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Target Population

Inclusions: These guidelines are intended for use in
patients age 0 through 17 years of age who present
with a closed femoral shaft fracture as their primary
injury.

Exclusions: These guidelines are not intended for use

in patients with the following:

e Coexisting abdominal or neurological injuries that
require formal surgical intervention (defined as an
invasive procedure performed in the OR setting)

e Open femoral fractures

e Fractures involving the head and neck of the femur

e A history of comorbidities including:
immunodeficiencies, metabolic bone disease,
neuromuscular disease, chronic serious blood
dyscrasias, current treatment of cancer

Target Users

Include but are not limited to (in alphabetical order):
e Anesthesiologists
Clinicians caring for inpatients
Emergency Medicine physicians
Orthopaedic surgeons
Patient Care staff, including
e nurse practitioners
* nurses

® Please cite as: Femoral Shaft Fractures Guideline Team,
Cincinnati Children's Hospital Medical Center: Evidence-
based care guideline for medical management of Femoral
Shaft Fractures,
http://www.cincinnatichildrens.org/svc/alpha/h/health-
policy/ev-based/femur.htm, Guideline 22, pages 1-19
December, 2006.

Guideline 22

« physical therapists
« social workers
e Patients and families
e Surgical residents

Introduction

References in parentheses ( ) Evidence strengths in brackets [ ] (See last page for definitions)

Femoral fractures are the most common reason for
pediatric orthopaedic admission to the hospital (Galano
2005 [D]). The goal of treatment for a child with a
femoral fracture is to safely achieve fracture union
within acceptable limits of length and angulation while
minimizing both hospitalization and family disruption
(Greene 1998 [S]). Whether occurring in relative
isolation or in conjunction with other musculoskeletal
injuries, substantial health care resources are devoted
to femoral shaft fracture care (Galano 2005 [D], Hinton
1999 [D]).

The areas of uncertainty offering challenges in the
management of femoral shaft fracture include:
- identification of possible child abuse
- selection of the procedure that optimizes
outcomes for an individual patient
- selection of pain medication that adequately
controls pain for an individual patient.
The objectives of this guideline are to:
- decrease the use of unnecessary therapies
- maintain or improve short-term functional
outcomes,
- and maintain or improve family satisfaction.

Etiology

Femoral shaft fractures occur at a rate of
approximately 18 to 21 per 100,000 children and are
more common in boys than girls (Rewers 2005 [D], Hinton
1999 [D]). The causes of femoral fractures are age-
dependent, with falls being most likely in children one
to six years of age; motor vehicle-pedestrian accidents
common for children six to nine years old and motor
vehicle accidents highest among adolescents (Rewers
2005 [D], Hinton 1999 [D]). Other causes include child
abuse, bicycle accidents and sports injuries. In
children less than one year of age, child abuse is the
leading cause of femoral fractures and abuse remains a
significant concern in toddlers up to about five years
of age (Rewers 2005 [D], Scherl 2000 [D], Schwend 2000 [D],
King 1988 [D], Beals 1983 [D], Anderson 1982 [D], Brown 2004
[OD.
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Guideline Recommendations

Assessment

History and Physical Exam

It is recommended that Trauma Services be
consulted when the nature of the injury includes:
- motor vehicle collision (>40 mph), unrestrained
passenger;
« motor vehicle vs. pedestrian or bike;
. fall >20 feet;
- possible child abuse including elevated LFT’s,
hematuria or abdominal bruising;
. any other mechanism that may place the patient at
risk for multi-system injury
(Dowd 2000 [C], ACS 2004 [E]).
Note: Trauma services have been shown to
decrease required treatment time and improve
survival of pediatric trauma patients (Vernon 1999
[C], Petrie 1996 [C], Roberts 1996 [C]).

It is recommended that the history include the
mechanism of injury. Fractures may be caused by
direct or indirect force, stress or fatigue of the
bone, or they may be pathologic in origin (Kowal-
Vern 1992 [D], Beals 1983 [D]).

It is recommended, when abuse is suspected, that a
consult with Social Services be conducted for all
children less than two years of age and for selected

children two to five years of age (Blakemore 1996
[D], Kowal-Vern 1992 [D], Beals 1983 [D], Anderson 1982

[D], Greene 1998 [S], ACS 2004 [E]).

Note 1: The following circumstances are cause

for suspicion of abuse:

« discrepancy between the history and the
degree of injury;

« inconsistencies in the history;

» delay seeking medical advice;

» repeated trauma, especially when treatment is
sought in different locations;

« inappropriate parental response or
noncompliance

(Beals 1983 [D], Greene 1998 [S], ACS 2004 [E]).

Note 2: No significant difference in femur

fracture patterns has been found when proven

cases of child abuse are compared to a control

group (Scherl 2000 [D], King 1988 [D], Beals 1983 [D],

Anderson 1982 [D]).

Note 3: Among young children who sustain

femoral shaft fractures, the likelihood of child

abuse is much higher in non-walking children
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(42%), than in walking toddlers up to four years
of age (2.6%) (Schwend 2000 [D]).

Note 4: See Cincinnati Children’s Hospital
Medical Center (CCHMC) Nursing Policies,
Procedures and Standards: F-114 Child Abuse
Assessments/Evaluations.

It is recommended that the cervical spine and the
possibility of multi-system injury be assessed and
documented prior to fracture reduction (Wilbur 1998
[S], Cramer 1995 [S], ACS 2004 [E], Joint Task Force in
Advanced Pediatric Life Support 2004 [E]).
Note 1: At CCHMC, documentation of this
assessment is conducted by
« Trauma Services: for children who meet the
criteria for trauma service evaluation, or
« Emergency Medicine: for children whose
injuries do not necessitate Trauma Service
activation.
Note 2: Spinal injury must be assumed to be
present in the child with multiple injuries until
proven otherwise via clinical criteria in all cases

and radiographic examination in selected cases
(Wilbur 1998 [S], Cramer 1995 [S], ACS 2004 [E], Joint

Task Force in Advanced Pediatric Life Support 2004 [E]).

Radiologic Assessment

5.

It is recommended that an anterior-posterior (AP)
view x-ray and a lateral view x-ray of the femur be
obtained, including the joints above and below the
suspected fracture (Routt 1998 [S], ACS 2004 [E]).

It is recommended, in children age 6 to 18 years
and weight > 18 kg [> 40 Ibs] (for whom surgery
is being considered, see recommendation #12),
that an AP pelvis x-ray also be obtained, to
evaluate the status of growth plates near the
proximal femur as well as to aid in ruling out the
presence of femoral neck fracture (Tortolani 2001
[D], Plancher 1997 [S]).

It is recommended, when abuse is suspected, that a
standard skeletal survey be obtained for all
children less than two years of age and for selected
children two to five years of age (Belfer 2001 [D],
Beals 1983 [D], Sane 2000 [E]).

Laboratory Assessment

8.
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It is recommended, for otherwise healthy patients
with isolated femoral shaft fractures, that routine
laboratory testing and crossmatch not be
conducted (Barlow 1987 [C], Ciarallo 1996 [D]).
Note: Hypotension and significant decreases in
hematocrit have not been shown to occur in this
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patient population (Unal 2006 [C], Barlow 1987 [C],
Chu 2003 [D], Ciarallo 1996 [D], Lynch 1996 [D],
Anderson 1982 [D]).

11. It is recommended that large-bore peripheral
intravenous catheters (PIV) be placed:

. 2 PIV for children who have risk of multiple
trauma or hypovolemia, in order to minimize risk
and to facilitate a well-hydrated status, and

- 1 PIV for children whose femur fracture is caused

Quality of Life Assessment
9. Itis recommended that a quality of life assessment

using the Pediatric Outcomes Data Collection
by a low energy trauma, such as a fall at play

Instrument (PODCI) be conducted: Maksoud 1995 [ST-ACS 2004 TE1. Local Expert C
- on presentation, and EEB sou 51, [E], Local Expert Consensus

- in outpatient follow up (see outpatient

recommendation #36)
(Lerman 2005 [C], Lerman 2002 [C], Pencharz 2001 [C],

Local Expert Consensus [E]).
Note 1: The PODCI is a validated instrument
for evaluating outcomes in pediatric orthopedics
(Lerman 2005 [C], Lerman 2002 [C], Pencharz 2001 [C]).

Operative/Procedural Selection
12. It is recommended that the selection of the
treatment option be guided by the patient’s age,
weight, and degree of skeletal maturity:
A. patients < 6 years of age and body weight
usually < 18 kg (40 Ibs):

Though other instruments are available for
pediatric quality of life evaluation, the Child
Health Questionnaire Parent Form (CHQ-PF-
28) does not discriminate well for severity in
orthopaedic patients and the Activities Scales
for Kids (ASK) instrument does not contain a
pain scale (Pencharz 2001 [C]).

Note 2: Use of quality of life instruments to

assess functional status as an adjunct to clinical,

radiographic, and laboratory assessment in
patient care may be cost-effective and improve

the patient’s experience (Pincus 1989 [C], Skevington

2005 [O], Russak 2003 [O,S], Wolfe 1999 [S,E],
Higginson 2001 [E], Pincus 2000 [E], Local Expert

Consensus [E]).

