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Abstract

Background The use of prophylactic antibiotics in surgery is contentious. With the rise in antimicrobial resistance,
evidence-based antibiotic use should be followed. This systematic review and network meta-analysis will assess

the effectiveness of different antibiotics on the prevention of surgical site infection (SSI) following hand trauma
surgery.

Methods and analysis The databases Embase, MEDLINE, CINAHL and CENTRAL, ClinicalTrials.gov and the WHO Inter-
national Clinical Trials Registry Platform will be searched. Abstracts will be screened by two persons independently

to identify eligible studies.

This systematic review will include both randomised and non-randomised prospective comparative studies in partici-
pants with hand and/or wrist injuries requiring surgery; bite injuries will be excluded. The network meta-analysis will
compare the use of different prophylactic antibiotics against each other, placebo and/or no antibiotics on the devel-
opment of SSI within 30 days of surgery (or 90 days if there is an implanted device).

The Cochrane risk-of-bias tool 2 will be used to assess the risk of methodological bias in randomised controlled trials,
and the Newcastle-Ottowa scale (NOS) will be used to assess the risk of bias in non-randomised studies.

A random-effects network meta-analysis will be conducted along with subgroup analyses looking at antibiotic tim-
ing, injury type, and operation location. Sensitivity analyses including only low risk-of-bias studies will be conducted,
and the confidence in the results will be assessed using Confidence in Network Meta-Analysis (CINEMA).

Discussion This systematic review and network meta-analysis aims to provide an up-to-date synthesis of the studies
assessing the use of antibiotics following hand and wrist trauma to enable evidence-based peri-operative prescribing.

Systematic review registration PROSPERO CRD42023429618.
Keywords Network meta-analysis, Antibiotic, Hand, Wrist, Surgical site infection
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surgical site infections (SSI), resulting in loss of func-
tion and poor outcomes [4, 5]. Previous literature shows
that the risk of SSI after hand trauma surgery is at least
5-10%, but this may be even higher [6, 7]. Although
numerous interventions exist to reduce SSI risk in sur-
gery, few have been tested in randomised controlled
trials (RCTs) in hand trauma. Systemic antibiotics are
widely used in hand surgery to minimise infectious sur-
gical complications and subsequent morbidity [8]. How-
ever, with the rise in global antimicrobial resistance, the
efficacy of prophylactic antibiotics should be evaluated to
support the judicious use of antibiotics.

A variety of studies have shown the lack of efficacy of
prophylactic antibiotic in elective hand surgeries [9].
Since then, further prospective cohort studies have been
published by Kistler et al. [10] and Backer et al. [11]
looking at 377 and 434 patients respectively undergoing
elective hand surgery and again showing no benefit of
prophylactic antibiotics in elective hand surgery. The use
of prophylactic antibiotics in traumatic hand surgery was
explored by Murphy et al. (2016), in patients undergoing
surgery for simple hand surgeries [12], and again, they
showed no therapeutic benefit of prophylactic antibiotic
in reducing the risk of SSI (RR 0.89, 95% CI 0.65-1.23,
restricting to five double-blind RCTs RR 0.66, CI 0.36—
1.21). Both analyses yielded wide 95% confidence inter-
vals, meaning that there is residual uncertainty.

In the proposed network meta-analysis (NMA), we will
pool all prospective comparative studies to assess the effi-
cacy of different classes of antibiotics, no antibiotics and
placebo in their prevention of post-surgery SSI for hand
and wrist injuries. As NMAs assess both direct and indi-
rect evidence, they have several distinct advantages over
standard (pairwise) meta-analyses, including better pre-
cision and power [13], the ability to compare interven-
tions that have not been directly compared before (i.e. in
a real-life head-to-head study) and the capacity to rank
competing treatments to inform clinical decisions [14].
This may enable us to generate robust evidence to form
the basis of guidelines and inform the future direction
of research in relationship to antibiotic use in hand and
wrist surgery.

