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INTRODUCTION

Most of the pediatric both bone fractures heal well
with closed reduction and casting, however some
cases require operative intervention.'? Successful
treatment of both bone fractures depends on the
restoration of normal alignment and full recovery
of range of motion. Appropriate remodeling rarely
occurs in children =8 years if large angulation is left
untreated that causes significant limitation of range
of motion especially supination and pronation.
Conservative treatment is rarely suggested for
angulation more than 10 degree since it causes
limited forearm motion.*

Surgical intervention is advised for displaced
both bone fracture with unacceptable alignment,
compound fractures, unstable fractures and failure
of conservative treatment.® Number of surgical
treatment modalities have been mentioned for
pediatric both bone fractures that includes Kirschner
wire fixation, plating, external fixation and elastic
intramedullary nailing.>® Among different surgical
methods, flexible intramedullary nailing is relatively
better choice because it is minimally invasive,
simple, shorter surgical time, promotes quicker
bone healing, maintains accurate alignment of bone,
gives excellent cosmesis because of lack of long skin
incision and finally implant removal is also less
invasive.”!! Even though this technique is also not
free from complications like implant prominence,
skin impingement, bursa formation of skin and
migration of implant.

The purpose of this study was to find out functional
outcomes, possible complications and possible
techniques of avoiding them in unstable forearm
fractures in children treated with titanium elastic
nails (TENs).

MATERIALS AND METHODS

This was a descriptive cross-sectional study
performed in Civil Service Hospital, Kathmandu,
Nepal from January 2016 to December 2019. A total
of 85 diaphyseal pediatric forearm fractures were
treated surgically with TENs during this period,
however 7 patients were lost during the follow up
and finally included 78 patients in this study. Ethical
clearance was taken from the institutional review
board of Civil Service Hospital. Written consent from
was taken before participating in the study. Patients
with age 5 to 13 years, displaced either closed or
type 1 compound fractures and those with failed
closed reduction were included in the study while
the patients with type II or IIl compound fractures,
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fractures associated with polytrauma, galeazzi
fractures, monteggia fractures, fractures proximal
to metaphyseo-diaphyeal junction in distal end and
those involving the radial head olecranon in proximal
end of both bone were excluded from the study.

Operative intervention was done under general
anesthesia in all patients within 12 to 72 hours after
admission. Appropriate nail diameter of TENs was
calculated by using the Flynn’s formula. This means
nail diameter = 0.4 x lowest intramedullary width
of bone. Tip of nail was pre-bent to about 30 degree
for easy passage through the fracture site, however
whole length of nail was not bent because of flexible
nature of TENs which was automatically bent after
passage into the intramedullary cavity. Regarding
the fixation of bone, less comminuted or less
displaced bone was fixed first to prevent the further
displacement of less displaced bone. Small incision
was given at the region of distal radius either radially
or dorsally and with the help of owl under floroscopy,
entry portal was made 1to 2 cm proximal to physis.
Appropriate diameter of nail with its bent tip was
passed through the portal and reached up to fracture
site. At this stage, fracture was reduced by giving
traction, counter-traction and suitable manipulation.
Once the fracture was reduced, nail was advanced
forwards up to neck of radius which was confirmed
under fluoroscopy. Likewise, ulna was fixed with
entry portal on the dorsal surface of olecranon. Nail
was cut at 5 to 10 mm protruding from the bone
after adequately giving the axial force to reduce the
fracture and checking good range of elbow and wrist
motion. If the fracture was not reduced with several
attempts of closed reduction, a stab incision was
given over the fracture site and an artery forceps or
blunt tip instrument was put to reduce the fracture.
If still fracture was not reduced, then mini-incision
was given to manipulate and reduce the fracture.

Patients were discharged from hospital 48 hours
after surgery after doing dressing in case of open
reduction and fixation otherwise dressing was
done after one week and suture was removed at 2
weeks. After that patients were followed up in OPD
every month to assess the fracture union until the
fracture union had been completed (figure 2 and 3).
Functional outcomes of forearm were assessed after
completion of fracture union according to the price
criteria as shown in figure 1.

