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Importance of the Topic

F
ractures cause considerable

morbidity and often result in

pain, loss of function, and

decreased productivity [8]. Delayed

union and nonunion complicate

approximately 5% to 10% of fractures

and often require further surgical or

nonsurgical intervention [7]. A number

of adjunct methods have been pro-

posed to accelerate fracture healing,

including low-intensity pulsed ultra-

sound (LIPUS).

Ultrasound therapy delivers nonin-

vasive soundwaves, which are believed

to induce low-level micromechanical

forces at the fracture site, stimulating

the molecular and cellular responses in

fracture healing [5, 13]. The first suc-

cessful application of LIPUS for

human nonunions was demonstrated in

1983 in a study that reported healing in

70% of 26 fractures [15]. In 1994 and

2000, the FDA approved ultrasound

for accelerating the healing of acute

fractures and existing nonunions [11].

This Cochrane Review systemati-

cally reviewed the best available

evidence on LIPUS, high-intensity

pulsed ultrasound, and extracorporeal

shockwave therapy for acute fractures

in adults. After evaluating 12 studies

that enrolled a total of 622 patients

with 648 fractures, no meaningful

reductions with LIPUS in time to

A Note from the Editor-In-Chief:

We are pleased to publish the next installment

of Cochrane in CORR1, our partnership

between CORR1, The Cochrane

Collaboration1, and McMaster University’s

Evidence-Based Orthopaedics Group. In it,

researchers from McMaster University and

other institutions will provide expert

perspective on an abstract originally

published in The Cochrane Library that we

think is especially important.

(Griffin XL, Parsons N, Costa ML, Metcalfe

D. Ultrasound and shockwave therapy for

acute fractures in adults. Cochrane Database

of Systematic Reviews 2014, Issue 6. Art. No.:

CD008579. DOI: 10.1002/

14651858.CD008579.pub3).

Copyright� 2014TheCochraneCollaboration.

Published by John Wiley & Sons, Ltd.

Reproduced with permission.

The authors certify that they, or any members of

their immediate families, have no funding or

commercial associations (eg, consultancies,

stock ownership, equity interest, patent/

licensing arrangements, etc.) that might pose a

conflict of interest in connection with the

submitted article.

All ICMJE Conflict of Interest Forms for authors

and Clinical Orthopaedics and Related

Research1 editors and boardmembers are on file

with thepublicationandcanbeviewedon request.

The opinions expressed are those of the writers,

anddonot reflect theopinionorpolicy ofCORR1

or TheAssociation of Bone and Joint Surgeons1.

Cochrane Reviews are regularly updated as new

evidence emerges and in response to feedback,

and The Cochrane Library

(http://www.thecochranelibrary.com) should be

consulted for the most recent version of the

review.

This Cochrane in CORR1 column refers to the

abstract available at:

DOI:10.1002/14651858.CD008579.pub3.

I. S. Aleem MD, FRCSC,

M. Bhandari MD, PhD, FRCSC

Division of Orthopaedics, Department of

Surgery, McMaster University,

Hamilton, ON, Canada

I. S. Aleem MD, FRCSC (&)

Center for Evidence-Based

Orthopaedics, 293 Wellington Street

North, Suite 110, Hamilton, ON L8L

8E7, Canada

e-mail: aleemi@mcmaster.ca;

ilyas.aleem@mail.utoronto.ca

Cochrane in CORR
Published online: 5 April 2016

� The Association of Bone and Joint Surgeons1 2016

123

Clin Orthop Relat Res (2016) 474:1553–1559 / DOI 10.1007/s11999-016-4816-1

Clinical Orthopaedics
and Related Research®

A Publication of  The Association of Bone and Joint Surgeons®

http://dx.doi.org/10.1002/14651858.CD008579.pub3
http://dx.doi.org/10.1002/14651858.CD008579.pub3
http://www.thecochranelibrary.com
http://dx.doi.org/10.1002/14651858.CD008579.pub3
http://crossmark.crossref.org/dialog/?doi=10.1007/s11999-016-4816-1&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s11999-016-4816-1&amp;domain=pdf


union of acute fractures, fractures with

delayed unions, or nonunions were

found when compared to controls.

Upon Closer Inspection

Heterogeneity in systematic reviews

should be explored and explained.

Exploration may reveal poor study

design, inconsistent reporting, or relia-

bility of outcome measures or ‘‘real’’

sources of variation related to patient or

fracture characteristics, interventions,

and outcome measures [6]. The authors

reported considerable statistical

heterogeneity (I2 = 90%) for the out-

come of fracture healing with LIPUS,

which was explored but not explained

by two subgroup analyses a priori:

Upper- versus lower-limb fractures and

smoking status. An additional subgroup

analysis comparing nonoperatively with

surgically-treated fractures likewise

found no benefit to LIPUS. Posthoc

sensitivity analyses, in which outlier

studies were excluded, also did not

explain heterogeneity. The authors did

not explore the assessment of fracture

union, a potentially important source of

heterogeneity in fracture studies.

Although adjudication of outcomes

has been shown to provide amore reliable

and valid outcome assessment in fracture

healing [12], only one of the included

studies [10] used a blinded panel to

adjudicate outcomes. Furthermore, the

method and timing of assessing radio-

graphic union varied widely, with no

consistent measure of radiographic union

used across studies. Standardized assess-

ments of union, such as the Radiographic

Union Scale for Tibial (RUST) fractures

[14] or the Radiographic Union Score for

Hip [4] have been shown to substantially

improve agreement of fracture-healing

assessment [1, 9].