Hospital Management

Preoperative/Pre-Procedure Immediate Management
10. It is recommended that the emergency medicine

physician, in coordination with Trauma Services,

coordinate the care of the femur fracture patient

who is in the emergency department (ED). This

includes:

- establishing and monitoring effective pain
management (Chu 2003 [D]),

- immediate immobilization via spica casting or

other similar type of immobilization (Wright
2000 [M], Ferguson 2000 [C], Infante 2000 [C],
Czertak 1999 [C], Sugi 1987 [C], Irani 1976 [C],
Cassinelli 2005 [D], Podeszwa 2004 [D], Stannard

1995 [D], Martinez 1991 [D]).
Note 1: Among 117 patients < 6 years of
age and treated with immediate
immobilization via spica casting, 90.6%
met defined parameters for successful
reduction based on final x-rays (Cassinelli
2005 [D]).
Note 2: Waterproof cast liners may be used
under spica casts. These liners have been
shown to improve skin condition by
decreasing maceration as well as improve
hygiene by enhancing the ability to clean the
cast effectively. Disadvantages include
increased cost and the care that must be
taken to prevent cutting the waterproof liner
with the cast saw because it melts at high
temperatures (Wolff 1995 [C], Kruse 1991 [C]).
Note 3: Acceptable outcomes have been
observed in selected patients discharged
immediately to home from the Emergency
Department. In a review of 145 femoral

- establishing intravenous (1) access and fluid shaft fracture patients treated with spica cast

management, placement, 33% met discharge criteria
- obtaining appropriate consultation based upon which required that the patient:
clinical presentation, and - be awake
- collaborating with and supporting the attending . be alert

surgeons/physicians who provide definitive care . tolerate oral intake
. early evaluation of splinting applied in the pre- . have no concurrent social issues
hospital setting, and an orthopaedic consult for: - have no other injuries requiring admission
— any fracture requiring splinting, or or observation, and
— any improperly applied splint (such as Hare - sustained a low energy mechanism of
or Sager splint) (Chu 2003 [D]) injury, not requiring extended observation
(Local Expert Consensus [E]). (Cassinelli 2005 [D]).
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Note 4: In infants, a Pavlik harness is an
appropriate choice for immediate
mobilization. Advantages of its use may
include:

- decreased risk of skin complications,

- ease of application without general
anesthesia,

- minimal hospitalization,

. ease of reduction,

- ability to adjust the harness (and therefore
the fracture alignment) if the reduction is
lost,

- minimal cost, and
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Note 2: In those patients with an open
growth plate adjacent to the capital femoral
epiphysis (generally this includes girls
under the age of 13 years and boys under
the age of 15 years) the possibility of
avascular necrosis of the femoral head may
be minimized if the greater trochanter is
used as a starting point instead of the

piriformis fossa (Kanellopoulos 2006 [C], Buford
1998 [C], Gordon 2004 [D], Gordon 2003 [D],
Momberger 2000 [D], Townsend 2000 [D], Buess
1998 [D], Gonzalez-Herranz 1995 [D], Beaty 1994
[D], Mehlman 2006 [E], Mehlman 2004 [E], Local

Expert Consensus [E]).

- ease of feeding, bonding with, and
changing diapers on the infant
(Podeszwa 2004 [D], Stannard 1995 [D]).

- flexible intramedullary nailing may be
selectively used in this group with good
clinical results (Bhatt 2005 abstract [D],

B. patients 6 to 12 years of age and body weight Buechsenschuetz 2002 [D]).

usually 18 to 45.5 kg (40 to 100 Ibs):

- flexible intramedullary nailing results in equi- Table 1: Failure Rate Of Flexible IM Nailing

valent or superior clinical and functional out- Age Failure Rate: Study
comes while minimizing hospital stay and the Study (yrs) Definition of Failure
need for cast immobilization (Bar-On 1997 [B], )
Flynn 2004 [C], Kissel 1989 [C], Bhatt 2005 abstract (Bar-On 1997 [B]) | 6.9-13.2 | 0%: Angulation > 5°
[D1, Buechsenschuetz 2002 [D]). See Table 1. (Buechsenschuetz 19%: Angulation
Note 1: Certain patients in this treatment 2002 [D]) 5.25- > 15° ages 3to 5 yrs
category may have complex and/or 14.92 >10° ages 5to 9 yrs
comminuted femoral shaft fractures. In >5°age>9yrs
:chese siltuztionfs, bridge plating of the (Carey 1996 [D]) | 5.9-10.9 | 8%: Angulation > 5°
femoralshaft fracture may be considerd (Cramer 2000 [C1) | 514 | 7.5%: Any angulation > 0
Consensus [E]). . . . (Kissel 1989 [C]) 813 7.1%: Angulation/
Note 2: In the setting of distal third Malunion
pediatric femoral shaft fractures, in vitro (Ligier 1988 [C]) 516 | 22.5%: Angulation > 5°

biomechanical data suggest that retrograde

flexible nail insertions could be beneficial
(McDonald 2005 abstract [F]).

Note 3: Comparisons between external
fixation and flexible intramedullary nailing
related to malunion and other parameters
have not been studied (Wright 2000 [M], Wright
2005 [B]).

Timing of Surgical Repair
(not applicable for spica casting)

13. It is recommended that surgical intervention be
completed following appropriate clearance for
surgery based on:

- trauma status,

- anesthesia risk, and

- assembly of appropriate members of the surgical
team

(usually within 24 hours of the injury) (Kutscha-
Lissberg 2001 [D], Hedequist 1999 [D], Cramer 1995 [S],

Local Expert Consensus [E]).
Note 1: A delay of surgical repair beyond 24
hours of the injury may be associated with
pulmonary complications, especially for patients
with multiple injuries (Hedequist 1999 [D]).

C. patients 13 to 18 years old and body weight
> 45,5 kg (100 lbs):
- antegrade locked intramedullary nailing
(Buford 1998 [C]).

Note 1: The decision to use antegrade
locked intramedullary nails (versus flexible
intramedullary nailing) is made based upon
the patient’s weight and adequate bone
maturity, as assessed by radiographic exam
(Buess 1998 [D], Greene 1998 [S], McCartney 1994

[SD).
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Table 2: Pain Medications
Medication Indication Dose Frequency Route Ma(;(cl)r;;um Comments
Bupivacaine local ane sthetic at . upto1.0ml/ infiltrate
conclusion of surgical once Lo 2.5mg/ kg
0.25% kg incision
procedure
Bupivacaine ost-operative pain femoral Provides relief u
P P b P 1-1.5mg/kg | once nerve block | 175 mg P
0.5% control injection to 8 hrs post-op
Morphine sulfate | - perioperative, aro_und- 0.1t00.2 mg :)r;tci)gr:?slds?:rl;/\?vith
(> 6 months of the-clock analgesia / 'kg ' every 2 to 4 hrs v 15mg lower dé)se and
age) - patients on NPO repeat if needed
Morphine sulfate | - perioperative, around- 0.03 10 0.05 observe closely, Reduced clearance
(< 6 months of the-clock analgesia m Ik ' repeating doses based | 1V 15mg of morphine in this
age) « patients on NPO 9/xq on observed effects age group
« perioperative, around-
Ketorolac the-clock analgesia 0.5mg/ kg every 6 hrs v 15mg
- patients on NPO
5 doses in
Acetaminophen mild pain iO to15mg/ every 4to 6 hrs oral a 24 hour
9 period
. 5 doses in
A_cetamm(_)phen moderate-severe pain 0.5t01 my / every 4o 6 hrs oral a 24 hour
with codeine kg (codeine) period
moderate-severe pain in
patients allergic to or 0.05t00.15
Oxycodone unable to tolerate mg /kg every 4to 6 hrs oral 10 mg
codeine
» mild to moderate pain 50 10 ma /
Ibuprofen - adjunct for more severe kg g every 6 to 8 hrs oral 400 mg
pain
IV or IM Use with caution in
Diazepam  muscle spasms 0.1 mg/ kg every 4 to 6 hrs (intra- 5mg neonates and
muscular) young infants

(CCHMC Formulary

2006 [X])

Note 2: Prompt stabilization and reduction of a

femoral fracture can decrease pain, decrease

length of stay (LOS) and avoid complications

(Buckley 19

97 [S]).

Pain Management

See Table 2 for summary of recommended doses for

pain medications.

14. It is recommended that pain be routinely assessed
using standard age appropriate scales (Salantera 1999

[C], AAP 2001 [E]).
Note 1: At CCHMC, the accepted scales are:

. birth to

- 1to 7 years

« 310 12 years

- 8years

1year Neonatal Infant Pain Scale
Children’s Hospital of

Eastern Ontario (CHEOPS)
OUCHER or visual analog

scale (VAS)
to adult VAS

(Goldschneider 2001 [S], Haberkern 1991 [S]).

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

Note 2: Valuable information regarding pain
management may also be obtained through the
measurement of physiologic changes,
behavioral observation, and caregiver/parental
input (Goldschneider 2001 [S], Finley 1998 [S], AAP
2001 [E]).
Note 3: See CCHMC Nursing Policies,
Procedures and Standards: Pain Management.

15. Procedure specific recommendations for pain
management:
Spica cast:
A. Itis recommended that pharmacologic

sedation be used for children undergoing
fracture reduction with a spica cast. In
selected cases the treating surgeon may also
opt for other methods including femoral nerve
block, hematoma block and/or general

anesthesia (McCarty 2000 [C], Krauss 2006 [S],
Murat 2003 [S], McCarty 1999 [S], AAP 2002 [E], AAP

1992 [E]).
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16.

17.
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Surgical incision:

B. Itis recommended, for patients whose
treatment includes surgical incision, that the
incision be infiltrated with a local anesthetic at

the conclusion of the surgical procedure
(Krauss 2006 [S], Murat 2003 [S], Goldschneider 2001

[S], Dalens 1995 [S], Berde 1989 [S]).
Note 1: Wound infiltration with local
anesthetic has been shown to decrease

postoperative analgesic requirements
(Goldschneider 2001 [S], Dalens 1995 [S], Berde

1989 [S]).

Note 2: In children undergoing elastic
stable intramedullary nailing, a hematoma
block (with bupivacaine) can effectively aid
in early postoperative pain control (Herrera
2004 [C]).