Statistical analyses were performed using the SPSS
software . Quantitative variables were documented
as mean * standard deviation. Qualitative variables
were assessed using Chi Square test or Fisher’s Exact
test. P values < 0.05 were considered statistically
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significant.
RESULTS

The average age of patients in our study was
10.67+1.88 years with 50 (64.1%) male and 28
(35.9%) female. There were 47 (60.2%) fractures
in left side and 31 (39.8%) fractures in right side.
Regarding the mechanism of injury, fall from height is
most important cause 29 (37.2%) followed by sports
related injury 25 (32%) and Road Traffic Accident
24 (30.8%). Fifty fractures (64.1%) were in middle
third, 13 fractures (16.7%) in proximal third and 15
(19.2%) in distal third as shown in table 1. Average
size of nail used to fix the bone was 2.37+0.39 mm
in diameter. Twelve cases (15.4%) needed artery
forceps while further 8 (10.2%) cases needed mini-
incision for reduction of fractures during surgery.
Time to unite the fracture 10.27+1.77 weeks.

6.42 .6%

o Excellent
H Good
Fair

B Poor

Figure 1: Functional outcomes of patients after
fixation with TENs.

Figure 2: Displaced both bone fracture of forearm

Regarding the complications, skin irritation was most
common 8 (10.2%) followed by paresthesia 5 (6.4%)
and delayed union 4 (5.1%). There were 2 cases of
malunion, one case of cortex perforation, one case of
iatrogenic fracture at the time of surgery, one case of
deep infection as shown in table 2. However, there
was no single case of nonunion and neurovascular
injury in our study.

Functional outcomes were assessed based on Price
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Table 1: Demographic profile of patients,
treatment methods and time to unite the

fractures
Parameters I\l\/llﬁilr?bzrss]) /
Age (years) 10.67+1.88
<10 years 30 (38.5%)
210 years 48 (61.5%)
Sex
Male 50 (64.1%)
Female 28 (35.9%)

Mechanism of injury

Fall from height
RTA

Sports related injuries

29 (37.2%)
24 (30.8%)
25 (32%)

Side

Right
Left

31 (39.8%)
47 (60.2%)

Site of Fracture

Proximal third
Middle third
Distal third

Average size of nail (mm)

13 (16.7%)
50 (64.1%)
15 (19.2%)
2.37+0.39

Patients requireing Artery forceps 12 (15.4%)

Cases requireing mini-open

incision

Time to unite the fracture
(weeks)

8 (10.2%)

10.27+£1.77

Table 2: Showing the complications after the

titanium elastic nailing

Complications 1::;2:;;5; o
Skin irritation 8 (10.2%)
Cortex perforation 2 (2.5%)
Iatrogenic fracture 1 (1.3%)
Deep infection 1 (1.3%)
Paresthesia 4 (5.1%)
Delayed Union 5 (6.4%)
Malunion 2 (2.5%)
Non union 0
Neurovascular injury 0
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Figure 3: United both bone fractures six months after
TEN

criteria. Around 91.02% patients had excellent
outcomes, 6.4% patients had good outcomes and
2.6% patients had fair outcomes as shown in figure
1.

DISCUSSION

Most of the pediatric diaphyseal fractures can be
treated with closed reduction and cast application
even though there is tendency to redisplace the
fracture in older children and in case of proximally
located fractures. Based on Price criteria,
angulation > 10 degree, rotational deformity = 30
degree and complete displacement is considered
unstable fracture.!? Similarly children younger
than 9 years tolerate higher angulation because of
higher remodeling power in these age group.!®!*
Franklin et al mentioned that painless and free
from the complications including normal flexion
extension and supination pronation of elbow after
surgical fixation of fracture indicates the successful
treatment.!* Angulation of more than 15 to 20
degree in middle third both bone fracture in children
significantly reduce the supination pronation motion.
Loss of reduction of fracture, elbow stiffness, disuse
osteopenia, skin breakdown, muscle atrophy and
re-fractures are some of the common complications
after conservative treatment out of which loss of
reduction accounts between 10 to 60%.151