Method and analysis
This NMA will follow the PRISMA guidelines extension
for NMA (see Additional file 1) [15]. This protocol has
been registered with PROSPERO (ID CRD42023429618).
The report in PROSPERO will be updated with any
required amendments.

Characteristics of studies
All prospective comparative studies comparing active
antibiotics, or to placebo or no antibiotic in patients
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undergoing surgery following hand and/or wrist trauma,
will be included. Both randomised and non-randomised
trials will be included to increase sample size and
increase estimate precision as well as improving network
connectivity.

Characteristics of participants

When screening studies, we will look for participants
undergoing hand and/or wrist surgery for traumatic inju-
ries within 2 weeks of their injury. We will not exclude
any studies based on patient age, gender, ethnicity,
comorbidities or injury severity.

Participants with elective operations for non-traumatic
injuries will be excluded. Participants with bite injuries
will be excluded due to consideration to the violation of
the transitivity assumption, i.e. inclusion of patients with
bite injuries introduce interventions in the network for
which other participants are not jointly randomizable to.
For studies that have included patient with these criteria,
we will contact the author for bespoke data cuts accord-
ing to our inclusion criteria. If such data is not available,
the study will be excluded.

Interventions

All antibiotics in oral or injectable form used within its
licensed therapeutic dosages will be included. Antibi-
otics will be grouped based on their classes, i.e. mac-
rolides, penicillins and cephalosporins reflecting their
mechanism of action. Both oral, IM and IV, forms will
be grouped together due to their common short-acting
nature. Placebo and no antibiotic use will be grouped due
to an anticipated lack of placebo effect on SSI develop-
ment. It has been hypothesised that antibiotics should be
given 30-60 min before surgery to allow tissue concen-
tration to reach therapeutic levels at the time of opera-
tion [16]. We will thereby assess the effect of the timing
of antibiotic use (pre-, intra-, post-operative) with further
subgroup analyses.

Outcome measures

The primary outcome investigated will be a dichotomous
outcome assessing the development of surgical site infec-
tion within 30 days of the operation or within 90 days if a
prosthetic material is implanted (as defined by the CDC)
[17]. SSI diagnosis by any method will be included and its
definition outlined in a descriptive table.

Search strategy and study selection

The electronic databases Embase, MEDLINE, CINAHL
and CENTRAL will be searched for published com-
parative studies. The electronic search will be sup-
plemented by a manual search for unpublished and
ongoing comparative studies in ClinicalTrials.gov and
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the WHO International Clinical Trials Registry Plat-
form (ICTRP). We will also perform a manual search of
Google Scholar to identify further grey literature. We
will use citationchaser to perform forward and back-
wards citation chasing [18]. We will include all studies
irrespective of their publication date, country of origin
or language. Studies which are not possible to be trans-
lated into English will be excluded from the analysis.
There will be a minimum period of 12 months between
the last search and submission. Two persons will inde-
pendently review references and abstracts retrieved by
the search to identify eligible studies. Disagreements
will be resolved via a discussion with a third member,
and a study attrition chart will be used to present the
outcomes of the search strategy and subsequent screen-
ing process.

Data extraction

Data will be extracted from the eligible studies and cross-
checked for data discrepancies by a second reviewer.
Information extracted will include the following:

« General study characteristics (e.g. author, publication
year, study type)

+ Methodology information (e.g. duration, blinding,
randomisation, SSI criteria)

« DParticipant characteristics (e.g. age, comorbidities,
gender)

« Injury characteristics (e.g. type of injury, operation
performed, time to surgery)

+ Antibiotic characteristics (dose, mode, type, timing
of use)

+ Outcome measures
effects)

(SSI  development, adverse

The dichotomous primary outcome of SSI will be
recorded in the outcome measures section descriptively
and as a proportion of overall study population. Com-
pleteness of follow-up of 30 days (or 90 days in implanted
devices) and attrition analyses will be evaluated in the
risk-of-bias assessment. Adverse events will be noted and
analyses conducted if sufficient data is extracted.

