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Abstract

parallel group trial, with 24 months of observation.

Switzerland and Austria.
will be randomized online after informed consent.

displacement at 12/24 months.

Trial registration: DRKS00004874, 30 October 2013.

Background: Angulated fractures of the distal forearm are very frequent lesions in childhood. Currently, there are
no standard guidelines on whether these children should be treated conservatively with a cast; with reduction and
a cast; or with reduction, pinning and a cast under anesthesia.

Minor prospective and retrospective studies have shown that the distal physis of the forearm possesses high
remodeling capacity leading to reliable correction of malalignment.

The aim of this trial is to answer the question about whether operative and conservative treatment show equivocal results.

Methods/Design: This is a prospective, multinational, multicenter, randomized, observer-blinded, actively controlled,

The primary objective of this trial is to assess whether or not the long-term functional outcome in remodeling patients is
inferior to patients receiving closed reduction and K-wire pinning.
The trial should include 742 patients with acute fracture. The patients will be included in 30 medical centers in Germany,

All patients 5 to 11 years of age presenting at the emergency department with an angulated distal fracture of the forearm

The primary endpoint is the Cooney Score after 24 months. The secondary endpoint is the grade of radiological

Discussion: Therapy of angulated fractures is a matter of intensive debate. Primary manipulation and pinning under
general anesthesia is recommended in order to avoid malalignment. No major study has proven the advantage of
manipulation and pinning over immobilization alone. Should remodeling appear to be a safe alternative, manipulation
under general anesthesia, K-wire pinning and removal of pins could be avoided, thus sparing significant costs.

Background

Metaphyseal fractures of the distal forearm are the most

frequent lesions in childhood and account for 20 to 25 %

of all fractures [3, 6]. Half of these fractures are angulated,

with the two bone segments remaining in contact.
Currently, there are no standard guidelines on how

these patients should be treated. Treatment varies from
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simple immobilization to open reduction and plate
osteosynthesis. Closed reduction of pediatric fractures
commonly requires sedation and analgesia to achieve
an anatomic reduction and to alleviate the child’s reac-
tion to and recall of a painful and stressful situation.
Inserted implants must be removed after bony healing
and aneasthesia or sedation therefore is needed. Compli-
cations associated with procedural anesthesia include re-
spiratory depression, hypoxia, hypotension, vomiting and
aspiration [7, 16]. Therefore, some authors advocate non-
manipulative therapy for distal forearm fractures [8].
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Primary closed reduction leads to secondary loss of
reduction with the necessity of remanipulation under
general anesthesia in >30 % of cases [15]. Although per-
cutaneous K-wire pinning prevents redisplacement, ef-
fects on longer-term outcomes, including function have
not been established [1, 13]. Inserted K-wired need to
be removed.

Reliable remodeling of displaced radial fractures is
often described, whereas the grade of possible remodel-
ing differs in various publications [2, 10, 12, 14, 17]. In
many uncontrolled or retrospective studies, although
some children retained malalignment after an accident,
after 2 years and until the age of 14, remodeling of the
axis of up to 30° occurred due to growth.

Advantages of conservative therapy without manipula-
tion are outpatient treatment, no need for anesthesia,
cleaning of pins or wound control. Parents are often
afraid of operations, and children, of manipulation while
cleaning the pins. Disadvantages are the extended time
of healing until remodeling is achieved and the visible
angulation that can lead to questions and comments on
incorrect treatment.

The advantage of the operation is the immediate trans-
fer of the fracture into a stable anatomic position and less
chance of secondary angulation. The disadvantage is the
need of anesthesia for osteosynthesis, need for implant re-
moval and inpatient treatment, as well as the cleaning of
the pins or wound control to prevent infection.

Primary objective

The primary objective of this trial is to compare whether
patients from 5 to 11 years old with angulated fractures
of the forearm present the same results in function and
appearance after 2 years, no matter if they have been
treated conservatively without reduction or operatively
with reduction and K-wire osteosynthesis.

Secondary objective

The secondary objectives of this trial are the assessment
of safety and effectiveness and the satisfaction of patient
and parents.

Methods/Design

The protocol and all trial documents have been ap-
proved by the ethics committees responsible for the re-
spective trial sites. The main vote was received from the
ethical committee of the University Clinic Mannheim,
faculty of the Ruperto Carola University of Heidelberg
(code: 2013-544 N-MA). All ethical bodies that approved
our trial are listed in Fig. 1.