C. ltis recommended, for the mid-shaft femur
fracture, that femoral nerve blocks (FNB)
using bupivacaine be considered an
appropriate adjunct for aiding in the control of

postoperative pain for up to eight hours (Ronchi
1989 [C], Tondare 1982 [C], Denton 1988 [D],

McCarty 1999 [S]).
Note 1: FNB are more effective for mid-
shaft than for proximal or distal femoral
fractures because the ends of the femur
receive additional innervation from the
sciatic and obturator nerves (Ronchi 1989 [C],
Tondare 1982 [C], Denton 1988 [D], McCarty 1999
[SD.
Note 2: If several administrations of local
anesthetic are considered (e.g. hematoma
block and wound infiltration), total dose of
all injections must be calculated to avoid
toxicity (Local Expert Consensus [E]).

It is recommended that around-the-clock analgesia
dosing be used rather than a pro re nata (PRN)
schedule. Around-the-clock dosing has been
associated with more effective analgesia and
increased patient satisfaction (Higgins 1999 [D], Berde
1989 [S]).

Note: Infants less than three to six months of

age have reduced clearance of morphine and

may be at higher risk for adverse effects than

older children (Goldschneider 2001 [S], Kart 1997 [S]).

It is recommended, to address the needs for pain

relief in a patient who can take medications by

mouth (PO), that for:

- mild pain — administer acetaminophen

- moderate-severe pain — administer acetaminophen
with codeine

18.

19.

Guideline 22

- patients allergic to codeine or who cannot tolerate
it, administer oxycodone (Goldschneider 2001 [S])

- mild to moderate pain, and as an adjunct for more
severe pain — consider ibuprofen administration
(Souter 1994 [S])

(AAP 2001 [E]).

Note 1: Adequate pain management may
necessitate the coordination of activities among
healthcare professionals such as premedicating
for pain before a physical therapy session (Local
Expert Consensus [E]).

Note 2: While there are no pediatric fracture
studies regarding the osteogenic effect of
nonsteroidal anti-inflammatory drugs
(NSAIDs), studies on adult spinal fusion and
animals raise concerns that NSAIDs may inhibit

the likelihood of successful fusion (Macario 2001
[M], Reuben 2005 [B], Glassman 1998 [D], Gajraj 2003

[S], Altman 1995 [F], Ho 1995 [F], Huo 1991 [F]).
Note 3: The effects of codeine to decrease pain
may be related to genetic variation of
cytochrome P450 enzyme CYP2D6, which
metabolizes codeine into morphine. In 4% of
patients, no morphine was detected after
treatment with codeine (Williams 2002 [B]).

It is recommended, as options for children who are
unable to take medications by mouth (NPO) or
require additional pain control:

« IV opioid medications (Haberkern 1991 [S], Berde 1989

[SD);
« IV ketorolac (Sutters 1999 [B], Eberson 1999 [C], Forrest
1997 [S], Souter 1994 [S]);
- hematoma block (with bupivacaine) (Herrera 2004
[CD;
- indwelling femoral nerve catheter (Local Expert
Consensus [E]);
Note: May be considered for complex fractures
with greater than expected or prolonged pain
(Local Expert Consensus [E]).

- multi-modal therapy (Local Expert Consensus [E]).
Note: The coadministration of ketorolac with
morphine may result in decreased use of opioids
and in improved pain relief (Sutters 1999 [B]).

It is recommended that diazepam be administered
as needed to relieve muscle spasms (Local Expert
Consensus [E]).
Note: Use with caution in neonates and young
infants as metabolism of diazepam is decreased.
The active metabolite, desmethyldiazepam, can
accumulate with repeated use causing increased
toxicity (Nau 1984 [C], Morselli 1973 [C]).
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Surgical Site Infection Prophylaxis

20.

21.

(not applicable for spica casting)

It is recommended that one dose of 1V cefazolin,
40 mg/kg of body weight (maximum dose 2000
mg), be administered 0 to 60 minutes prior to
incision to decrease the risk of surgical site
infection (Gillespie 2004 [M], Southwell-Keely 2004 [M],
Classen 1992 [C], ASHP 1999 [S,E], Mangram 1999 [S]).

This recommendation follows the principles of

antibiotic prophylaxis:

- this procedure is classified as a Class | — clean
wound as per CDC Guidelines;

. cefazolin is a narrow spectrum antibiotic that
covers the most probable contaminants, including
Staphylococcus aureus, the most common
organism associated with surgical site infection in
orthopaedic procedures;

- cefazolin is long-acting, safe, and inexpensive

(Mangram 1999 [S]).

Note 1: There is no evidence that additional
reduction in risk of infection is realized with
multiple, versus single, preoperative dosing of
prophylactic antibiotics (Gillespie 2004 [M],
Southwell-Keely 2004 [M]).

Note 2: For patients with penicillin allergy, it is
recommended that IV clindamycin, 10 mg/kg of
body weight (maximum dose 900 gm), be the
alternative antibiotic of choice (Mangram 1999
[s). Vancomycin use is discouraged as it
promotes emergence of vancomycin-resistant
organisms (Medical Letter 1999 [E]).

Note 3: Reduced risk of wound infection has
been demonstrated with prophylactic antibiotics
administered up to two hours before surgery
(Classen 1992 [C]).

It is recommended, to assure adequate blood
levels, that a second dose of antibiotics be
administered after three hours of operating time
prior to wound closure (DiPiro 1985 [B], Mangram
1999 [S]).

Postoperative Activity

22.

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

(not applicable for spica casting)
It is recommended that physical therapy session(s)
begin once the patient has returned to a hospital

room and has fully recovered from anesthesia (Bar-
On 1997 [B], Cramer 2000 [C], Brumback 1999 [C,F],

McGraw 1997 [C], Carey 1996 [D], Timmerman 1993 [D]).
Note: Converting PIVs to saline locks as soon
as possible in the postoperative period will
increase mobility and ease instruction (Local
Expert Consensus [E]).

23.

24.

25.

Guideline 22

It is recommended that physical therapy sessions

for surgical patients include instruction on:

. transfer training;

- bed mobility;

- exercise (ankle pumps, quadriceps sets, gluteal
sets, internal and external hip rotation, hip
abduction/adduction in supine, and straight leg
raises); and

- wheelchair management and/or mobility training

(Cramer 2000 [C], McGraw 1997 [C], Carey 1996 [D]).

It is recommended, for patients undergoing
reduction with flexible intramedullary nails, that
non-weightbearing (NWB) transfers-only status be
maintained for a period of two to three weeks
postoperatively to increase patient comfort and
foster early fracture callus organization (Bar-On
1997 [B], Cramer 2000 [C], Ligier 1988 [C], Carey 1996

[DD).

It is recommended, for patients undergoing
reduction with locked intramedullary nails, that
gait training be initiated once the patient has
recovered from anesthesia.

Toe touch weightbearing (TTWB) status on the
involved lower extremity may be initiated
immediately postoperatively. These patients may
advance to full weightbearing over a period of two
to three weeks (Brumback 1999 [C,F], Carey 1996 [D]).

Nursing Care — procedure specific

26.

27.

It is recommended for children with a spica cast,

in order to prevent skin breakdown, promote

comfort and prevent cast soiling, that:

- the head and upper body be kept elevated to allow
gravity to pull urine and stool away from the cast,

- that the patient be repositioned periodically, and

- that the edges of the cast be “petaled” (except for
waterproof-lined casts)

(Shesser 1986 [E], Local Expert Consensus [E]).

It is recommended, for children undergoing
surgery, that the fractured extremity be elevated,
with application of ice both pre- and
postoperatively, to promote vasoconstriction and
to decrease pain (Metzman 1996 [C], Omer 1971 [C],
Hocutt 1981 [E]).

Treatment of Elevated Temperature
28. It is recommended that a septic workup not be

completed for patients with temperature spikes to

38.2° C (101° F) or less (Local Expert Consensus [E]).
Note: Hematomas associated with femoral shaft
fractures have been shown to be a common
cause of temperature elevation, with a peak
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temperature of about 38.2° C (101° F) occurring
within the first seven days (Clarke 1983 [D]).

Compartment Syndrome
29. It is recommended, if the diagnosis of
compartment syndrome is suspected based on
clinical examination, that appropriate
intracompartmental pressure monitoring be
undertaken (Russell 1985 [C], Hensinger 1998 [S]).
Note 1: Compartment syndrome occurs when
local nerve and muscle becomes ischemic as a
result of increased interstitial tissue pressure
preventing capillary perfusion (willis 1990 [S], ACS
2004 [E]).
Note 2: Compartment syndrome is
characterized by a tense swollen thigh,
increasing pain (out of proportion to the injury),
paresthesia, paresis, and increased compartment
pressure (Russell 1985 [C], Schwartz 1989 [D], Janzing
1996 [O], Hensinger 1998 [S], ACS 2004 [E]).
Note 3: It has been shown that compartment
syndrome may occur in conjunction with
femoral shaft fractures in children (Janzing 1996
[O], Tarlow 1986 [O], Hensinger 1998 [S]).

Patient/Family Education
30. It is recommended that education for the patient
and family:

- begin upon admission and continue throughout the
hospital course;

- be geared to the developmental age of the patient
and the learning abilities of the family/caregivers;

- promote understanding of treatment options, care
of the child after discharge and activity alterations
(Shesser 1986 [E], Cuddy 1986 [X]);

- include assessment of the accessibility of the
bathroom and sleeping area in the home as well as
access to school and requirements for individual
school’s home tutoring (Hughes 1995 [C]);

- address relevant topics including treatment plan,
cast care, diapering/toileting, pain management,
skin care, nutrition, repositioning, recreational
activities, use of automobile restraint, selection of
durable medical equipment (DME), school
coordination and follow up (Hughes 1995 [C], Shesser
1986 [E], Cuddy 1986 [X]).

31. Itis recommended that all children, including
those who must wear a body cast (spica cast) as
part of their femur fracture care, utilize automotive

32.