We anticipate a high variability of definition and deter-
mination of SSI as this is a subjective outcome which will
be dependent on factors such whether this is reported by
a clinician or self-reported by the patient or whether an
in-person clinical examination is conducted compared
to telephone questionnaires. There will also be variability
on other wound management techniques such as irriga-
tion and antiseptic cleaning. These details will be collated
from the papers published and presented in a descriptive
table. Authors will be contacted to acquire missing data.
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Risk-of-bias assessment

The risk of bias will be evaluated in the following
domains: allocation sequence, allocation concealment,
blinding of participants and study personnel, blinding
of outcome assessment, completion of follow-up, selec-
tive reporting and other domains including sponsorship
bias. The risk of bias of RCTs will be assessed using the
Cochrane RoB-2 tool [19], and non-randomised studies
will be assessed with the Newcastle—Ottawa scale (NOS)
[20]. Risk of bias will be assessed in duplicate by two
reviewers and inconsistencies discussed with a third
member.

Data analysis

Transitivity is the fundamental assumption of NMAs
and will be investigated carefully as treatments cannot
be jointly analysed if the network is intransitive [21]. We
assume that patients who fulfil the inclusion criteria are
equally likely to receive any of the antibiotic treatments
we are planning to compare. Clinical characteristics
which have not been shown to affect infection develop-
ment in hand surgery include location of operation [22],
time to surgery [23], depth and extent of injury [24] and
diabetes [9]. We will however investigate factors includ-
ing age, operation location, injury type and time to oper-
ation with regard to its distribution between the studies.
If the collected studies appear to be sufficiently similar
with respect to the distribution of effect modifiers, we
will proceed to NMA.

We will produce a network plot to summarise the
interventions followed by a series of frequentist, random-
effects NMAs using the netmeta package in R assuming a
single heterogeneity parameter [25].

To assess the agreement between randomised and non-
randomised studies, we will perform separate NMAs
and compare the results [26]. This will be supplemented
by a series of “designed-adjusted analyses’, whereby data
from randomised studies will be combined with down-
weighted data from non-randomised studies (NRS) using
the following variance inflation factors: w=1 (corre-
sponding to the naive NMA, i.e. all studies at face value),
0.8, 0.6, 0.4, 0.2 and O (i.e. zero excludes NRS). These will
be displayed as forest plots per treatments against the
reference. If no discrepancies are observed in any of these
analyses, we will proceed to joint (“naive”) analysis pool-
ing both randomised and non-randomised data as the
primary analysis.

Interventions will be ranked by their P-scores using the
netrank function; P-scores are assumed to take a value
between 0 and 1, with a higher score indicating a better
treatment [27]. With the netleague package, we will gen-
erate league tables with the intervention efficacy ordered
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by P-score. Forest plots of relative risks (RR) and 95%
confidence intervals (CI) will be generated with placebo
as the reference treatment. Heterogeneity will be quanti-
fied through the standard deviation of random effects (x,
assumed common for all comparisons). To assess incon-
sistency, we will use both global and local methods with
the netsplit package [28, 29] and display the findings
via heat plots using the netheat command [30]. In case
of inconsistency, we will investigate for possible sources
and, if appropriate, further explored by network meta-
regression and subgroup analyses.

Given that SSI is rare, we will perform sensitivity fixed-
effects Mantel-Haenszel NMA [31] using the netmetabin
package, and inconsistency will be assessed using the net-
split package and SIDDE approach.

Network meta-regressions or subgroup analyses will be
used to investigate the impact of (a) injury type, (b) oper-
ation location and (c) antibiotic timing. There will likely
be heterogeneity and inconsistency due to the wide range
of study settings and the relatively small sample size.

We will explore the confidence in estimates of the con-
clusion which will be evaluated with the Confidence in
networked meta-analysis (CINeMA) framework which
considers the six domains within-study bias, reporting
bias, indirectness, heterogeneity, incoherence and impre-
cision [32].

To estimate the overall prevalence of SSI, we will use
the R package metaprop [33] with Hartung-Knapp-Sidik-
Jonkman random-effects and the Freeman-Tukey double
arcsine transformation to stabilise the variances.