Inclusion criteria
Patients meeting all of the following criteria will be con-
sidered for admission to the trial:
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City

doctor in charge

ethics

Mannheim

Prof. Dr. Lucas M. Wessel

Ethics committee
Medical faculty Mannheim, University
Heidelberg

Hamburg

PD Dr. Dirk W. Sommerfeldt

Ethics committee of the medical council
Hamburg

Weidestr. 122 b

22083 Hamburg

Berlin

Prof. Dr. Karin Rothe
Dr. Axel Schneider

Charité - Universitatsmedizin Berlin
Ethics committee Charité
Charitéplatz 1

10117 Berlin

Berlin

Dr. Nagel

As above

Flensburg

Dr. med. Thorsten Lange

Ethics committee of the medical council
Schleswig-Holstein Bismarckallee 8 - 12
23795 Bad Segeberg

Frankfurt

Dr. med. Lars Becker

Ethics committee of the medical council
Hessen

Im Vogelsgesang 3

60488 Frankfurt

Frankfurt

Univ.-Prof. Dr. Ingo Marzi

Ethics committee of the medical faculty
Johann Wolfgang Goethe-University
Frankfurt

Theodor-Stern-Kai 7

60590 Frankfurt am Main

Freiburg

Prof. Dr. Peter Strohm

Ethics committee of the Albert-Ludwigs-
University Freiburg

Engelberger Str. 21

79106 Freiburg

Greifswald

Prof. Barthlen

Ethics committee of the medical faculty
Ernst-Moritz-Arndt-University Greifswald
Institut fir Pharmakologie
Felix-Hausdorff-Str. 3

17475 Greifswald

Homburg/
aar

PD Dr. Mika Rollmann

Ethics committee of the medical council
Saarland
Hafenstrale 25

111 i

Karlsruhe

Prof. Dr. Dr. Peter
Schmittenbecher

Ethics committee Albert-Ludwigs-
University Freiburg

Engelberger Str. 21

79106 Freiburg

Kiel

Dr. Michael Miiller

Ethics committee of the medical faculty
Christian-Albrechts-University Kiel
Arnold-Heller-Strafte 3

Haus 9

24105 Kiel

Koblenz

PD Dr. med. Erol Gercek

Ethics committee of the medical council
Rheinland-Pfalz

Deutschhausplatz 3

55116 Mainz

Lutherstadt Wittenberg

Dr. Stephan David

Ethics committee of the medical faculty
Meartin-Luther-University Halle-
Wittenberg

Magdeburger Str. 16

06112 Halle (Saale)

Mainz

PD Dr. med. Sven-Oliver Dietz

Ethics committee of the medical council
Rheinland-Pfalz
D 3 55116 Mainz

Marburg

PD Dr. Kriiger

Ethics committee Philipps-University

Marburg
Baldingerstrae/Postfach 2360
35033 Marburg

Memmingen

Dr. Ino Harchner

Ethics committee of the medical faculty
der Ludwig-Maximilians University
Pettenkoferstr. 8a

80336 Miinchen

Moers

Dr. Christian lllian

Ethics committee of the medical council
Nordrhein

Tersteegenstrate 9

40474 Disseldorf

Miinchen

Dr. Maximilian Goppl

Ethics committee of the medical faculty
Ludwig-Maximilians Universitat
Pettenkoferstr. 8a

80336 Miinchen

Niirnberg

Dr. Thomas Mika

Ethics committee of the medical council
Bavaria

Miihlbaurstr.16

81677 Miinchen

Regensburg

Rostock

Dr. Peter Weber

Prof. Dr. Gerhard Stuhldreier

Ethics committee University Regensburg
Franz-Josef-Strauft Allee 11

93053 Regensburg

Ethics committee of the medical faculty
University Rostock

St-Georg-Straie 108

18055 Rostock

Tiibingen

Villingen-
Schwenningen

Dr. Justus Lieber

PD Dr. med.
Friedrich Thielemann
Bastian Veigel

Ethics committee of the medical faculty
Eberhard-Karls-University and University
hospital Tiibingen