Considering these factors, surgical treatment is
recommended for unstable fractures. Open reduction
with plating and intramedullary nailing are most
commonly used surgical procedures. Intramedullary
nailing techniques include Titanium elastic nails
(TENSs), rush nails, enders nails, Kirschner wires,
Steinmann pins and Lottes forearm medullary nail.*”

Flexible intramedullary nail has number of
advantages.1) It maintains the periosteal cover
of bone and do not hamper the blood supply 2)
provides acceptable cosmetic appearance because
of mini-incision 3) prevents malunion and thus no
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loss of supination pronation 4) Implant is strong
enough to provide angular stability so that patients
return to normal activities early 5) because of flexible
nature it provides the micromotion at fracture site
that will help to early callus formation 6) it is easier
to remove once the fracture union has completed.'®
Open reduction and internal fixation with plating
is associated with increased blood supply, large
surgical scar which is cosmetically unacceptable,
increased incidence of infection, prolonged hospital
stay, chance of synostosis, refracture after implant
removal and increased incidence of neurovascular
injury.192°

The mean age of patients in our study was 10.67+1.88
years with 61.5% of patients were more than or
equal to 10 years and 38.5% of patients were less
than 10 years. Therefore majority of patient were
more than 10 years who need surgical intervention
more frequently than those less than 10 years. In
our study majority of patients were male 50 (64.1%)
as compared to female 28 (35.9%) while incidence
of fracture is higher in left side 47 (60.2%) in
comparison to right side 31 (39.8%). Kapil Mani KC et
al in European journal of surgery and traumatology
(2013) has mentioned that incidence of fracture is
higher in left upper limb as compared to right side
because left hand is usually non-dominant and used
as protective function while patients fall on the
ground.?! Likewise male children are more aggressive
and frequently engaged in the outdoor sports
activities. So they sustain fracture more frequently
than the female children. In our study, incidence
of fracture is higher (64.1%) in midshaft region of
forearm. It is because of more angulatory force that
comes in action while patient falls on the ground.
The average time to unite the fracture in our study
was 10.27+1.77 weeks. It is generally accepted that
time take to heal fracture is higher in open reduction
compared to closed reduction. Pugh et al mentioned
that fracture union time is longer in children more
than 10 years by 2 weeks or more as compared to
children less than 10years with 8.4 and 6.4 weeks
respectively.?? Similarly Altay M et al demonstrated
the union time 7.8 and 6.3 weeks in children more
than or less than 10 years respectively.! In our study
there were higher number of children with more
than 10 years and we performed quite significant
number of cases by open reduction technique that
may probably lengthened the union time.

In our study we did not treat any case with single
bone fixation, however some authors believe to
fix the single bone because of shorter operating
time, less traumatic and technically more easier to
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fix the single bone. Cullen et al demonstrated that
stabilization of ulna only with intramedullary nail
provides the stable fulcrum against which radius
can be manipulated and maintained however
redisplacent is common.'” In the current series,
we did not apply the posterior slab after the
surgical procedure. However, there are conflicting
reports regarding the use of posterior slab in the
literature. Shoemaker et al’ and Luhmann et al® in
their respective series recommended the need of
posterior slab whereas Qidwai et al** did not advise
the use of posterior slab for early mobilization. In our
opinion without the use of posterior slab gives the
opportunity of early mobilization as well as patients
feels more comfortable and it is cost effective as
well. Around 15.4% of cases in our study required
manipulation of fracture by blunt tipped instrument
like artery forceps while 10.2% of those needed the
mini-incision for reduction of fracture. We do not
recommend the repeated failed closed reduction but
rather to do with small mini-incision technique to
reduce soft tissue insult.

