extremity long bone fractures in children and adolescents.

The purpose  of  this  narrative  review  is  to  outline 
how  innovations  in  pediatric  orthopedic  surgery  have 

modified  the  rationale  of  treating  long  bones  fractures 
in  skeletally  immature  patients with  focus  on  surgical 
techniques,  particularly  elastic  stable  intramedullary 
nailing (ESIN).

METHODS
The  review  includes  clinical  studies  and  reviews 

concerning pediatric long bones fracture treatment written 
in English over the last ten years. The search was performed 
using  PubMed,  Google  Scholar,  Scopus,  Medline  and 
Cochrane  Library  databases  from  January  2010  up  to 
January  2021. A  combination  of  search  terms  including 
‘fracture’, ‘surgical treatment’, ‘children’, ‘elastic nailing’, 
‘ESIN’ was utilized. Exclusion criteria consist of  studies 
that were case-reports, studies including adult patients.

The  references  of  all  selected  articles  were  also 
reviewed  to  find  potential  articles  that  were  missed. 

Any  remaining non-eligible articles were excluded, and 
duplicate articles were removed.

The  following  data  were  extracted  from  the 
included  papers:  author(s),  year  of  publication,  title, 
journal,  sample  size  in  the  hospital  setting,  length  of 
follow-up, characteristics of the study population (age, 
sex,  fracture  site),  surgical  treatment  characteristics 
(approach, mean of  fixation),  definition of  functional 
outcomes  and  related  score  or  questionnaire  used. 
Studies  published  in  the  last  5 years  are  listed  in 
Table 1 and 2.

Table 1
Cited lower limb clinical studies published over the past 5 years

Title Year Patients 
(n) Fracture Type of 

Fixation Complications

Extra-articular proximal femur fractures in children and 
adolescents treated by elastic stable intramedullary nailing [35] 2019 24 Proximal 

femur ESIN 20 % malalignment 
(all < 10 degrees)

Intraoperative Issues and Clinical and Radiographic Outcomes 
of Femur Fractures Treated With Flexible Nails: A Comparison 
of Cases Utilizing Skeletal Traction and a Traction Table to 
Cases Using Manual Traction Only [25]

2020 69 Femoral 
shaft ESIN

8 % (1 nail migration; 
1 genu valgum; 2 
LLD < 2 cm; 1 non-union; 
1 valgus deformity)

Complications of elastic stable intramedullary nailing of 
femoral shaft fractures in children weighing fifty kilograms (one 
hundred and ten pounds) and more [30]

2016 20 Femoral 
shaft ESIN

45 % (2 delayed union; 
2 malunion; 2 nail tip 
bursitis; 1 nail migration; 
1 non-union; 1 septic 
pseudoarthrosis)

Displaced distal femur metaphyseal fractures: clinical and 
radiographic outcome in children aged 6-16 years treated by 
elastic stable intramedullary nailing [36]

2020 24 Distal femur ESIN 20% (3 non-union; 
2 secondary displacement)

Displaced tibia shaft fractures in children treated by elastic 
stable intramedullary nailing: results and complications in 
children weighing 50 kg (110 lb) or more [31]

2016 26 Tibial shaft ESIN
15 % (2 nail tip bursitis; 
1 nail migration; 
1 compartment syndrome)

Elastic stable intramedullary nailing for severely displaced 
distal tibial fractures in children [37] 2016 21 Tibial shaft ESIN

23 % (2 LLD; 2 delayed 
union; 1 restriction of the 
dorsal hallux extension)

ESIN – elastic stable intramedullary nailing; LLD – Leg length discrepancy

Table 2
Cited upper limb clinical studies published over the last 5 years

Title Year Patients 
(n) Fracture Type of 

Fixation Complications

Outcome of Conservative Versus Surgical Treatment of 
Humeral Shaft Fracture in Children and Adolescents: 
Comparison Between Nonoperative Treatment (Desault's 
Bandage), External Fixation and Elastic Stable Intramedullary 
Nailing [6]

2017 26 Humeral 
shaft

Ex-Fix 
ESIN

34 % (5 secondary 
displacement; 2 refracture; 
1 infection; 1 ulnar nerve 
deficit)

Evaluation of upper extremity function of displaced diaphyseal 
humeral fractures in children treated by elastic stable 
intramedullary nailing: preliminary results [7]