The relationship between study size and effect size (also
known as small study effects) will be explored with a
comparison-adjusted funnel plot.

Discussion

Current NICE guidelines recommend prophylactic anti-
biotics for clean surgery involving the placement of a
prosthesis or implant, clean-contaminated surgery, con-
taminated surgery and surgery on a dirty or infected
wound [34]. No specific guidelines are provided for hand
trauma leading to a wide variation in antibiotic use in
clinical practice.

Although the meta-analysis published in 2016 [12]
showed no difference in the use of antibiotics in prevent-
ing SSIs in simple hand injuries, the paper was limited by
the low number of robust studies, and the quantitative
result was derived from pooling experimental and obser-
vational data without a network. On closer inspection of
the result, the pooled risk ratio was 0.89 with a wide 95%
CI 0.65-1.23. In addition, the result of the studies with
lower risk of biases Whittaker et al., and Berwald et al,,
both also have a risk ratio of 0.61 and 0.17 with wide con-
fidence intervals.
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Studies assessing complex hand injuries such as frac-
tures and crush injuries present mixed conclusions
regarding antibiotic use. Ketonis et al. published a sys-
tematic review in 2017 looking at SSIs in open fractures
of the hand and concluded the use of antibiotics associ-
ated with lower odds of infection [35]. However, the dou-
ble-blind RCT included within the review conducted by
Stevenson et al. in 2003 showed no significant difference
in the incidence of SSIs in patients receiving antibiotics
compared with a placebo [36]. In addition, the double-
blind RCT conducted by Aydin et al. (2010) again showed
antibiotics did not significantly affect the SSI incidences
in complex hand injuries [37].

Evidence supporting the role of antibiotics in hand
trauma is generally poor, with a paucity high-quality
randomised studies and predominance of small, single-
centre observational studies. Therefore, the aim of this
study is to use the power of a NMA to update the current
evidence base regarding antibiotic use in all hand trauma
and support development of clear guidelines to allow evi-
dence-based antibiotic use in trauma-related hand sur-

gery .

Abbreviations

BSSH British Society for Surgery of the Hand

cDC Centre for Disease Control and Prevention

cl Confidence interval

CINeMA Confidence in Network Meta-Analysis

NICE National Institute for Health and Care Excellence
NMA Network meta-analysis

NOS Newcastle-Ottawa scale

PRISMA Preferred Reporting Items of Systematic Reviews and Meta-
Analyses for Systematic Review Protocols

PROSPERO International Prospective Register of Systematic Reviews

RCT Randomised controlled trial

RoB Risk of bias

SIDDE Separating indirect evidence from direct evidence

RR Risk ratio
SSI Surgical site infection

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513643-024-02573-6.

Supplementary Material 1.

Supplementary Material 2. Appendix 1: Search strategy for EMBASE, MED-
LINE, CINAHL and CENTRAL. (((((hand) OR (wrist)) OR (finger)) OR (digit))
AND (((antibiotic) OR (antimicrobial)) OR (antibacterial))) AND ((((((injury)
OR (wound)) OR (laceration)) OR (trauma)) OR (surgery)) OR (fracture)).

Acknowledgements

We would like to thank the Royal College of Surgeons for funding the attend-
ance of the network meta-analyses course hosted by the Department of
Psychiatry, University of Oxford, in support this work.

Authors’ contributions

JW and RW supervised the study. CZ, SF, SY, JW and RW designed the study
and provided clinical and methodological advice. CZ and SY drafted the
manuscript and registered the protocol with PROSPERO. All authors critically
reviewed the manuscript and approved its final version.


https://doi.org/10.1186/s13643-024-02573-6
https://doi.org/10.1186/s13643-024-02573-6