33.

restraint systems appropriate for age and weight
(Talty 1999 [S], AAP 1999 [E], Bull 1989 [F]).
Note: If a disability parking placard is needed
by the family, a prescription may be written
certifying that the patient has an “orthopaedic
condition” for a specific time duration.

It is recommended that families of all children
with fractured femurs be advised to provide 24-
hour attendance through the recovery course, since
limited mobility increases the risk of further
accidental injury. The child may overestimate
his/her own ability, be overzealous in interactions
with siblings/peers and have limited ability to
react to home disasters such as fires (Local Expert
Consensus [E]).

It is recommended that children be re-entered into

the school system as soon as possible in order to

maintain school performance:

- address explicit concerns regarding accessibility
(stairs, toileting, etc), and

- make arrangements for home tutoring if the school
is unable to accommaodate the child’s medical
needs

(Hughes 1995 [C]).

Discharge Criteria

34.

35.

Discharge to home is appropriate when the

following criteria have been met:

- adequate pain management;

- family/caregivers demonstrate ability and
willingness to care for child at home including
safe transfers;

« necessary home equipment delivered;

. absence/resolution of postoperative complications;

- tolerating diet;

. able to void;

- Social Services notified for safe discharge for
suspected child abuse cases and others as
appropriate

(Local Expert Consensus [E]).

It is recommended, when possible, that follow-up
appointments with Orthopaedic Surgery (and
Physical Therapy for patients with flexible
intramedullary nailing) be scheduled before
discharge, and when not possible, that the family
be counseled regarding the need to schedule these
appointments as soon as possible (Local Expert
Consensus [E]).

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved. Page 8



Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age

Outpatient Management

Quiality of Life Assessment

36.

It is recommended that quality of life be assessed
periodically using the Pediatric Outcomes Data
Collection Instrument (PODCI) conducted during
the course of outpatient follow up at:

« 6 weeks,

- 3 months,

- 6 months, and

« 12 months

for comparison with data collected at presentation

(see assessment recommendation #9) (Lerman 2005
[C], Lerman 2002 [C], Pencharz 2001 [C], Local Expert

Consensus [E]).
Note: Use of quality of life instruments to
assess functional status as an adjunct to clinical,
radiographic, and laboratory assessment in
patient care may be cost-effective and improve

the patient’s experience (Pincus 1989 [C], Skevington
2005 [O], Russak 2003 [0,S], Wolfe 1999 [S,E],
Higginson 2001 [E], Pincus 2000 [E], Local Expert

Consensus [E]).

First Outpatient Visit — procedure specific

37.

38.

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

It is recommended that patients treated via
immediate spica cast immobilization be seen for
orthopaedic outpatient follow up (to include
biplanar x-rays of the fractured femur) within 10
to 14 days of the day of their injury. This visit is
aimed at identifying the small but real percentage
of patients whose fracture will “slip” thus losing
adequate reduction (Local Expert Consensus [E]).
Note: If adequate reduction is not confirmed,
cast wedging in the clinic setting may be
required or re-reduction and repeat casting
under anesthesia may be required (irani 1976 [C],
Local Expert Consensus [E]).

It is recommended that patients treated via flexible

intramedullary nailing be seen for outpatient

follow up with both Orthopaedics and Physical

Therapy within three to four weeks of their injury.

This outpatient visit to include:

- biplanar x-rays of the fractured femur

. orthopaedic evaluation, including assessment and
instructions for appropriate degree of
weightbearing

- initiation of gait training by physical therapy
(using crutches or walkers and limited
weightbearing) (Flynn 2004 [C], Ligier 1988 [C]);

(Local Expert Consensus [E]).

Guideline 22

It is recommended that patients treated via locked
intramedullary nailing be seen for outpatient

orthopaedic follow up (to include biplanar x-rays of
the fractured femur) within four to six weeks
following their injury (Local Expert Consensus [E]).

Implant/Cast Removal — procedure specific

39.

It is recommended that children treated via
immediate spica casting have their spica casts
removed four to six weeks following injury with
biplanar x-rays of the injured femur obtained out
of cast (Local Expert Consensus [E]).
Note: Fractures in infants may heal more
quickly than in older children (Skak 1988 [C]).

. It is recommended that children treated via

flexible intramedullary nailing have arrangements
made for implant removal by the end of the third
month or the beginning of the fourth month
following surgery (Ligier 1988 [C], Local Expert
Consensus [E]).
Note: The flexible intramedullary nail system
currently in use is not designed for permanent
implantation (Ligier 1988 [C]).

. It is recommended that children treated via locked

intramedullary nailing be scheduled for implant
removal on an individualized basis. Candidates
for implant removal are determined by a
combination of patient, family, and pediatric
orthopaedic surgeon factors which may include:
- implant-associated pain

- interest in enlisting in the military

- patient/family preference

- surgeon preference

. surgery-associated risks, including infection
(Local Expert Consensus [E]).

Expected Outcomes

Short and long term expected outcomes for all patients
include:

age- and treatment-appropriate independent
ambulation with an assistive device three to four
weeks postoperatively;

no significant alteration in pre-injury leg length;
resolution of abnormal gait pattern by 12 months
post-injury.

Page 9



Future Research Agenda

1. What is the ideal peri-surgical protocol to minimize

surgical site infection in children undergoing
intramedullary nailing for femoral shaft fracture?

What is the reliability of acetaminophen with
codeine in controlling moderate to severe
postoperative pain in children, considering genetic
variability of codeine metabolism?

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age Guideline 22

3. For femoral shaft fracture patients monitored with

the PODCI for quality of life outcomes, what is the
overall patient/family and clinician satisfaction with
the use of this instrument, and what benefits or
adverse consequences of its use have not been
previously identified?

What are the root causes of unscheduled returns to
the operating room for children who have had
intramedullary nailing for femoral shaft fracture?

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved. Page 10
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Algorithm for Initial Care in the Management of Femoral Shaft Fractures

in children 0 through 17 years of age

Exclusions:

o abdominal or neurological injuries that
require formal surgical intervention

o open femoral fractures

e fracture of head or neck of the femur

o comorbidity of immunodeficiency,
metabolic bone disease, neuromuscular
disease, chronic serious blood
dyscrasias, current treatment of cancer

e Trauma Service consult
o place 2 large-bore needles
e cervical spine assessment

Patient presents with
femur fracture injury

Guideline
eligible?

Risk of
multi-system
injury?

YES

H&P includes:
o Mechanism of injury
e Evaluation for abuse

Guideline 22

Manage as appropriate to findings.

Place 1 large-bore needle

A

(consider in age <2 yr or
selected older child)
e OOL assessment (PODCI)

Abuse
suspected?

YES

For children < 2yrs old and for
selected children 2 to 5 yrs old:
e Social Services consult

o skeletal radiological survey

X-rays of femur:
e AP

A

o Lateral, incl. joints

<6yrs and
<18kg?

AP pelvis x-ray

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

YES Age 6 t0 12 yrs Age > 13 yrs

Wt 18 to 45.5 kg Wt >45.5 kg

Less mature growth plates w More mature growth plates

Y v y
. Imm(_ec_ilatg Flexible Antegrade locked
immobilization o -
- IM nailing IM nailing
(spica cast)
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Development Process

The process by which this guideline was developed is documented
in the Guideline Development Process Manual; a Team Binder
maintains minutes and other relevant development materials. The
recommendations contained in this guideline were formulated by
an interdisciplinary working group which performed systematic
and critical literature reviews, using the grading scale that follows,
and examined current local clinical practices.

Guideline 22

CCHMC Evidence Grading Scale
Meta-analysis or
Systematic Review

A Randomized controlled E Expert opinion or
trial: large sample consensus

B Randomized controlled Basic Laboratory
trial: small sample Research
Prospective trial or
large case series
Retrospective analysis Q | Decision analysis
Other evidence X | No evidence

S Review Article

L Legal requirement

O|O

To select evidence for critical appraisal by the group, the Medline,
EmBase and the Cochrane databases were searched for dates of
July, 2002 through April, 2006 for this revision, and for dates 1980
through 2002 for the original version of this guideline, to generate
an unrefined, “combined evidence” database using a search strategy
focused on answering clinical questions relevant to femoral shaft
fracture and employing a combination of Boolean searching on
human-indexed thesaurus terms (MeSH headings using an OVID
Medline interface) and “natural language” searching on words in the
title, abstract, and indexing terms. The citations were reduced by:
eliminating duplicates, review articles, non-English articles, and
adult articles. The resulting abstracts were reviewed by a
methodologist to eliminate low quality and irrelevant citations.
During the course of the guideline development, additional clinical
questions were generated and subjected to the search process, and
some relevant review articles were identified. All citations in the
original publication were reviewed for appropriateness to this
revision.

A search using the above criteria was conducted for dates of
April, 2006 through September, 2006. Eight relevant articles
were selected as potential future citations for the guideline.
However, none of these references were determined to require
changes to the July, 2006 version of the recommendations.

Appropriate companion documents have been developed to assist
in the effective dissemination and implementation of the
guideline. Experience with implementation of the original
publication of this guideline has provided learnings which have
been incorporated into this revision.

Proposed clinical outcome measures are:
o percent of patients able to transfer with assistance on post-
operative day one (spica cast and flexible IM rod)
o percent of patients able to ambulate independently on post-
operative day two (antegrade locked IM rod)
o percent of patients with improved pain scores within 24
hours of arrival on inpatient unit
Proposed process outcome measures are:
o percent of patients have patient controlled analgesia
discontinued within 12 hours of arrival on inpatient unit
o percent of patients with home assessment completed within
eight hours of arrival on inpatient unit
o percent of patients with medical equipment delivered to their
inpatient room within 24 hours after surgical procedure
o percent of patients with medical equipment documented as
delivered to home (if not using same equipment as inpatient)
o percent of patients with casting procedure beginning within
four hours of triage in the emergency department

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved. Page 12
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o percent of patients who have no other injuries arriving in For more information about this guideline, its supporting evidence
operating room within 24 hours of triage in the emergency and the guideline development process, contact the Health Policy &
department Clinical Effectiveness office at: 513-636-2501 or

o percent of patients with baseline quality of life survey HPCEInfo@cchmec.org .
completed

o percent of patients with femoral shaft fracture order set
utilized

Once the guideline has been in place for three years, the
development team reconvenes to explore the continued validity
of the guideline. This phase can be initiated at any point that
evidence indicates a critical change is needed.