In the current series, there were 13 (16.7%) of
fractures in proximal third, 50 (64.1%) in middle
third and 15 (19.2%) in distal third of both bone
fractures. Location of fractures in both bone affects
the difficulty in reduction and functional outcomes. It
is assumed that fractures in distal and proximal third
are difficult to reduce and incidence of malunion
is increased while proximal third fractures have
tendency to have slow remodeling potential.?

There are seven different types of complications
that we encountered in our study. We have got
skin irritation and bursa formation over the site of
insertion in 8 cases (10.2%), cortex perforation by
nail during insertion in 2 cases (2.5%), iatrogenic
fracture during surgery in one case (1.3%), deep
infection in one case (1.3%), paresthesia over
the dorsal surface of thumb in 4 cases (5.1%),
delayed union in 5 (6.4%), malunion in 2 cases
(2.5%), however we did not get any nonunion and
neurovascular injury. Study of Yalcinkaya M et? al
demonstrated the complications range from 4 to
38% while Flynn JM et al?’ mentioned the 14.6%
of complications after fixation with intramedullary
flexible nailing. In the series of Flynn et al the most
common complication noted were delayed union,
compartment syndrome, infection, skin irritation by
hard ware and pin back out, however nonunion and
deep infection were not noted. Similarly, Cumming et
al”® demonstrated 16% complications in their series.
In our study, deep infection in one case was managed
by removal of nail, thorough debridement and
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intravenous antibiotics for 10 days followed by oral
antibiotics. Perforation occurred intra-operatively in
our patients was managed by change of entry portal
lateral to dorsal surface and vice-versa.

In our study, there were excellent outcomes in 91%,
good outcomes in 6.4% and fair results in only 2.6%
of patients based on Prince criteria.?® Likewise,
study of Goyal D et al*® demonstrated that TENs
has overall good to excellent results in adolescent
forearm fractures provided the principle of three
point fixation was followed and soft tissue injury was
minimal.

The lack of control group in this study is major
limiting factor otherwise we can compare the
functional outcomes and complications of treatment
group with control to get the logical results

CONCLUSION

Intramedullary nailing with titanium is excellent
treatment option for displaced unstable pediatric
both bone fractures especially in elderly children
who cannot maintain the reduction in plaster
casting. This is technically easy, minimally invasive
procedure where bone healing is relatively fast,
implant removal is easy with excellent cosmesis of
skin without long ugly scar in forearm.

REFERENCES

1. Altay M, Aktekin CN, Ozkurt B, Birinci B, Ozturk
AM, Tabaket AY. Intramedullary wire fixation for
unstable forearm fractures in children. Injury.

2006;37:966-973.[http://doi.org/10.1016/j.
injury.2006.06.017.] [Pupmed

2. Schmittenbecher PP. State-of-the-art treatment
of forearm shaft fractures.Injury 2005;36(Suppl
1):A25-34.[https://doi.org/10.1016/j.
injury.2004.12.010] [Pupmed

3. Fuller DJ, McCullough CJ. Malunited fractures
of the forearm in children. J Bone Joint

Surg Br. 1982; 64: 364-7. [http://doiorg/
10.1302/0301-620X.64B3.7096406] [Pupmed]

4. Kay S, Smith C, Oppenheim WL. Both-bone
midshaft forearm fracture in children. J
Pediatr Orthop. 1986; 6: 306-10.[http://doL.
0rg/10.1097/01241398-198605000-00009]

Pupmed

5. Chen CE, Juhn RJ. Elastic Intramedullary Nailing
for the Treatment of Displaced Diaphyseal
Forearm Fractures in Children. Fu-Jen Journal
of Medicine. 2014;12(3):171-178.[http://doi.
org/10.1097/01241398-198605000-00009]

Europasian J Med Sci.