Gartenstralte 47

72074 Tiibingen

Ethics committee Albert-Ludwigs-
University Freiburg

Engelberger Str. 21

79106 Freiburg

Hannover MH

Prof. Christian Krettek

Ethics committee University Hannover
Carl-Neuberg-Strate 1
30625 Hannover

Trier

Stephan Kraft

Ethics committee of the medical council
Rheinland-Pfalz

Deutschhausplatz 3

55116 Mainz

Dortmund

Dr. Andreas M. Leutner

Ethics committee of the medical council
Westfalen-Lippe and the medical faculty
Westfalischen Wilhelms-University
Miinster

Gartenstr. 210 - 214

48147 Miinster

Aachen

Dr. Dr. med. Heide Delbriick

Ethics committee University RWTH
Aachen

Pauwelsstraite 30

52074 Aachen

Bergisch Gladbach-
Bensberg

Annika Sayar

Ethics committee of the medical council
Nordrhein

Tersteegenstrate 9

40474 Disseldorf

Halle/Saale

Dr. Peter Gobel

Ethics committee of the medical faculty
Meartin-Luther-Universitét Halle-
Wittenberg

Magdeburger Str. 16
06112 (Saale)

Hannover

Dr. Barbara Ludwikowski

Ethics committee University Hannover
Carl-Neuberg-Strafe 1
30625 Hannover

Dresden

Prof. Dr. Guido Fitze

Ethics committee Technical University
Dresden

Fetscherstr. 74

01307 Dresden

Dusseldorf

Fig. 1 Ethical bodies
.

Prof. Reingruber

Ethics committee of the medical council
Nordrhein

Tersteegenstratie 9

40474 Dissseldorf
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1. Age 5 to 11 years
2. Distal metaphyseal fracture of radius or complete
distal metaphyseal forearm fracture
a. 23-M/2-3 or 23-E/1-2 (according to AO
classification)
b. Angulated radius or complete forearm fractures
in the distal third of the bone
c. Angulated physiolysis with or without wedge of
the metaphysis
3. Angulation up to 30°
a. Age 5 to 7 years 15°-30°
b. Age 8 to 11 years 10°-25°
4. Informed consent of child and parents

Exclusion criteria
Patients presenting with one of the following criteria will
not be included in the trial:

Torus fractures

Complete displaced fractures with shortening
Other osteosynthesis needed than K-wire
Neurologic disease

Metabolic bone disease

Neurovascular injuries

Multiple trauma

N W e

Discontinuation criteria
A patient will be discontinued from the trial for any of
the following reasons:

1. On request of the patient/parents

2. If the physician comes to the conclusion that
continuing the trial is harmful to the patient’s
well-being

3. If a treatment is needed that is not allowed in the
protocol

4. Serious adverse events that are related to the trial

5. Safety reasons determined by the trial admission or
the advisory board

Treatment

Group 1 (experimental/conservative): Plaster immobiliza
tion without any reduction for 4 weeks, the kind of
plaster (Paris, cast, forearm, upper arm or sandwich) is
to be determined by the treating clinic. As no reduction
is performed, no anesthesia is needed. After the frac-
ture is immobilized with the plaster, the patient will
leave the emergency department.

Group 2 (control): Closed reduction under anesthesia,
percutaneous K-wire osteosynthesis with one or two
wires (through physis or Kapandji), plaster (Paris, cast,
forearm, upper arm or sandwich) is to be determined by
the treating clinic. No other form of osteosynthesis is
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allowed. After the operation, the patient is treated on
the ward for 1 or 2 days.

Trial duration

The anticipated trial duration will be 60 months.
Recruiting began in April 2014 and will be completed in
March 2018. All patients will be monitored for 2 years.

Number of patients
A total of 742 patients shall take part, with 371 per
group. Recruiting is planned for 30 clinics.

Primary endpoint

The primary endpoint is the Cooney Score after
24 months. If there is a visible malalignment, an X-Ray
will be performed to confirm the exact degree of
malalignement.

Secondary endpoint
The secondary endpoints are as follows:

1. Completed Cooney Score after 3 and 12 months

. Completed questionnaires CHC-SUN and ZUF-8
after 3, 12 and 24 months

. Malalignment after 12 and 24 months

. Second reduction

Need for reeapplied K-wire osteosynthesis

Growth disturbance

. Complications (according to Dindo-Clavien 4)

\®}

N oUW

Randomization

After information is relayed by the physicians of the
local clinic, the legal guardians and the child who
wishes to participate must give oral consent. Online-
based randomization is provided by the Interdisciplinary
Center for Clinical Trials (IZKS), University Medical
Centre of Mainz, and detailed information of the individ-
ual branch (operative or conservative) is given. All pa-
tients/caregivers, which are possible candidates for the
trial, are informed about the aim of the trial, the possibil-
ity of conservative and operative treatment, the workflow
and the randomization procedure. Written informed
consent will be obtained from parents and patients before
inclusion.