Recommendations have been formulated by a consensus process
directed by best evidence, patient and family preference and
clinical expertise. During formulation of these guidelines, the team
members have remained cognizant of controversies and
disagreements over the management of these patients. They have
tried to resolve controversial issues by consensus where possible
and, when not possible, to offer optional approaches to care in the
form of information that includes best supporting evidence of
efficacy for alternative choices.

The guidelines have been reviewed by clinical experts not involved
in the development process, senior management, and other
individuals as appropriate to their intended purposes.

The guideline was developed without external funding. All Team
Members and Clinical Effectiveness support staff listed have
declared whether they have any conflict of interest and none were
identified.

Copies of this Evidence-Based Care Guideline (EBCG) and its
companion documents are available online and may be
distributed by any organization for the global purpose of
improving child health outcomes. Website address:
http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/ev-
based/default.ntm . Examples of approved uses of the EBCG
include the following:

« copies may be provided to anyone involved in the organization’s
process for developing and implementing evidence-based care
guidelines;

« hyperlinks to the CCHMC website may be placed on the
organization’s website;

« the EBCG may be adopted or adapted for use within the
organization, provided that CCHMC receives appropriate
attribution on all written or electronic documents; and

« copies may be provided to patients and the clinicians who
manage their care.

Notification of CCHMC at HPCEInfo@cchmc.org for any

EBCG, or its companion documents, adopted, adapted,

implemented or hyperlinked by the organization is appreciated.

NOTE: These recommendations result from review of
literature and practices current at the time of their
formulation. This guideline does not preclude using care
modalities proven efficacious in studies published
subsequent to the current revision of this document. This
document is not intended to impose standards of care
preventing selective variances from the recommendations to
meet the specific and unique requirements of individual
patients. Adherence to this guideline is voluntary. The
physician in light of the individual circumstances presented
by the patient must make the ultimate judgment regarding
the priority of any specific procedure.
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Page 13


http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/ev-based/default.htm
http://www.cincinnatichildrens.org/svc/alpha/h/health-policy/ev-based/default.htm
mailto:HPCEInfo@cchmc.org
mailto:HPCEInfo@cchmc.org

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age Guideline 22

|
REFERENCES

Note: When using the electronic version of this document, “____=”

refers to journal articles that have a hyperlink to the abstract.

1.  AAP: American Academy of Pediatrics. The assessment
and management of acute pain in infants, children, and
adolescents. Pediatrics, 108(3): 793-7, 2001, [E]

=,

2. AAP: American Academy of Pediatrics: Guidelines for
monitoring and management of pediatric patients during
and after sedation for diagnostic and therapeutic
procedures. Pediatr, 89(6): 1110-5, 1992, [E]

=,

3. AAP: American Academy of Pediatrics: Guidelines for
monitoring and management of pediatric patients during
and after sedation for diagnostic and therapeutic
procedures: addendum. Pediatrics, 110(4): 836-8, 2002,

[E] .

4. AAP: American Academy of Pediatrics: Transporting
children with special health care needs. Pediatr, 104(4):
988-92, 1999, [E] : o,

5. ACS: Advanced trauma life support (ATLS) program for
doctors. American College of Surgeons, 2004, [E].

6. Agus, H.; Kalenderer, O.; Eryanilmaz, G.; and
Omeroglu, H.: Biological internal fixation of comminuted
femur shaft fractures by bridge plating in children. J

Pediatr Orthop, 23(2): 184-9, 2003, [C] : -,

7. Altman, R. D, Latta, L. L., Keer, R., Renfree, K.,
Homicek, F. J., Banovac, K.: Effect of nonsteroidal
antiinflammatory drugs on fracture healing: a laboratory
study in rats. J Orthop Trauma, 9(5): 392-4000, 1995, [F]

=,

8. Anderson, W. A.: The significance of femoral fractures in
children. Ann Emerg Med, 11(4): 174-7., 1982, [D]

=,

9. ASHP: American Society of Health-System Pharmacists.
Therapeutic Guidelines on Antimicrobial Prophylaxis in
Surgery. Am J Health Syst Pharm, 56(18): 1839-88, 1999,

[S.E] -,
10. Bar-On, E., Sagiv, S., Porat, S.: External fixation or

flexible intramedullary nailing for femoral shaft fractures in
children. A prospective, randomised study. J Bone Joint

Surg Br, 79(6): 975-8., 1997, [B] : -,

11. Barlow, B., Niemirska, M., Gandhi, R., Shelton, M.:
Response to injury in children with closed femur fractures.
J Trauma, 27(4): 429-30., 1987, [C] D,

12. Beals, R. K., Tufts, E.: Fractured femur in infancy: the
role of child abuse. J Pediatr Orthop, 3: 583-6., 1983, [D]

=,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Beaty, J. H., Austin, S. M., Warner, W. C., Canale, S. T.,
Nichols, L.: Interlocking intramedullary nailing of femoral-
shaft fractures in adolescents: preliminary results and
complications. J Pediatr Orthop, 14(2): 178-83., 1994, [D]

=,

Belfer, R. A.; Klein, B. L.; and Orr, L.: Use of the skeletal
survey in the evaluation of child maltreatment. Am J Emerg

Med, 19(2): 122-4, 2001, [D] -,

Berde, C. B.: Pediatric postoperative pain management.
Pediatr Clinics North America, 36(4): 921-41, 1989, [S]

,‘@-

Bhatt, T.; Mehlman, C. T.; Ford, S. L.; and Crawford,
A. H.: Weight >=99 pounds (45 kg) and age >=12 years
predict malunion following elastic stable intramedullary
nailing (Nancy Nailing) of femoral shaft fractures in

children. 2005, [D] -,

Blakemore, L. C., Loder, R. T., Hensinger, R. N.: Role of
intentional abuse in children 1 to 5 years old with isolated
femoral shaft fractures. J Pediatr Orthop, 16(5): 585-8.,

1996, [D] ; -,

Brown, D., and Fisher, E.: Femur fractures in infants and
young children. American Journal of Public Health, 94(4):

558-60, 2004, [O] -,

Brumback, R. J., Toal, T. R., Jr., Murphy-Zane, M. S.,
Novak, V. P., Belkoff, S. M.: Immediate weight-bearing
after treatment of a comminuted fracture of the femoral shaft
with a statically locked intramedullary nail. J Bone Joint
Surg Am, 81(11): 1538-44., 1999, [C,F]

=,

Buckley, S. L.: Current trends in the treatment of femoral
shaft fractures in children and adolescents. Clin Orthop,

(338): 60-73, 1997, [S] -,

Buechsenschuetz, K. E.; Mehlman, C. T.; Shaw, K. J.;
Crawford, A. H.; and Immerman, E. B.: Femoral shaft
fractures in children: traction and casting versus elastic
stable intramedullary nailing. J Trauma, 53(5): 914-21,

2002, [D] e,
Buess, E., Kaelin, A.: One hundred pediatric femoral

fractures: epidemiology, treatment attitudes, and early
complications. J Pediatr Orthop B, 7(3): 186-92., 1998, [D]

@-
Buford, D., Jr., Christensen, K., Weatherall, P.:
Intramedullary nailing of femoral fractures in adolescents.
Clin Orthop, (350): 85-9., 1998, [C] — =,
Bull, M. J., Weber, K., DeRosa, G. P., Stroup, K. B.:
Transporting children in body casts. J Pediatr Orthop, 9(3):
280-4., 1989, [F] e,
Carey, T. P., Galpin, R. D.: Flexible intramedullary nail
fixation of pediatric femoral fractures. Clin Orthop, (332):
110-8., 1996, [D] -,

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved. Page 14


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?orig_db=PubMed&db=PubMed&cmd=Search&defaultField=Title+Word&term=The+assessment+and+management+of+acute+pain+in+infants,+children,+and+adolescents
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1594358&query_hl=2&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12359805
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10506249&query_hl=8&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12604948
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8537842&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7073030&query_hl=14&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10511234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9393916&query_hl=20&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3573092&query_hl=6&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=6655054&query_hl=24&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8188830&query_hl=26&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11239255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2569183&query_hl=28&itool=pubmed_docsum
http://www.aaos.org/wordhtml/anmt2005/poster/p208.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8865041&query_hl=30&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15054003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10565645&query_hl=32&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9170363&query_hl=34&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12435943
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9702667&query_hl=38&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9602805&query_hl=40&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2723047&query_hl=42&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8913152&query_hl=44&itool=pubmed_docsum

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

Cassinelli, E. H.; Young, B.; Vogt, M.; Pierce, M. C.;
and Deeney, V. F.: Spica cast application in the emergency
room for select pediatric femur fractures. J Orthop Trauma,

19(10): 709-16, 2005, [D] -,

CCHMC Formulary: Cincinnati Children's Hospital
Medical Center Online Formulary. Lexicomp, Inc.:

Hudson, Ohio. 2006, [X].