Vol. 3 | No. 1| Jan-Jun Issue | 2021



https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i1.251
http://doi.org/10.1016/j.injury.2006.06.017.
http://doi.org/10.1016/j.injury.2006.06.017.
https://pubmed.ncbi.nlm.nih.gov/16934258/
https://doi.org/10.1016/j.injury.2004.12.010
https://doi.org/10.1016/j.injury.2004.12.010
https://pubmed.ncbi.nlm.nih.gov/15652933/
http://doi.org/ 10.1302/0301-620X.64B3.7096406
http://doi.org/ 10.1302/0301-620X.64B3.7096406
https://pubmed.ncbi.nlm.nih.gov/7096406/
http://doi.org/10.1097/01241398-198605000-00009
http://doi.org/10.1097/01241398-198605000-00009
https://pubmed.ncbi.nlm.nih.gov/3711323/
http://doi.org/10.1097/01241398-198605000-00009
http://doi.org/10.1097/01241398-198605000-00009

.v"

10.

11.

12.

13.

14.

15.

16.

Europasian Journal
of Medical Sciences

EIMS

Pupmed] [CrossRef

Reinhardt KR, Feldman DS, Green DW, et al.
Comparison of intramedullary nailing to plating
forboth-boneforearmfracturesinolderchildren.
J Pediatr Orthop. 2008; 28: 403-9.[http://
doi.org/10.1097/BP0O.0b013e31816d71f2]

PupMed] [GoogleScholar

Calder PR, Achan P Barry M. Diaphyseal
forearm fractures in children treated with
intramedullary fixation: outcome of K-wire
versus elastic stable intramedullary nail. Injury.

2003; 34: 278-82.[Pupmed

Furlan D, Pogorelic Z, Biocic M, et al. Elastic
intramedullary nailing for pediatric long bone
fractures: experience with 175 fractures. Scand
J Surg. 2011; 100: 208-15. [Pupmed] [Full Text

Shoemaker SD, Comstock CP, Mubarak SJ, et al.
Intramedullary Kirschner wire fixation of open
or unstable forearm fractures in children. J
Pediatr Orthop. 1999;19(3):329—37. [Pupmed

Google Scholar

Waseem M, Paton RW. Percutaneous
intramedullary elastic wiring of displaced
diaphyseal forearm fractures in children. A
modified technique. Injury. 1999;30(1):21—4.
Pupmed] [Science Direct

M Barry, J M H Paterson. Flexible intramedullary
nails for fractures in children J Bone Joint Surg
Br. 2004;86-B:947-53.[Pupmed] [Full Text

Price CT. Acceptable alignment of forearm
fractures in  children: open reduction
indications. J Pediatr Orthop. 2010;30:82-4.
Full Text

Zionts LE, Zalavras CG, Gerhardt MB. Closed
treatment of displaced diaphyseal both-
bone forearm fractures in older children and
adolescents. J Pediatr Orthop. 2005;25:507-12.

Pupmed] [Link

Franklin CC, Robinson J, Noonan K, Flynn JM.
Evidence-based medicine: management of
pediatric forearm fractures. J Pediatr Orthop.

2012;32:5131- 4. [Pupmed] [Full Text

Sinikumpu JJ, Pokka T, Serlo W. The changing
pattern of pediatric both-bone forearm shaft
fractures among 86,000 children from 1997
to 2009. Eur J Pediatr Surg. 2013;23:289-96.
Pupmed] [Link]

Noonan KJ, Price CT. Forearm and distal radius

fractures in children. J Am Acad Orthop. Surg.
1998;6:146-56.[Pupmed)] [Full Text

www.europasianjournals.org

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

A% grossret
https://doi.org/10.46405/ejms.v3i1.251

Ali AM, Abdelaziz M, El-Lakanney MR
Intramedullary nailing for diaphyseal forearm
fractures in children after failed conservative
treatment. Journal of Orthopaedic Surgery.
2010;18(3):328-31.[Pupmed] [Full Text]

Lascombes P, Prevot J, Ligier JN, et al. Elastic
stable intramedullary nailing in forearm shaft
fractures in children: 85 cases. J Pediatr Orthop.