Observer blinding

The person (usually a doctor) who determinates the Coo-
ney score after 3, 12 and 24 months should not participate
in the treatment of the patient and should not know
which procedure was performed. In addition, available
x-rays will be analyzed centrally to minimize bias.

Trial schedule
For an overview of the schedule see Fig. 2.
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Visits Baseline| V2 V3 \Z) V5 Ve V7
VA1
Time point Day 0 Day 1 Day 7 Month 1 Month 3 Month Month
12 24
Informed consent X
Inclusion/Exclusion X
Criteria
Medical history X
Cooney-Score X X X
Randomization X
Concomitant Treatment X X X X X (X) (X)
Radiological control X X X (X) (X)
Physical examination X X X X X X
Quality of life X X X X X
Adverse events X X X X X X X
Fig. 2 Work flow

Children between 5 and 11 years come to the emer-
gency department with angulated fractures of the fore-
arm. If all criteria are fulfilled and informed consent is
given, the patient will be randomized.

After inclusion into the trial, dependent on the
randomization result, patients are treated conservatively
with a plaster (experimental group/group 1) or prepared
for reduction and osteosynthesis under anesthesia (con-
trol group/group 2). A cast similar to the experimental
group is applied.

For both groups, the kind of cast used (upper arm,
forearm, sandwich, cast, or plaster of Paris) does not
influence outcome of bony healing. In all controls, physical
examinations in order to rule out complications of cast and
serious adverse events are performed.

Patients included into the experimental group (1) go
home after their treatment and come back the next day
for clinical control. At this time-point quality-of-life
questionnaires (ZUF-8 and CHC-SUN modified) are
handed out. After 7 days, a clinical and X-ray control
are performed in order to rule out secondary dislocation.
If there is uneventful course of treatment, the next visit
will be 4 weeks later for the next clinical and radiological
control. If complete healing of the fracture is achieved,
the cast is removed. Once again quality-of-life question-
naires are handed-out. Patients begin movements of
daily routine, and physical exercise is postponed for an-
other 2 to 4 weeks.

Patients included in the control group (2) stay on the
ward after the operation for 1 or 2 days. Parents are

instructed how to clean pin(s) or to perform wound con-
trols. Exact reduction and position of K-wires is docu-
mented either during the procedure or on the next day.
Quality-of-life questionnaires are handed out. At the
next visit 4 weeks later radiological control and pin re-
moval are performed, so far bony healing is documented.
Patients begin with movements of daily routine, and
physical exercise is postponed for another 2 to 4 weeks.
The next quality-of-life questionnaires are handed out.

Three months after trauma, a next clinical control as
well as assessment of the Cooney score and quality of
life (CHC-SUN and ZUF-8) is conducted [5, 11]. 12 and
24 months after trauma similar visits in order to assess
the same parameters are scheduled.

Quality assurance

Clinical on-site monitoring in all trial centers is done by
personal visits of clinical monitors according to the
standard operating procedures of the IZKS. The monitor
will check the informed consent forms and will review
the entries into the case report form (CRF) on the basis
of source documents. The physician allows the monitor
access to all essential documents and provides support
to the monitor. The IZKS Mainz assists the physician in
conducting the study according to the protocol, as well
as to meet regulatory and ethical requirements.

Data management
Data management will be done by the IZKS. All partici-
pating clinics will enter their collected information in
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the CRF. Data will be exported into the statistical ana-
lysis system and checked for plausibility, consistency and
completeness. Any missing data or inconsistencies will
be reported back to the respective site and clarified by
the responsible investigator. All collected data will be
processed according to the German Data Protection Law
and handled in strictest confidence.

Power calculation/analysis

All patients presenting a Cooney Score of at least 90
after 24 months and, if clinically obvious, a radiologic
displacement not exceeding 5°, will be compared be-
tween treatment groups by calculating a one-sided
97.5 % confidence interval of the difference of rates ac-
cording to Farrington and Manning [9]. If this interval
is located completely above the noninferiority bound of
-5 %, noninferiority of the experimental intervention will
be claimed. The primary analysis population is the per-
protocol population, comprising all randomized patients
without major protocol violations and at least one Cooney
score radiological displacement measurement after
intervention.