Chu, R. S.; Browne, G. J.; and Lam, L. T.: Traction
splinting of femoral shaft fractures in a paediatric
emergency department: time is of the essence? Emergency
Medicine (Fremantle, W A), 15(5-6): 447-52, 2003, [D]

,‘@-

Ciarallo, L., Fleisher, G.: Femoral fractures: are children
at risk for significant blood loss? Pediatr Emerg Care,

12(5): 343-6, 1996, [D] e,

Clarke, S. A, Ehrlich, M. G., Mankin, J. J., Ryan, J. F.,
Doppelt, S. H.: Hematoma-induced febrile response in the
pediatric patient. J Pediatr Orthop, 3(3): 333-40, 1983, [D]

=,

Classen, D. C.; Evans, R. S.; Pestotnik, S. L.; Horn, S.
D.; Menlove, R. L.; and Burke, J. P.: The timing of
prophylactic administration of antibiotics and the risk of
surgical-wound infection. N Engl J Med, 326(5): 281-6,

1992, [C] -,

Cramer, K. E.: The pediatric polytrauma patient. Clin
Orthop, (318): 125-35, 1995, [S] e,

Cramer, K. E., Tornetta, P., 3rd, Spero, C. R., Alter, S.,
Miraliakbar, H., Teefey, J.: Ender rod fixation of femoral
shaft fractures in children. Clin Orthop, (376): 119-23.,

2000, [C] : -,
Cuddy, C. M.: Caring for the child in a spica case: a
parent's perspective. Orthop Nurs, 5(3): 17-21, 1986, [X]

=,

Czertak, D. J., Hennrikus, W. L.: The treatment of
pediatric femur fractures with early 90-90 spica casting. J
Pediatr Orthop, 19(2): 229-32., 1999, [C]

=,

Dalens, B.: Regional anesthesia in infants, children, and
adolescents. Williams & Wilkins: Baltimore, 1995, [S].

Denton, J. S., Manning, M. P.: Femoral nerve block for
femoral shaft fractures in children: brief report. J Bone

Joint Surg Br, 70(1): 84., 1988, [D] — T,

DiPiro, J. T.; Vallner, J. J.; Bowden, T. A., Jr.; Clark,
B. A.; and Sisley, J. F.: Intraoperative serum and tissue
activity of cefazolin and cefoxitin. Arch Surg, 120(7): 829-

32, 1985, [B] -,

Dowd, M. D., McAneney, C., Lacher, M., Ruddy, R. M.:
Maximizing the sensitivity and specificity of pediatric
trauma team activation criteria. Acad Emerg Med, 7(10):

1119-25., 2000, [C] -,

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Eberson, C. P., Pacicca, D. M., Ehrlich, M. G.: The role
of ketorolac in decreasing length of stay and narcotic
complications in the postoperative pediatric orthopaedic
patient. J Pediatr Orthop, 19: 688-92, 1999, [C]

=,

Ferguson, J., Nicol, R. O.: Early spica treatment of
pediatric femoral shaft fractures. J Pediatr Orthop, 20(2):

189-92., 2000, [C] .

Finley, G. A., McGrath, P. J.: Measurement of pain in
infants and children. IASP Press: Seattle, 1998, [S].

Flynn, J. M. et al.: Comparison of titanium elastic nails
with traction and a spica cast to treat femoral fractures in
children. J Bone Joint Surg Am, 86-A(4): 770-7, 2004, [C]

=,

Forrest, J. B., Heitlinger, E. L., Revell, S.: Ketorolac for
postoperative pain management in children. Drug Safety,

16(5): 309-29, 1997, [S] -,

Gajraj, N. M.: The effect of cyclooxygenase-2 inhibitors on
bone healing. Reg Anesth Pain Med, 28(5): 456-65, 2003,

[s] -,

Galano, G. J.; Vitale, M. A.; Kessler, M. W.; Hyman, J.
E.; and Vitale, M. G.: The most frequent traumatic
orthopaedic injuries from a national pediatric inpatient
population. Journal of Pediatric Orthopedics, 25(1): 39-44,

2005, [D] ‘ -,

Gillespie, W. J., and Walenkamp, G.: Antibiotic
prophylaxis for surgery for proximal femoral and other
closed long bone fractures.[update of Cochrane Database
Syst Rev. 2000;(2):CD000244; PMID: 10796333].
Cochrane Database of Systematic Reviews: CD000244,

2004, [M] -,

Glassman, S. D.; Rose, S. M.; Dimar, J. R.; Puno, R. M.;
Campbell, M. J.; and Johnson, J. R.: The effect of
postoperative nonsteroidal anti-inflammatory drug
administration on spinal fusion. Spine, 23(7): 834-8, 1998,

[D] R

Goldschneider, K. R., Mancuso, T. J., Berde, C. B.: Pain
and its management in children. In Bonica's management of
pain, pp. 797-812. Edited by Loeser, J. D., Philadelphia,

Lippincott Williams & Wilkins, 2001, [S].

Gonzalez-Herranz, P., Burgos-Flores, J., Rapariz, J. M.,
Lopez-Mondejar, J. A., Ocete, J. G., Amaya, S.:
Intramedullary nailing of the femur in children. Effects on
its proximal end. J Bone Joint Surg Br, 77(2): 262-6., 1995,

[D] .,

Gordon, J. E.; Khanna, N.; Luhmann, S. J.; Dobbs, M.
B.; Ortman, M. R.; and Schoenecker, P. L.:
Intramedullary nailing of femoral fractures in children
through the lateral aspect of the greater trochanter using a
modified rigid humeral intramedullary nail: preliminary
results of a new technique in 15 children. J Orthop Trauma,

18(7): 416-22, 2004, [D] -,

Guideline 22

Page 15


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16314719
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=14992059&query_hl=11&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8897541&query_hl=47&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=6874930&query_hl=49&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=1728731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7671506&query_hl=51&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10906866&query_hl=53&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3636756&query_hl=55&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10088694&query_hl=57&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3339065&query_hl=61&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=3160322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11015243&query_hl=63&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10488877&query_hl=65&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10739280&query_hl=67&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15069142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9187531&query_hl=70&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=14556138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15614057&query_hl=20&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11279687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=9563116
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7706343&query_hl=76&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15289686

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

Gordon, J. E.; Swenning, T. A.; Burd, T. A;;
Szymanski, D. A.; and Schoenecker, P. L.: Proximal
femoral radiographic changes after lateral transtrochanteric
intramedullary nail placement in children. J Bone Joint

Surg Am, 85-A(7): 1295-301, 2003, [D] -,

Greene, W. B.: Displaced fractures of the femoral shaft in
children. Unique features and therapeutic options. Clin

Orthop, (353): 86-96., 1998, [S] . -,

Haberkern, C. M., Tyler, D. C., Krane, E. J.:
Postoperative pain management in children. Mt. Sinai J of

Med, 58(3): 247-56, 1991, [S] e,

Hedequist, D., Starr, A. J., Wilson, P., Walker, J.: Early
versus delayed stabilization of pediatric femur fractures:
analysis of 387 patients. J Orthop Trauma, 13(7): 490-3.,

1999, [D] : =,

Hensinger, R. N.: Skeletal trauma in children. In Skeletal
trauma in children, pp. 121-5. Edited by Green, N. E. M. F.
S., Philadelphia, W. B. Saunders, 1998, [S].

Herrera, J. A.; Wall, E. J.; and Foad, S. L.: Hematoma
block reduces narcotic pain medication after femoral elastic
nailing in children. J Pediatr Orthop, 24(3): 254-6, 2004,

[C] .

Higgins, S. S., Turley, K. M., Harr, J., Turley, K.:
Prescription and administration of around the clock
analgesics in postoperative pediatric cardiovascular surgery
patients. Progress Cardiovasc Nurs, 14(1): 19-24, 1999,

[D] ; -,

Higginson, 1. J., and Carr, A. J.: Measuring quality of
life: Using quality of life measures in the clinical setting.

BMJ, 322(7297): 1297-300, 2001, [E] -,

Hinton, R. Y., Lincoln, A., Crockett, M. M., Sponseller,
P., Smith, G.: Fractures of the femoral shaft in children.
Incidence, mechanisms, and sociodemographic risk factors.
J Bone Joint Surg Am, 81(4): 500-9., 1999, [D]

,‘@-

Ho, M. L., Chang, J. K., Wang, G. J.: Antiinflammatory
drug effects on bone repair and remodeling in rabbits. Clin

Orthop, (313): 270-8, 1995, [F] -,
Hocutt, J. E., Jr.: Cryotherapy. Am Fam Physician, 23(3):
141-4., 1981, [E] -,

Hughes, B. F., Sponseller, P. D., Thompson, J. D.:
Pediatric femur fractures: effects of spica cast treatment on
family and community. J Pediatr Orthop, 15(4): 457-60.,

1995, [C] ‘ -,

Huo, M. H., Troiano, N. W., Pelker, R. R., Gundberg,
C. M., Friedlaender, G. E.: The influence of ibuprofen on
fracture repair: biomechanical, biochemical, histologic, and
histomorphometric parameters in rats. J Orthop Research,

9(3): 383-90, 1991, [F] . ©,

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Guideline 22

Infante, A. F., Jr., Albert, M. C., Jennings, W. B.,
Lehner, J. T.: Immediate hip spica casting for femur
fractures in pediatric patients. A review of 175 patients. Clin
Orthop Relat Res, (376): 106-12., 2000, [C]

=,

Irani, R. N., Nicholson, J. T., Chung, S. M.: Long-term
results in the treatment of femoral-shaft fractures in young
children by immediate spica immobilization. J Bone Joint

Surg Am, 58(7): 945-51., 1976, [C] — O,

Janzing, H. P., Broos, P., Rommens, P.: Compartment
syndrome as a complication of skin traction in children with
femoral fractures. J Trauma, 41(1): 156-8, 1996, [O]

@-

Joint Task Force in Advanced Pediatric Life Support:
APLS: the pediatric emergency medicine resource. Jones

and Bartlett Publishers: Sudbury, MA, 2004, [E].