Take-home Messages

Despite the apparent lack of benefit, a

survey of 450Canadian trauma surgeons

in 2008 [3] (response rate: 79%) showed

that 45% of surgeons used either LIPUS

or electrical stimulators as part of their

treatment strategies for managing acute

tibial fractures in adults, divided almost

equally between electrical stimulators

and ultrasound therapy. Most respon-

dents (80%) considered a reduction in

healing time due to a bone stimulator of 6

weeks to be clinically important. The

current available evidence, however,

does not support this practice.

The Trial to Re-evaluate Ultra-

Sound in the treatment of Tibial

(TRUST) fractures [2] is a concealed,

blinded randomized trial engaging 25

trauma centers comparing LIPUS ver-

sus placebo for operatively treated

tibial fractures using primarily patient-

important functional outcomes (Physi-

cal Component Summary Score of the

SF-36). Radiographic assessment of

healing is assessed using the RUST

score, which was found to exhibit

improvements in reliability compared

to previously published scores [14].

By addressing many of the method-

ological issues inherent in previous

trials, particularly issues of clinical

heterogeneity, small sample size, risk of

bias, and limited assessment of patient-

important outcomes, TRUST aims to

definitively elucidate the role of ultra-

sound therapy in fracture healing.

123

1554 Aleem and Bhandari Clinical Orthopaedics and Related Research1

Cochrane in CORR



Appendix

123

Volume 474, Number 7, July 2016 Cochrane in CORR1 1555

Cochrane in CORR



123

1556 Aleem and Bhandari Clinical Orthopaedics and Related Research1

Cochrane in CORR



123

Volume 474, Number 7, July 2016 Cochrane in CORR1 1557

Cochrane in CORR



123

1558 Aleem and Bhandari Clinical Orthopaedics and Related Research1

Cochrane in CORR



References
1. Bhandari M, Chiavaras MM, Parasu

N, Choudur H, Ayeni O, Chakra-
vertty R, Bains S, Hak A, Sprague S,
Petrisor B. Radiographic union score
for hip substantially improves
agreement between surgeons and
radiologists. BMC Musculoskelet
Disord. 2013;14:70.

2. Busse JW, Bhandari M, Einhorn TA,
Heckman JD, Leung KS, Schemitsch
E, Tornetta P, 3rd, Walter SD,
Guyatt GH. Trial to re-evaluate
ultrasound in the treatment of tibial
fractures (TRUST): A multicenter
randomized pilot study. Trials.
2014;15:206.

3. Busse JW, Morton E, Lacchetti C,
Guyatt GH, Bhandari M. Current
management of tibial shaft fractures:
A survey of 450 Canadian orthope-
dic trauma surgeons. Acta Orthop.
2008;79:689–694.

4. Chiavaras MM, Bains S, Choudur H,
Parasu N, Jacobson J, Ayeni O, Pet-
risor B, Chakravertty R, Sprague S,
Bhandari M. The Radiographic
Union Score for Hip (RUSH): the use
of a checklist to evaluate hip fracture
healing improves agreement between

radiologists and orthopedic surgeons.
Skeletal Radiol. 2013;42:1079–1088.

5. Ebrahim S, Mollon B, Bance S,
Busse JW, Bhandari M. Low-inten-
sity pulsed ultrasonography versus
electrical stimulation for fracture
healing: A systematic review and
network meta-analysis. Can J Surg.
2014;57:E105–118.

6. Glasziou PP, Sanders SL. Investigating
causes of heterogeneity in systematic
reviews. StatMed. 2002;21:1503–1511.

7. Goldstein C, Sprague S, Petrisor BA.
Electrical stimulation for fracture
healing: current evidence. J Orthop
Trauma. 2010;24 Suppl 1:S62–65.

8. Griffin XL, Parsons N, Costa ML,
Metcalfe D. Ultrasound and shock-
wave therapy for acute fractures in
adults. Cochrane Database Syst Rev.
2014;6:CD008579.

9. Kooistra BW, Dijkman BG, Busse
JW, Sprague S, Schemitsch EH,
Bhandari M. The radiographic union
scale in tibial fractures: Reliability
and validity. J Orthop Trauma.
2010;24 Suppl 1:S81–86.

10. Mayr E, Rudzki MM, Rudzki M,
Borchardt B, Hausser H, Ruter A.
Does low intensity, pulsed ultrasound

speed healing of scaphoid fractures?
[in German]. Handchir Mikrochir
Plast Chir. 2000;32:115–122.

11. Rubin C, Bolander M, Ryaby JP,
Hadjiargyrou M. The use of low-in-
tensity ultrasound to accelerate the
healing of fractures. J Bone Joint
Surg Am. 2001;83-A:259–270.

12. Vannabouathong C, Saccone M,
Sprague S, Schemitsch EH, Bhandari
M. Adjudicating outcomes: funda-
mentals. J Bone Joint Surg Am.
2012;94 Suppl 1:70–74.

13. Watanabe Y, Matsushita T, Bhandari
M, Zdero R, Schemitsch EH. Ultra-
sound for fracture healing: current
evidence. J Orthop Trauma. 2010;24
Suppl 1:S56–61.

14. Whelan DB, Bhandari M, Stephen D,
Kreder H, McKee MD, Zdero R,
Schemitsch EH. Development of the
radiographic union score for tibial
fractures for the assessment of tibial
fracture healing after intramedullary
fixation. J Trauma. 2010;68:629–632.

15. Xavier CAM, Duarte LR. Ultrasonic
stimulation of the osseous callus [in
Spanish]. Rev Brasileira Orthop.
1983;18:73–80.

123

Volume 474, Number 7, July 2016 Cochrane in CORR1 1559

Cochrane in CORR


	Cochrane in CORRreg: Ultrasound 	and Shockwave Therapy for Acute Fractures 	in Adults (Review)
	Importance of the Topic
	Upon Closer Inspection
	Take-home Messages
	Appendix
	References