1990; 10: 167-71.[Pupmed] [WebLink

Cullen MC, Roy DR, Giza E, et al. Complications
of intramedullary fixation of paediatric forearm
fractures. J Pediatr Orthop. 1998;18(1):14—21.

PupMed] [WebLink

Fernandez FF, Egenolf M, Carsten C, Holz
F, Schneider S, Wentzensenet A. Unstable
diaphyseal fractures of both bones of the
forearm in children: plate fixation versus
intramedullary nailing. Injury. 2005;36:1210-6.
PupMed] [Google Scholar

KC Kapil Mani, Gopal Sagar DC, Rijal L, Govinda
KC, Shrestha BL. Study on outcome of fracture
shaft of the humerus treated non-operatively
with a functional brace. Eur J Orthop Surg
Traumatol. 2013  Apr;23(3):323-8.[PupMed]
[WebLink]

Pugh DM, Galpin RD, Carey TP. Intramedullary
Steinmann pin fixation of forearm fractures
in children. Long-term results. Clin Orthop.

2000;376:39—48.[PupMed] [Full Text

Luhmann SJ, Gordon JE, Schoenecker PL.
Intramedullary fixation of unstable both-bone
forearm fractures in children. J Pediatr Orthop.

1998;18(4):451—6. [PupMed] [WebLlink
Qidwai SA. Treatment of diaphyseal forearm
fractures in children by intramedullary
Kirschner wires. J Trauma. 2001; 50(2):303—7.
[PupMed] [WebLink

Van der Reis WL, Otsuka NY, Moroz P, Mah J.
Intramedullary nailing versus plate fixation for
unstable forearm fractures in children. J Pediatr
Orthop. 1998;18(1):9—13. [PupMed] [WebLink

Yalcinkaya M, Dogan A, Ozkaya V, Sokucu S,
Uzumcugil O, Kabukcuoglu Y. Clinical results of
intramedullary nailing following closed or mini
open reduction in pediatric unstable diaphyseal
forearm fractures. Acta Orthop Traumatol Turc.

2010; 44 (1): 7-13.[PupMed] [Full Text

Fynn JM, Jones KJ, Garner MR, Goebel J. Eleven
years of experience in operative management
of pediatric forearm fracture. J Pediatr orthop.

Europasian J Med Sci.