Kanellopoulos, A. D.; Yiannakopoulos, C. K.; and
Soucacos, P. N.: Closed, locked intramedullary nailing of
pediatric femoral shaft fractures through the tip of the
greater trochanter. J Trauma, 60(1): 217-22; discussion 222-

3, 2006, [C] -,

Kanlic, E. M.; Anglen, J. O.; Smith, D. G.; Morgan, S.
J.; and Pesantez, R. F.: Advantages of submuscular bridge
plating for complex pediatric femur fractures. Clin Orthop

Relat Res, (426): 244-51, 2004, [D] o,

Kart, T., Christrup, L. L., Rasmussen, M.: Recommended
use of morphine in neonates, infants and children based on a
literature review: Part 2--clinical use. Paediatr Anaesthesia,

7(2): 93-101, 1997, [S] -,
King, J., Diefendorf, D., Apthorp, J., Negrete, V. F.,

Carlson, M.: Analysis of 429 fractures in 189 battered
children. J Pediatr Orthop, 8(5): 585-9, 1988, [D]

E@-
Kissel, E. U., Miller, M. E.: Closed Ender nailing of femur
fractures in older children. J Trauma, 29(11): 1585-8., 1989,
[C] _— ®,
Kowal-Vern, A., Paxton, T. P., Ros, S. P., Lietz, H.,

Fitzgerald, M., Gamelli, R. L.: Fractures in the under-3-
year-old age cohort. Clin Pediatr (Phila), 31(11): 653-9.,

1992, [D] . -,

Krauss, B., and Green, S. M.: Procedural sedation and
analgesia in children. Lancet, 367(9512): 766-80, 2006, [S]

=,

Kruse, R. W., Fracchia, M., Boos, M., Guille, J. T.,
Bowen, J. R.: Goretex fabric as a cast underliner in
children. J Pediatr Orthop, 11(6): 786-7., 1991, [C]

=,

Kutscha-Lissberg, F., Hopf, F.K., Kollig, E., Muhr, G.:
How risky is early intramedullary nailing of femoral
fractures in polytraumatized patients? Injury, 32(4): 289-93,

2001, [D] -,

Page 16


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12851355
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9728163&query_hl=78&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1875963&query_hl=80&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10513971&query_hl=82&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15105718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10431315&query_hl=87&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11375237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10225795&query_hl=89&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7641490&query_hl=91&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7468403&query_hl=93&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7560034&query_hl=97&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2010842&query_hl=99&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10906864&query_hl=101&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=977626&query_hl=103&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8676413&query_hl=105&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16456459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15346081
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9188108&query_hl=109&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3170740&query_hl=111&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2585570&query_hl=113&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1424393&query_hl=117&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16517277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1960208&query_hl=119&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11325364&query_hl=121&itool=pubmed_docsum

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

Lerman, J. A.; Sullivan, E.; Barnes, D. A.; and Haynes,
R. J.: The Pediatric Outcomes Data Collection Instrument
(PODCI) and functional assessment of patients with
unilateral upper extremity deficiencies. J Pediatr Orthop,

25(3): 405-7, 2005, [C] -,

Lerman, J. A.; Sullivan, E.; and Haynes, R. J.: The
Pediatric Outcomes Data Collection Instrument (PODCI)
and functional assessment in patients with adolescent or
juvenile idiopathic scoliosis and congenital scoliosis or
kyphosis. Spine, 27(18): 2052-7; discussion 2057-8, 2002,

[C] .

Ligier, J. N., Metaizeau, J. P., Prevot, J., Lascombes, P.:
Elastic stable intramedullary nailing of femoral shaft
fractures in children. J Bone Joint Surg Br, 70(1): 74-7.,

1988, [C] -,

Local Expert Consensus: During guideline development
timeframe, [E].

Lynch, J. M., Gardner, M. J., Gains, B.: Hemodynamic
significance of pediatric femur fractures. J Pediatr Surg,

31(10): 1358-61., 1996, [D] -,

Macario, A., and Lipman, A. G.: Ketorolac in the era of
cyclo-oxygenase-2 selective nonsteroidal anti-
inflammatory drugs: a systematic review of efficacy, side
effects, and regulatory issues. Pain Med, 2(4): 336-51,

2001, [M] -,

Maksoud, J. G., Jr., Moront, M. L., Eichelberger, M.
R.: Resuscitation of the injured child. Semin Pediatr Surg,

4(2): 93-9., 1995, [S] -,

Mangram, A. J., Horan, T. C., Pearson, M. L. Silver, L.
C., Jarvis, W. R.: Guideline for prevention of surgical site
infection. Inf Control Hosp Epidemiology, 20(4): 250-78;

quiz 279-80, 1999, [S] -,

Martinez, A. G., Carroll, N. C., Sarwark, J. F., Dias, L.
S., Kelikian, A. S., Sisson, G. A. Jr.: Femoral shaft
fractures in children treated with early spica cast. J Pediatr

Orthop, 11(6): 712-6, 1991, [D] e,

McCartney, D., Hinton, A., Heinrich, S. D.: Operative
stabilization of pediatric femur fractures. Orthop Clin

North Am, 25(4): 635-50., 1994, [S] e,

McCarty, E. C., Mencio, G. A, Green, N. E.: Anesthesia
and analgesia for the ambulatory management of fractures
in children. J Am Acad Orthop Surg, 7(2): 81-91., 1999, [S]

=,

McCarty, E. C., Mencio, G. A., Walker, L. A., Green, N.
E.: Ketamine sedation for the reduction of children's
fractures in the emergency department. J Bone Joint Surg

Am, 82-A(7): 912-8, 2000, [C] .

McDonald, N.; Mehlman, C. T.; Bylski-Austrow, D.;
and Glass, D.: Nail fixation of pediatric distal third
femoral shaft fractures: retrograde insertion increases
stiffness in bending but not axial torsion. 2005, [F]

=,

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Guideline 22

McGraw, J. J., Gregory, S. K.: Ender nails: an alternative
for intramedullary fixation of femoral shaft fractures in
children and adolescents. South Med J, 90(7): 694-6., 1997,

[C] - -,

Medical Letter: Antimicrobial prophylaxis in surgery. Med
Lett Drugs Ther, 41(1060): 75-9, 1999, [E] T,

Mehlman, C. T.: Editorial comment. J Trauma, 60(1): 222-
3, 2006, [E] -,

Mehlman, C. T.: Invited Commentary. J Orthop Trauma,
18(7): 423-4, 2004, [E] .,

Metzman, L., Gamble, J. G., Rinsky, L. A.: Effectiveness
of ice packs in reducing skin temperature under casts. Clin

Orthop, (330): 217-21., 1996, [C] e,

Momberger, N., Stevens, P., Smith, J., Santora, S. Scott,
S., Anderson, J.: Intramedullary nailing of femoral
fractures in adolescents. J Pediatr Orthop, 20(4): 482-4,

2000, [D] ; -,

Morselli, P. L., Principi N., Tognoni, G.: Diazepam
elimination in premature and full term infants, and children.
J Perinatal Med, 1(2): 133-41, 1973, [C]

=,

Murat, I.; Gall, O.; and Tourniaire, B.: Procedural pain in
children: evidence-based best practice and guidelines.[see
comment]. Regional Anesthesia & Pain Medicine, 28(6):

561-72, 2003, [S] -,

Nau, H.; Luck, W.; and Kuhnz, W.: Decreased serum
protein binding of diazepam and its major metabolite in the
neonate during the first postnatal week relate to increased
free fatty acid levels. Br J Clin Pharmacol, 17(1): 92-8,

1984, [C] -,

Omer, G. E., Jr., Brobeck, A. G.: An evaluation of ice
application with postoperative dressings. Clin Orthop, 81:

117-21., 1971, [C] e,

Pencharz, J.; Young, N. L.; Owen, J. L.; and Wright, J.
G.: Comparison of three outcomes instruments in children. J

Pediatr Orthop, 21(4): 425-32, 2001, [C] e,

Petrie, D., Lane, P., Stewart, T. C.: An evaluation of
patient outcomes comparing trauma team activated versus
trauma team not activated using TRISS analysis. Trauma
and Injury Severity Score. J Trauma, 41(5): 870-3;

discussion 873-5., 1996, [C] D,

Pincus, T.; Callahan, L. F.; Brooks, R. H.; Fuchs, H. A;
Olsen, N. J.; and Kaye, J. J.: Self-report questionnaire
scores in rheumatoid arthritis compared with traditional
physical, radiographic, and laboratory measures. Ann Intern

Med, 110(4): 259-66, 1989, [C] -,

Pincus, T., and Wolfe, F.: An infrastructure of patient
questionnaires at each rheumatology visit: improving
efficiency and documenting care. J Rheumatol, 27(12):

2727-30, 2000, [E] -,

Page 17


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15832164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12634568
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3339064&query_hl=125&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8906660&query_hl=127&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15102238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7633856&query_hl=129&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10219875&query_hl=136&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=1960192&query_hl=138&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8090476&query_hl=140&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10217816&query_hl=142&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10901305&query_hl=145&itool=pubmed_docsum
http://www.hwbf.org/ota/am/ota05/otapo/OTP05062.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9225890&query_hl=147&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11004930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16456459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15289686
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8804296&query_hl=149&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10912604&query_hl=153&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=4806567&query_hl=155&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=14634949
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=6419763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=5133030&query_hl=159&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11433150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8913219&query_hl=165&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=2913913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11128653

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age

105. Plancher, K., and Donshik, J.: Femoral neck and
ipsilateral neck and shaft fractures in the young adults.
Orthop Clin North Am, 28(3): 447-59, 1997, [S]

@-

106. Podeszwa, D. A.; Mooney, J. F., 3rd; Cramer, K. E.;
and Mendelow, M. J.: Comparison of Pavlik harness
application and immediate spica casting for femur fractures
in infants. J Pediatr Orthop, 24(5): 460-2, 2004, [D]

@-

107. Reuben, S. S., and Ekman, E. F.: The effect of
cyclooxygenase-2 inhibition on analgesia and spinal fusion.
J Bone Joint Surg Am, 87(3): 536-42, 2005, [B]

@-

108. Rewers, A.; Hedegaard, H.; Lezotte, D.; Meng, K.;
Battan, F. K.; Emery, K.; and Hamman, R. F.:
Childhood femur fractures, associated injuries, and
sociodemographic risk factors: a population-based study.
Pediatrics, 115(5): e543-52, 2005, [D]

@-

109. Roberts, 1., Campbell, F., Hollis, S. Yates, D.: Reducing
accident death rates in children and young adults: the
contribution of hospital care. Report on behalf of the
Steering Committee of the Major Trauma Outcome Study
Group. BMJ, 313(7067): 1239-41, 1996, [C]

=,

110. Ronchi, L., Rosenbaum, D., Athouel, A., Lemaitre, J. L.,
Bermon, F., de Villepoix, C., Le Normand, Y.: Femoral
nerve blockade in children using bupivacaine.
Anesthesiology, 70(4): 622-4., 1989, [C]

=,

111. Routt, M.: Fractures of the femoral shaft. In Skeletal
trauma in children, pp. 405-29. Edited by Green NE, S.,

MF, Philadelphia, W.B.Saunders, 1998, [S].