2016 16 Humeral 
shaft ESIN

18 % (1 displacement 
secondary to a fall; 
1 refracture; 1 osteomyelitis)

Displaced humeral shaft fractures in children and adolescents: 
results and adverse effects in patients treated by elastic stable 
intramedullary nailing [8]

2016 38 Humeral 
shaft ESIN

10 % (1 secondary 
displacement; 2 refracture; 
1 osteomyelitis)

Functional outcome of displaced intercondylar fractures of the 
humerus in children and adolescents [9] 2017 18

Distal 
humerus 

(T-condylar)
ESIN

50 % (4 loss of movement; 
2 radial humeral OA; 1 valgus 
deformity; 2 varus deformity)

Long-term results of elastic-stable intramedullary nailing 
(ESIN) of diaphyseal forearm fractures in children [43] 2019 90 Diaphyseal 

forearm ESIN not mentioned

Risk factors for refracture of the forearm in children treated 
with elastic stable intramedullary nailing [44] 2019 267 Diaphyseal 

forearm ESIN 4 % (11 refracture)

Functional outcome of displaced radial head fractures in 
children treated by elastic stable intramedullary nailing [45] 2017 24 Radial head ESIN 8 % (1 pseudoarthrosis; 1 nail 

displacement)
Functional and radiological outcome in patients with acute 
Monteggia fracture treated surgically: a comparison between 
closed reduction and external fixation versus closed reduction 
and elastic stable intramedullary nailing [47]

2020 26 Monteggia 
fracture

Ex-Fix 
ESIN

26 % (1 pin-tract infection; 
2 HO; 3 dysesthesia; 
6 residual pain and limited 
motion)

ESIN – elastic stable intramedullary nailing; OA – osteoarthritis; HO – heterotopic ossifications
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The era of ESIN
More  than  30  years  after  its  introduction,  the  ESIN 

technique,  also  known  as  FIN  (Flexible  Intramedullary 
Nailing) method, Métaizeau technique or Nancy technique, 
has  become  a  widespread  method  of  treating  paediatric 
long bone  fractures  [10, 11].  Initially,  the  technique was 
used for the treatment of diaphyseal fractures of upper 
and lower extremity only, and aimed i) to achieve a good 
fracture alignment, ii) to avoid damage to the physis or the 
periosteum, iii) to decrease the time of cast immobilization 
and iv) to facilitate weight bearing.

The ESIN  technique  is  based  on  the  so  called  three-
point contact: the two nails with a curvature in the opposite 
direction and three contact points on the bone (two at the 
metaphysis  and  one  at  the  fracture  site)  produce  equal 
forces  acting  with  an  opposite  moment  (Fig.  1).  The 
construct stabilizes the fracture by neutralizing shear 
forces  and  allows  only  compression  forces  to  act  at  the 
level of the fracture site thus promoting callus formation 
and  bone  healing  [12]. Moreover,  the  flexible  nail  itself 
can be used as a closed reduction tool [13].

Fig. 1.  ESIN  three-point 
fixation:  dotted  arrows 
indicate the forces of the 
side nail; continuous arrows 
indicate the forces of the 
medial  nail.  Each  nail  has 
three  points  of  contact: 
entry point, curvature apex 
(fracture site), anchor point

Nail size (NS) is selected as a function of the medullary 
canal diameter (MCD) measured at the narrowest point of 
the diaphysis. Lascombes et al. recommend selecting a NS/
MCD ratio of 40 % in lower extremity fractures and have 
advised against ESIN in children with a MCD >10 mm [11]. 
In the humerus, the appropriate nail size is determined by 
the  equivalence:  nail  diameter = 33 % of  the MDC  [14]. 
As the upper limbs are not weight-bearing, smaller diameter 
nails  can  provide  sufficient  stability  as  well  as  an  easier 
crossing of the fracture site during insertion. In the forearm, 
only one nail is required for each bone and the NS should be 
between 40 % and 50 % of the MDC.

Both stainless steel and titanium elastic nails are available 
on the market. Compared to a titanium nail of the same 
diameter, a nail made of steel has a lower elasticity while its 
elastic return force is twice as high. In addition, it has greater 
curvature stiffness: the rigidity of a steel nail corresponds to that 
of a titanium nail with 0.5 mm higher diameter. Consequently, 
due to its mechanical properties, steel is considered a more 
suitable choice for adolescents while titanium appears to be 
more indicated in younger children [15].