The primary endpoint is the validated Cooney-Score.
This score considers subjective (pain, strength, activity be-
fore and after trauma) as well as objective (range of mo-
tion) parameters and has been validated in several trials
that also included children and adolescents. As it is as-
sumed that differences between the treatment groups with
respect to the Cooney Scores fully disappear at (and not
clearly before) 2 years after surgery/immobilization, an
earlier time was not chosen for primary analysis.

Cooney Scores will be calculated according to the
standard approach of aggregating the single items.

Safety

Serious Adverse Events will be reported within 24 hours of
the initial observation to the IZKS. An independent scien-
tific advisory board will monitor and supervise the progress
of the trial. Therapeutic complications will be documented
and analyzed according to the Dindo-Clavien classification
[4]. Tables and listing of adverse events will be provided.

Discussion
Incomplete fractures and complete fractures without
shortening of the distal forearm in children are very fre-
quent lesions, and therapy is a matter of intensive debate.
Primary manipulation and pinning under general
anesthesia is recommended in order to avoid malalign-
ment. Nevertheless, many centers treat patients only
with immobilization and achieve good results. Until now
no randomized control was able to show advantage of
manipulation and pinning over immobilization without
reduction. In this trial, metaphyseal distal radius and
forearm fractures angulated up to 30° will be treated in
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cast without reduction and compared to similar fractures
treated by closed reduction, pinning and cast.

Should remodeling appear to be a safe alternative, ma-
nipulation under general anesthesia, K-wire pinning and
removal of pins could be avoided, thus sparing signifi-
cant costs.

Trial status

At the time of submission, 30 trauma centers have been
initiated and 42 patients included. Centers in Austria
and Switzerland are preparing for initiation.

Abbreviations

DFG: Deutsche Forschungsgemeinschaft (German funding committee);
DRKS: Deutsches Register klinischer Studien (German Clinical Trials Register);
K-wire: Kirschnerdraht; ZUF-8: Zufriedenheitsfragebogen (standarized
questionnaire of satisfaction).

Competing interests

The AFIC trial is funded by the “Deutsche Forschungsgemeinschaft,” and all
centers receive case payment for documentation of data and obtaining
informed consent. All authors declare that they have no competing interests.

Authors’ contributions

LMW and DS developed the idea of the trial. LMW, DS, DW, KK and MA
participated in the conception and design of the trial. DW is the trial
statistician, and he made substantial contributions to the study design. LMW,
DS, KK and DW wrote the study protocol. MA drafted the manuscript. All
authors read and approved the final manuscript.

Acknowledgements

We acknowledge Professor Marzi, University Clinic of Frankfurt, and Professor
Schmittenbecher, Municipal Clinic Karlsruhe, for their support in drafting the
manuscript.

The authors are grateful to the institutional members of the AFIC:
Vinzenz-Palotti-Hospital Bergisch-Gladbach, Berlin Charite’, Vivantes Klinikum
Neukolln Berlin, Klinikum Dortmund gGmbh, Diakonissenkrankenhaus
Flensburg, BGU Frankfurt, Universitatsklinikum Frankfurt, Universitatsmedizin
Greifswald, Medizinische Hochschule Hannover, Universitdtsmedizin Mainz,
Universitatsklinikum Freiburg, Klinikum St. Elisabeth und St. Barbara Halle/
Saale, Universitatsklinikum des Saarlandes Homburg, Altonaer Kinderkrankenhaus
Hamburg, Stadtisches Klinikum Karlsruhe, Gemeinschaftsklinikum Mitte gGmbH
Koblenz, Universitétsklinikum Mannheim, Universitatsklinikum Memmingen,
Bethanienkrankenhaus Moers, Klinikum Schwabing, Minchen, Cnopf'sche
Kinderklinik Ntrnberg, Barmherzige Brider Regensburg, Universitdtsmedizin
Rostock, Universitétsklinikum Schleswig-Holstein Kiel, Universitatsklinikum
Tubingen, Schwarzwald Bahr Klinikum Villingen-Schwenningen.

We thank Bérbel Assmann, Lukas Schollenberger, and Katharina Steinbriick
(IZKS Mainz).

Funding

The AFIC trial is funded by the Deutsche Forschungsgemeinschaft (DFG
grant WE 2710/3-1; applicants: LMW, DS, KK, DW). The DFG had no further
role in the conception of the study design, in the writing of the manuscript
or the decision to submit the manuscript for publication.