112. Russak, S. M. et al.: The use of rheumatoid arthritis
health-related quality of life patient questionnaires in
clinical practice: lessons learned. Arthritis Rheum, 49(4):

574-84, 2003, [O,9] -,

113. Russell, W. L., Apyan, P. M., Burns, R. P.: Utilization
and wide clinical implementation using the wick catheter
for compartment pressure measurement. Surg Gynecol

Obstet, 160(3): 207-10., 1985, [C] ; -,

114. Salantera, S., Lauri, S., Salmi, T. T., Aantaa, R.:
Nursing activities and outcomes of care in the assessment,
management, and documentation of children’s pain. J
Pediatr Nursing, 14(6): 408-15, 1999, [C]

=,

115. Sane, S. M., Kleinman, P. K., Cohen, R. A., DiPietro, M.
A., Seibert, J. J., Wood, B. P., Zerin, M. J., et al:
American Academy of Pediatric Section on Radiology:
diagnostic imaging of child abuse. Pediatrics, 105(6):

1345-8, 2000, [E] ; -,

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Guideline 22

Scherl, S. A., Miller, L., Lively, N., Russinoff, S.,
Sullivan, C. M., Tornetta, P.: Accidental and
nonaccidental femur fractures in children. Clin Orthop Rel

Res, (376): 96-105, 2000, [D] ‘ ©,

Schwartz, J. T., Jr., Brumback, R. J., Lakatos, R., Poka,
A., Bathon, G. H., Burgess, A. R.: Acute compartment
syndrome of the thigh. A spectrum of injury. J Bone Joint

Surg Am, 71(3): 392-400., 1989, [D] e,

Schwend, R. M., Werth, C., Johnston, A.: Femur shaft
fractures in toddlers and young children: rarely from abuse.
J Pediatr Orthop, 20(4): 475-81, 2000, [D]

=,

Shesser, L. K., Kling, T. F., Jr.: Practical considerations in
caring for a child in a hip spica cast: an evaluation using
parental input. Orthop Nurs, 5(3): 11-5., 1986, [E]

,‘@-

Skak, S. V., and Jensen, T. T.: Femoral shaft fracture in
265 children. Log-normal correlation with age of speed of
healing. Acta Orthop Scand, 59(6): 704-7, 1988, [C]

=,

Skevington, S. M.; Day, R.; Chisholm, A.; and Trueman,
P.: How much do doctors use quality of life information in
primary care? Testing the trans-theoretical model of
behaviour change. Qual Life Res, 14(4): 911-22, 2005, [O]

=,

Souter, A. J., Fredman, B., White, P. F.: Controversies in
the perioperative use of nonsteroidal antiinflammatory
drugs. Anesth Analg, 79(6): 1178-90, 1994, [S]

=,

Southwell-Keely, J. P.; Russo, R. R.; March, L.;
Cumming, R.; Cameron, I.; and Brnabic, A. J.:
Antibiotic prophylaxis in hip fracture surgery: a
metaanalysis. Clin Orthop Relat Res, (419): 179-84, 2004,

[M] : -,

Stannard, J. P., Christensen, K. P., Wilkins, K. E.: Femur
fractures in infants: a new therapeutic approach. J Pediatr
Orthop, 15(4): 461-6.,1995,[D] ... =,

Sugi, M., Cole, W. G.: Early plaster treatment for fractures
of the femoral shaft in childhood. J Bone Joint Surg Br,

69(5): 743-5., 1987, [C] e,

Sutters, K. A.; Shaw, B. A.; Gerardi, J. A.; and Hebert,
D.: Comparison of morphine patient-controlled analgesia
with and without ketorolac for postoperative analgesia in
pediatric orthopedic surgery. Am J Orthop, 28(6): 351-8,

1999, [B] -,
Talty, J. L., Keller, M. K., Chappelow, M., Stroup, K. B.,

Bull, M. J.: Transporting children with orthopaedic
conditions and surgeries. Orthop Nurs, 18(6): 29-35, 1999,

[S] —®,
Tarlow, S. D., Achterman, C. A., Hayhurst, J., Ovadia,

D. N.: Acute compartment syndrome in the thigh
complicating fracture of the femur. J Bone Joint Surg Am,

68-A(9): 1439-43, 1986, [O] -,

Page 18


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9208836&query_hl=167&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15308892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15741619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15867019&query_hl=46&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8939113&query_hl=169&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2929998&query_hl=171&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12910566
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3975792&query_hl=173&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10638055&query_hl=175&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10835079&query_hl=182&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10906863&query_hl=184&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2925712&query_hl=186&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10912603&query_hl=190&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3636755&query_hl=192&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=3213461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16041889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7978444&query_hl=196&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15021151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7560035&query_hl=198&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2824519&query_hl=200&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10401901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11062612&query_hl=202&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=3782215&query_hl=206&itool=pubmed_docsum

Evidence-Based Clinical Care Guideline for Management of Femoral Shaft Fractures in children 0 through 17 years of age Guideline 22

129. Timmerman, L. A, Rab, G. T.: Intramedullary nailing of
femoral shaft fractures in adolescents. J Orthop Trauma,

7(4): 331-7,1993,[D] .=,

130. Tondare, A. S., Nadkarni, A. V.: Femoral nerve block for
fractured shaft of femur. Can Anaesth Soc J, 29(3): 270-1.,

1982, [C] -,

131. Tortolani, P.; Ain, M.; Miller, N.; Brumback, R.; and
Sponseller, P.: Tibial nails for femoral shaft fractures in
adolescents: "off-label™" usage. Orthop, 24(6): 553-7, 2001,

[D] o -,

132. Townsend, D. R., Hoffinger, S.: Intramedullary nailing of
femoral shaft fractures in children via the trochanter tip.
Clin Orthop Relat Res, (376): 113-8., 2000, [D]

=,

133. Unal, V. S.; Gulcek, M.; Unveren, Z.; Karakuyu, A.;
and Ucaner, A.: Blood loss evaluation in children under
the age of 11 with femoral shaft fractures patients with
isolated versus multiple injuries. J Trauma, 60(1): 224-6;

discussion 226, 2006, [C] D,

134. Vernon, D. D., Furnival, R. A., Hansen, K. W., Diller, E.
M., Bolte, R. G, Johnson, D. G., Dean, J. M.: Effect of a
pediatric trauma response team on emergency department
treatment time and mortality of pediatric trauma victims.

Pediatrics, 103(1): 20-4., 1999, [C] e,

135. Wilbur, J. H., Thompson, G. H.: The multiply injured
child. In Skeletal trauma in children. Edited by Green, N.
E., and Swiontkowski, M. F., Philadelphia, WB Saunders,

1998, [S].

136. Williams, D. G.; Patel, A.; and Howard, R. F.:
Pharmacogenetics of codeine metabolism in an urban
population of children and its implications for analgesic
reliability. Br J Anaesth, 89(6): 839-45, 2002, [B]

=,

137. Willis, R. B., Rorabeck, C. H.: Treatment of compartment
syndrome in children. Orthop Clin North Am, 21(2): 401-

12.,1990, [S] e,

138. Wolfe, F., and Pincus, T.: Listening to the patient: a
practical guide to self-report questionnaires in clinical care.
Arthritis Rheum, 42(9): 1797-808, 1999, [S,E]

=,

139. Wolff, C. R., James, P.: The prevention of skin
excoriation under children's hip spica casts using the
goretex pantaloon. J Pediatr Orthop, 15(3): 386-8., 1995,

[C] e,
140. Wright, J. G.: The treatment of femoral shaft fractures in

children: a systematic overview and critical appraisal of the
literature. Canadian Journal of Surgery, 43(3): 180-9,

2000, [M] ; -,
141. Wright, J. G.; Wang, E. E.; Owen, J. L.; Stephens, D.;
Graham, H. K.; Hanlon, M.; Nattrass, G. R.; Reynolds,

R. A.; and Coyte, P.: Treatments for paediatric femoral
fractures: a randomised trial.[see comment]. Lancet,

365(9465): 1153-8, 2005, [B] -,

Copyright © 2002, 2006 Cincinnati Children's Hospital Medical Center; all rights reserved. Page 19


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8377042&query_hl=210&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7074406&query_hl=212&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=11430734&query_hl=214&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10906865&query_hl=216&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16456460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9917434&query_hl=218&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12453926
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=2183136&query_hl=220&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10513792
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=7790500&query_hl=222&itool=pubmed_docsum
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10851411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15794970&query_hl=48&itool=pubmed_docsum