Vol. 3 | No. 1| Jan-Jun Issue | 2021



https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i1.251
https://pubmed.ncbi.nlm.nih.gov/3711323/
https://www.airitilibrary.com/Publication/alDetailedMesh?docid=18102093-201409-201410070013-201410070013-171-179
http://doi.org/10.1097/BPO.0b013e31816d71f2
http://doi.org/10.1097/BPO.0b013e31816d71f2
https://pubmed.ncbi.nlm.nih.gov/18520274/
https://journals.lww.com/pedorthopaedics/Abstract/2008/06000/Comparison_of_Intramedullary_Nailing_to_Plating.3.aspx
https://pubmed.ncbi.nlm.nih.gov/12667780/
https://pubmed.ncbi.nlm.nih.gov/22108751/
https://journals.sagepub.com/doi/pdf/10.1177/145749691110000313
https://pubmed.ncbi.nlm.nih.gov/10344315/
https://journals.lww.com/pedorthopaedics/Abstract/1999/05000/Intramedullary_Kirschner_Wire_Fixation_of_Open_or.9.aspx
https://pubmed.ncbi.nlm.nih.gov/10396450/
https://www.sciencedirect.com/science/article/abs/pii/S0020138398001892
https://pubmed.ncbi.nlm.nih.gov/15446515/
https://online.boneandjoint.org.uk/doi/pdf/10.1302/0301-620X.86B7.15273
https://journals.lww.com/pedorthopaedics/Fulltext/2010/03001/Acceptable_Alignment_of_Forearm_Fractures_in.19.aspx
https://pubmed.ncbi.nlm.nih.gov/15958905/
https://journals.lww.com/pedorthopaedics/Abstract/2005/07000/Closed_Treatment_of_Displaced_Diaphyseal_Both_Bone.20.aspx
https://pubmed.ncbi.nlm.nih.gov/22890452/
https://journals.lww.com/pedorthopaedics/FullText/2012/09001/Evidence_based_Medicine___Management_of_Pediatric.14.aspx
https://pubmed.ncbi.nlm.nih.gov/23444075/
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1333116
https://pubmed.ncbi.nlm.nih.gov/9689186/
https://journals.lww.com/jaaos/Fulltext/1998/05000/Forearm_and_Distal_Radius_Fractures_in_Children.2.aspx
https://pubmed.ncbi.nlm.nih.gov/21187545/
https://journals.sagepub.com/doi/pdf/10.1177/230949901001800314
https://pubmed.ncbi.nlm.nih.gov/2312694/
https://europepmc.org/article/med/2312694
https://pubmed.ncbi.nlm.nih.gov/9449095/
https://journals.lww.com/pedorthopaedics/Abstract/1998/01000/Complications_of_Intramedullary_Fixation_of.4.aspx
https://pubmed.ncbi.nlm.nih.gov/16122742/
https://www.sciencedirect.com/science/article/abs/pii/S0020138305001075
https://pubmed.ncbi.nlm.nih.gov/10906856/
https://journals.lww.com/clinorthop/Fulltext/2000/07000/Intramedullary_Steinmann_Pin_Fixation_of_Forearm.7.aspx
https://pubmed.ncbi.nlm.nih.gov/9661851/
https://journals.lww.com/pedorthopaedics/Abstract/1998/07000/Intramedullary_Fixation_of_Unstable_Both_Bone.9.aspx
https://pubmed.ncbi.nlm.nih.gov/11242296/
https://journals.lww.com/jtrauma/Abstract/2001/02000/Treatment_of_Diaphyseal_Forearm_Fractures_in.17.aspx
https://pubmed.ncbi.nlm.nih.gov/9449094/
https://journals.lww.com/pedorthopaedics/Abstract/1998/01000/Intramedullary_Nailing_Versus_Plate_Fixation_for.3.aspx
https://pubmed.ncbi.nlm.nih.gov/20513985/
https://www.aott.org.tr/Content/files/sayilar/423/423-4443.pdf

¥ [f7Europasian Journal 8; Crossref
== [ of Medical sciences https://doi.org/10.46405/ejms.v3i1.251

2010; 30: 313- 19. [PupMed] [WebLink

28. Cumming D, Mfula N, Jones JW. Paediatric
forearm fractures: the increasing use of elastic
stable intramedullary nails. Int Orthop. 2008;

32:421-3. [PupMed] [WebLink

29. PriceCT, Scott DS, Kurzner ME, Flyn JC. Malunited
forearm fractures in children. J Pediatr Orthop.

1990;10:705-12. [PupMed] [WebLink

30. Goyal D, Sharma SL, Meena L, Lamoria R, Bansal
M. Functional outcome of diaphyseal fractures
of forearm in adolescents treated with TENS.
Int J Sci Rep. 2019 Mar;5(3):69-74.[WebLink

www.europasianjournals.org Europasian J Med Sci.

Vol. 3 | No. 1| Jan-Jun Issue | 2021



https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i1.251
https://pubmed.ncbi.nlm.nih.gov/20502228/
https://journals.lww.com/pedorthopaedics/Abstract/2010/06000/Eleven_Years_Experience_in_the_Operative.2.aspx
https://pubmed.ncbi.nlm.nih.gov/17333183/
https://link.springer.com/article/10.1007/s00264-007-0334-9
https://pubmed.ncbi.nlm.nih.gov/2250053/
https://journals.lww.com/pedorthopaedics/Abstract/1990/11000/Malunited_Forearm_Fractures_in_Children.1.aspx
https://www.sci-rep.com/index.php/scirep/article/view/517