Author details

'Clinic for Pediatric Surgery, University Hospital Mannheim, Faculty of
Heidelberg, Mannheim, Germany. *Interdisciplinary Centre for Clinical Trials
Mainz (IZKS Mainz), University Medical Centre, Johannes Gutenberg
University, Mainz, Germany. *Department of Pediatric Traumatology, Pediatric
Clinic Altona, Hamburg, Germany.

Received: 26 January 2015 Accepted: 17 August 2015
Published online: 30 September 2015



Adrian et al. Trials (2015) 16:437

References

1.

2.

Abraham A, Handoll HH, Khan T. Interventions for treating wrist fractures in
children. Cochrane Database Syst Rev. 2008;16:CD004576.

Al-Ansari K, Howard A, Seeto B, Yoo S, Zaki S, Boutis K. Minimally angulated
paediatric wrist fractures: is immobilization without manipulation enough?
CJEM. 2007,9:9-15.

Brudvik C, Hove LM. Childhood fractures in Bergen, Norway: identifying
high-risk groups and activities. JPediatr Orthop. 2003;23:629-34.

Clavien PA, Barkun J, de Oliveira ML, Vauthney JN, Dindo D, Schulick RD,

et al. The Clavien-Dindoclassification of surgical complications: five-year
experience. Ann Surg. 2009;250(2):187-96.

Cooney WP 3rd, Linscheid RL, Dobyns JH. External pin fixation for unstable
Colles’ fractures. J BoneJoint Surg Am. 1979,61:840-5.

Cooper C, Dennison EM, Leufkens HG, Bishop N, van Staa TP. Epidemiology
of childhood fractures inBritain: a study using the general practise research
database. JBone Miner Res. 2004;19:1976-81.

Cote CJ, Karl HW, Nottermann DA, Weinberg JA, McCloskey C. Adverse
sedation events in pediatrics: acritical incident analysis of contributing
factors. Pediatrics. 2000:105;805-14.

Crawford SN, Lee LSK; Izuka BH. Closed treatment of overriding distal radial
fractures without reductionin children. JBone Joint Surg [Am] 2012:94;246-52.
Farrington CP, Manning G (1990). Test statistics and sample size formulae
for comparative binomial trialswith null hypothesis of non-zero risk
difference or non-unity relative risk. Statistics in Medicine 9, 1447-1454.
Hove LM, Brudvic C. Displaced paediatric fractures oft he distal radius. Arch
Orthop Trauma Surg 2008;128:55-60.

Krimmer H, Wilmer P: Vergleichende Ergebnisbewertung am Handgelenk-
mediokarpale Teilarthrodeseund Totalarthrodese. Handchir Mikrochir Plast
Chir. 2000;32:369-374.

Laurer H, Sander A, Wutzler S, Walcher F, Marzi |. Therapieprinzipien distaler
Unterarmfrakturen imKindesalter. Chirurg. 2009;80:1042-52.

Luscombe KL, Chaudhry S, Dwyer JS, Shanmugam C, Mafulli N. Selective
Kirschner wiring fordisplaced distal radial fractures in children. Acta Orthop
Traumatol Turc. 2010/44:117-23.

Planka L, Chalupova P, Skvaril J, Poul J, Gal P. Remodelling ability of the
distal radius in fracturehealing in childhood. Rhozhl Chir. 2006;85:508-10.
Proctor MT, Moore DJ, Paterson JM. Redisplacement after manipulation of
distal radial fractures inchildren. J Bone Jt Surg. 1993;75:453-4.

Roback MG, Wathen JE, Bajaj LBothner JP. Adverse events associated with
procedural sedation and analgesia in a pediatric emergency department: a

comparison of common parenteral drugs. Acad EmergMed. 2005;12:508-13.

Rockwood CA, Wilkins KE, Beaty JH (eds.) Fractures in Children. Lippincot
New York 2006.

Page 6 of 6

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Primary objective
	Secondary objective

	Methods/Design
	Inclusion criteria
	Exclusion criteria
	Discontinuation criteria
	Treatment
	Trial duration
	Number of patients
	Primary endpoint
	Secondary endpoint
	Randomization
	Observer blinding
	Trial schedule
	Quality assurance
	Data management
	Power calculation/analysis
	Safety

	Discussion
	Trial status
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Funding
	Author details
	References



