
Appendix 1 Search strategy (e.g., PubMed)

# Searches

1 (Palmar Plate/or Fracture Fixation, Internal/or Bone plate/) and (Wrist/or Wrist Joint/or Radius/or Radius Fractures/)

2 ((radius or radial) adj3 fracture�).tw,kw.

3 ((volar or palmar) adj3 (plat� or fixati�)).tw,kw.

4 2 and 3

5 1 or 4

6 ((Leyton Hewitt or horizon or tangential or oblique or carpal shoot through or skyline or Hoya or radial groove)
adj3 view�).tw,kw.

7 ((screw� or hardware) adj8 (penetrat� or prominen� or placement� or protrud� or protrusion�)).tw,kw.

8 6 or 7

9 5 and 8

10 Limit 9 to English language

Note: Databases used were: Ovid MEDLINE, PubMed, Scopus, Web of Science, and Cochrane.
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Appendix 4

PRISMA 2009 Flow Diagram

Records identified through 
database searching 

(n = 398)

Sc
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en
in
g
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ty

Id
en
tif
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io
n Additional records identified 

through other sources
(n = 6)

Records after duplicates removed
(n = 163)

Records screened 
(n = 163)

Records excluded 
(n = 116)

Full-text articles 
assessed for eligibility 

(n = 47)

Full-text articles 
excluded, with reasons 
(n=13)
Only Abstract Available: 
(n=2)
No focus on detection of 
dorsal/intra –articular 
screw penetration (n=4)
Description of surgical 
technique only (n=1)
Data on reliability, 
efficacy or accuracy
(sensitivity) not 
retrievable (n=4)
Modality not available 
intra-operatively: (n=2)

Studies included in 
qualitative synthesis

(n = 34)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 14)
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Appendix 5 Characteristics of excluded study (ordered by first author)

Study Reason for exclusion

Aldemir and Duygun (2017) Focused on the use of an improved design of the volar plate

Balfour (2016) Description of technique and illustrative cases only

Boyer et al (2003) Focused on the use of a dorsal plate

Diong et al (2018) No data reporting on reliability, efficacy or accuracy

Granville et al (2012) No full text available

Herisson et al (2017) No data reporting on reliability, efficacy, or accuracy

Klammer et al (2012) Not focusing on screw penetration, but on imaging the distal radioulnar joint itself

Klein et al, year indeterminate No full text available

Ljunquist (2015) Measuring the lunate depth as predictor for screw length is not useful as intraoperative
imaging modality

Maschke et al (2007) No data reporting on reliability, efficacy, or accuracy

Magaraggia et al (2017) Pilot study of a new device. No reported numbers on statistical reliability, efficacy or accuracy

Matullo and Dennison (2010) Use of the contralateral hand to obtain lateral tilt wrist radiographs not useful as intraoperative
imaging modality

Smith et al (2004) Focused on evaluation of placement of the plate, not screws

Journal of Wrist Surgery

Detecting Screw Penetration in Volar Plating Bergsma et al.