Compared  to  ESIN,  conservative  treatment  requires 
prolonged periods of immobilization, is frequently unable 
to achieve and maintain an adequate reduction, especially 

in  heavier  patients  (obese  or  adolescents)  or  in  case  of 
severely unstable  fractures. Secondary problems,  though 
not  less  important, are а  limited ability  to check the soft 
tissues and the risk of pressure sores. Furthermore, cases 
of peroneal paralysis, compartmental syndrome, excessive 
shortening and non-union have been reported in pediatric 
femur shaft fractures treated conservatively [16].

Lower extremity
Femur and tibia diaphyseal fractures
Shemshaki  et  al.  randomized  46  children  aged  6  to 

12  years  of  age  to  receive  skeletal  traction  followed  by 
hip  spica  cast  or TEN  for  simple  femoral-shaft  fracture; 
the authors reported better results in terms of hospital 
stay, time to start walking with support or independently, 
returning  to school, and parent’s  satisfaction  in  the TEN 
group [17]. Their findings agreed with the other studies on 
the same topic [12, 18, 19].

Lewis at al.  [20] recently analyzed  the financial  impact 
of  closed  femur  fractures  in  3  to  6-year-olds  treated  with 
immediate  spica  casting  versus  intramedullary  fixation.  In 
contrast to previous literature, they observed longer hospital 
stays, significantly greater hospital charges, longer follow-up 
and more clinic visits in children treated with intramedullary 
nailing compared with spica casting. However, children aging 
3 to 6 years can be successfully treated conservatively and the 
choice to perform ESIN in patients younger than 6 years may 
be considered by several authors as an overtreatment [11, 21, 
22]; irrespective of age, patients less than 35 kg of weight can 
be treated conservatively.

Similarly,  displaced  fractures  of  the  tibia  diaphysis 
in  children  are  frequently  treated with ESIN. As  for  the 
femur, the advantages include minimally invasive surgery 
with  a  short  hospital  stay,  primary  bone  union,  early 
mobilization and weight bearing, and good outcome with 
low complication rates [23–25].

Overall, looking at the literature of the past two decades 
or so, ESIN has become the gold standard of treatment of 
femoral and tibial midshaft fractures in children between 
6 and 12 to 15 years of age; however, there are concerns 
about  their  use  in  patients  weighing  more  than  50 kg 
(110 pounds).

The prevalence of childhood obesity is increasing in 
most of industrialized countries and becoming a serious 
global public health problem [26]. As confirmed by recent 
studies, about 20 % of European school-age children are 
overweight  and  5 %  are  obese;  in  North America,  even 
higher  figures  as  30 %  and  15  %  have  been  reported, 
respectively [27, 28].

Unsurprisingly, higher rates of complications have been 
reported  in  overweight  children  treated with ESIN  for  a 
lower limb fracture, being unstable fracture pattern, higher 
age and higher weight identified as risk factors associated 
with poor  outcomes  [29–32]. For  example, Moroz  et  al. 
found  that  patients  weighing  more  than  49.3 kg  were 
some five times more likely than lighter patients (less than 
49.3 kg) to have poor outcomes following ESIN for femur 
shaft fractures [33]. Similarly, Canavese et al., analyzing 
the  outcome  of  children  weighing  50  kg  (110 pounds) 
or  more  treated  with  ESIN  for  displaced  femur  shaft 
fracture,  concluded  that  complication  rate  was  higher 
in heavier  children  (67 %  in  children weighing 55 kg or 
more, 35 % in children weighing 50 to 54 kg and 12.8 % 
in children weighing less than 50 kg) [30]. In contrast to 
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data concerning displaced femoral shaft fractures, there 
is no evidence to confirm that overweight presents a risk 
factor for higher complication rate and poor outcome for 
displaced tibial shaft fractures [22, 31].

As suggested by Marengo et al., the correlation between 
outcome and weight may depend on the bone’s anatomy [31]. 
More to the point, assuming that femur and tibia are 
rigid  bodies,  the  elastic  deformations  involved  would  be 
negligible. Both  bones  are  constrained  at  both  top  (by  the 
hip for the femur and by the knee for the tibia) and bottom 
(by the knee for the femur and by the ankle for the tibia). The 
upshot is that the main force acting on both bones is therefore 
weight.  Through  the  femur,  the  weight  vector  counts  two 
components: one along the anatomical axis of the femur and 
the other perpendicular to it, whereas for the tibia, the weight 
vector runs right through the anatomical axis. Moreover, the 
femur bone is solicited by lateral forces acting that could help 
improving the procurvatum, whereas the tibia does not have 
to bear  lateral  forces as  the weight vector only acts  in one 
direction, the axis of the bone [22–31].

Proximal femur fractures
Initially used in the treatment of midshaft fractures, 

over  the  decades,  ESIN  indications  expanded  to  include 
also  metaphyseal  fractures  of  both  upper  and  lower 

extremity (Fig.  2). Moreover,  following  this  trend,  slight 
variations of the standard nail design have been introduced, 
without changing the technique of insertion.

ESIN  can  be  successfully  used  in  the  treatment  of 
pediatric  extra-articular  proximal  femur  fractures  or  sub-
trochanteric fractures as well [34–35]. However, to contrast 
multiple and vigorous displacement forces acting on both 
proximal and distal fracture fragments the elastic nails 
should be advanced more proximally, the lateral nail to the 
femoral neck just below the proximal physis and the medial 
nail to the greater trochanter with the tip fixed to the cortical 
bone.  This  configuration  improves  fracture  stability  and 
prevents displacement, in particular malrotation [34–35].

Distal femur and tibia metaphyseal fractures
The  use  of  ESIN  in  metaphyseal  fractures  may  be 

challenging due to a relatively short length of the distal 
fragment and the proximity of the growth plate [36] (Fig. 3). 
For instance, the use of ESIN in the distal tibia is technically 
demanding  and  not  free  of  complications  [37]  but  the 
method has shown good results and it is a valid and effective 
alternative to casting and other fixation techniques [38].

Similarly, in many centers, ESIN has gradually replaced 
conservative treatment and pinning in various displaced 
pediatric upper limb fractures.

Fig. 2. Proximal femur shaft fracture in a 10-year-old boy (a) treated with ESIN. Post-operative radiographs (b-c) and radiographs 6 months 
after surgery (d–e)

Fig. 3. Distal femur shaft fracture in a 10-year-old girl (a) treated with ESIN. Post-operative radiographs (b–c) and radiographs 4 months after 
surgery (d–e)
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Upper extremity
Proximal and diaphyseal humerus fractures
To reduce the time of immobilization and the risk of 

severe  complications,  the  use  of  ESIN  has  been  strongly 
supported in recent years for proximal humerus and 
diaphyseal  humerus  fractures  [6-8]  (Fig.  4).  Although 
surgical indications and type of surgery are not clearly defined 
and  still  debated  [6,  39],  ESIN  fixation  provides  stable 
fixation,  good  rotational  control  and  early  mobilization. 
A meta-analysis  from  Palhavn  et  al.  (14 articles;  all 
Level-IV)  compared non-operative  and  surgical  treatment 
[40]. Despite both techniques can achieve similar functional 
outcome, the authors observed that older patients, and 
patients with more severely displaced  fractures,  tended  to 
have poorer functional outcome, regardless of the type of 
treatment, and concluded that surgery should be preferred in 
children older than 13 years of age with severely displaced 
proximal humerus fractures.

Canavese  et  al.  [6]  compared  clinical  and  radiographic 
outcomes of a series of 36 patients with displaced humeral 
shaft  fractures who  underwent Desault’s  bandage,  external 
fixation,  or  ESIN.  The  authors  observed  that  surgical 
treatment can achieve better radiologic outcomes than 
conservative treatment. However, conservative treatment was 
as efficacious as surgical treatment apart from the higher post-
treatment pain and the length of time for immobilization [6].

Fig.  4.  Midshaft  humeral  fracture  in  an  11-year-old  boy  (a) 
treated with ESIN. Post-operative radiograph (b) and radiograph 
3 months after surgery (c)

Distal metaphyseal fractures of the humerus
The management of distal humerus metaphyseal 

fractures may be problematic due to the relatively short 
length of the distal fragment, and the resultant instability. 
Surgical treatment of such injuries traditionally consisted of 
closed or open reduction and internal fixation with Kirschner 
wires [41]. Nevertheless,  the technique of fixation has not 
been standardized and different pin configurations, including 
cross-pins,  lateral  entry  pins,  and medial  pins  have  been 
described, as well as high rate of loss of fixation, especially 
in patients with transverse fractures [42]. Marengo et al. [41] 
reported their experience in treating 14 patients (mean age 
9.7 years) using anterograde ESIN technique observing no 
loss of fixation or refracture during follow-up (28.1 months) 
although one patient developed cubitus varus.

Forearm fracture
The  vast  majority  of  pediatric  diaphyseal  forearm 

fractures can be successfully treated with closed reduction 
and  cast  immobilization.  However,  when  non-operative 
management  fails,  or  when  it  is  not  applicable  (open 
fractures),  ESIN  may  provide  stable  reduction  and 
subsequent  union  with  short  operating  time,  excellent 
cosmesis, minimal soft tissue dissection, ease of hardware 
removal,  and  early motion  [43]. Reported  complications 
following  intramedullary  fixation  of  upper  extremity 
fractures  include  hardware  migration,  infection,  loss 
of  reduction,  nerve  injury,  decreased  ROM,  synostosis, 
muscle entrapment, and delayed union [44].

Radial head and neck fracture
Radial head and neck fractures is a peculiar pediatric 

fracture  pattern  in  which  closed  reduction  and  ESIN 
stabilization  is  particularly  effective  [45].  In  contrast 
to  percutaneous  pinning  in  which  closed  reduction 
is  achieved  directly  through  the  fracture  site  (with 
potential damage to the extensor tendon and posterior 
interosseous  nerve),  the  ESIN  technique  allows 
reduction and fixation through the medullary canal from 
the  distal  radius. A  long  1.4  to  1.8  mm  nail  with  the 
proximal  1-cm  extremity  bent  at  30°  is  inserted  and 
passed from distal to proximal into the radial neck. The 
nail is then rotated and advanced so the tip can be passed 
into the displaced radial head and held in subchondral 
bone. The nail is then rotated again until radial head 
regains  its  anatomical  position  [46].  The  risk  of  the 
technique includes extensor pollicis longus tendon and 
superficial radial nerve damage.

Monteggia fracture
In Monteggia  fractures,  fixation  is  usually  needed  in 

case of failed reduction or instability of the radial head. 
Restoration of ulnar length, alignment, and reduction of 
the  radiohumeral  joint  can  be  achieved  either with  ulna 
K-wiring, ESIN, plate or external fixator  [47]. However, 
the insertion of the elastic nail curved toward the opposite 
side of the radial head helps to maintain the radiohumeral 
reduction and stabilize the ulna fracture.

Complications
Overall,  complications  of  ESIN  technique  include 

skin irritation due to the nail prominence, nail migration, 
infection, delayed healing, angular malalignment or 
malrotation  and  compartmental  syndrome  [14,  30,  48]. 
Pandya  et  al.  identified  three  factors  associated with  the 
development of compartmental syndrome after tibial 
flexible  nailing:  weight  > 50 kg,  comminuted/complex 
fracture  patterns,  and  presentation  with  preoperative 
neurologic  deficits  in  the  absence  of  compartmental 
swelling  [49].  Nevertheless,  reduction  defects, 
consolidation problems and malunions are most likely 
secondary  to  an  incorrect  nail/medullary  canal  diameter 
ratio selection [14].

The above-mentioned limitations of the ESIN technique 
outline  the  importance  of  considering  other  fixation 
techniques,  mostly  in  adolescents  and  in  overweight 
patients with length-unstable fracture patterns; alternative 
options  include  external  fixation,  submuscular  plating, 
rigid intramedullary fixation [50–52].
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CONCLUSION

In summary, over the past four decades or so, the 
approach to pediatric long bones fractures has changed, 
and progressively evolved towards surgical management. 
The main causes are the increasing prevalence of 
skeletal injuries, the demand for shorter time of hospital 
stay and recovery, and the greater offer of implants 
specifically  designed  for  skeletally  immature  patients. 

All these factors are leading to a more focused and 
hopefully improved level of care. However, irrespective 
of  the  technique  performed,  the  key-concepts  remain 
unchanged:  1)  proper  understanding  of  the  injury  to 
treat;  2)  identification  of  the  main  characteristics  of 
the  patient;  3)  pros  and  cons  of  each  technique;  and 
4) potential complications.
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