Zhang et al. Systematic Reviews (2024) 13:157

Funding

Ryckie Wade is an Academic Clinical Lecturer funded by the National Institute
for Health Research (NIHR, CL-2021-02-002). The views expressed are those
of the author(s) and not necessarily those of the United Kingdom'’s National
Health Service, NIHR or Department of Health. Justin Wormald, NIHR Aca-
demic Clinical Lecturer, is funded by the National Institute for Health Research
(NIHR) for this research project. The views expressed in this publication are
those of the author(s) and not necessarily those of the NIHR, NHS or the UK
Department of Health and Social Care. This work was funded by the BSSH
Research Fellowship Grant — code 100006082.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 21 September 2023 Accepted: 28 May 2024
Published online: 14 June 2024

References

1. Statistics » A&E attendances and emergency admissions. Available from:
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-
times-and-activity/. Cited 2023 Aug 16

2. Manley OWG, Wormald JCR, Furniss D. The changing shape of hand
trauma: an analysis of Hospital Episode Statistics in England. J Hand Surg
Eur. 2019;44(5):532-6.

3. O'Sullivan ME, Colville J. The economic impact of hand injuries. J Hand
Surg Edinb Scotl. 1993;18(3):395-8.

4. Rosberg HE, Carlsson KS, Cederlund RI, Ramel E, Dahlin LB. Costs and out-
come for serious hand and arm injuries during the first year after trauma
- a prospective study. BMC Public Health. 2013;13(1):501.

5. The economic impact of hand injuries. Available from: https://journals.
sagepub.com/doi/epdf/10.1016/0266-7681%2893%2990072-N. Cited
2023 Aug 21

6. Baldwin AJ, Jackowski A, Jamal A, Vaz J, Rodrigues JN, Tyler M, et al.

Risk of surgical site infection in hand trauma, and the impact of the
SARS-CoV-2 pandemic: a cohort study. J Plast Reconstr Aesthet Surg.
2021;74(11):3080-6.

7. Platt AJ, Page RE. Post-operative infection following hand surgery: guide-
lines for antibiotic use. J Hand Surg. 1995;20(5):685-90.

8. DunnJC, Means KR, Desale S, Giladi AM. Antibiotic use in hand surgery:
surgeon decision making and adherence to available evidence. Hand NY
N. 2020;15(4):534-41.

9. Shapiro LM, Zhuang T, Li K, Kamal RN. The use of preoperative antibiotics
in elective soft-tissue procedures in the hand: a critical analysis review.
[Review]. JBJS Rev. 2019;7(8):e6.

10. Kistler JM, Munn M, McEntee R, llyas AM. Antibiotic prophylaxis in clean
hand surgery: a prospective cohort analysis of major and minor compli-
cations. J Hand Surg Glob Online. 2023;5(4):421-5.

11. Bécker HC, Freibott CE, Wilbur D, Tang P, Barth R, Strauch RJ, et al.
Prospective analysis of hand infection rates in elective soft tissue
procedures of the hand: the role of preoperative antibiotics. Hand N'Y N.
2021;16(1):81-5.

12. Murphy GRF, Gardiner MD, Glass GE, Kreis IA, Jain A, Hettiaratchy S. Meta-
analysis of antibiotics for simple hand injuries requiring surgery. Br J Surg.
2016;103(5):487-92.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Page 5 of 6

Salanti G. Indirect and mixed-treatment comparison, network, or
multiple-treatments meta-analysis: many names, many benefits, many
concerns for the next generation evidence synthesis tool. Res Synth
Methods. 2012;3(2):80-97.

Salanti G, Ades AE, loannidis JPA. Graphical methods and numerical sum-
maries for presenting results from multiple-treatment meta-analysis: an
overview and tutorial. J Clin Epidemiol. 2011;64(2):163-71.

Hutton B, Salanti G, Caldwell DM, Chaimani A, Schmid CH, Cameron C,

et al. The PRISMA extension statement for reporting of systematic reviews
incorporating network meta-analyses of health care interventions: check-
list and explanations. Ann Intern Med. 2015;162(11):777-84.

Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK,

et al. Clinical practice guidelines for antimicrobial prophylaxis in surgery.
Am J Health Syst Pharm. 2013;70(3):195-283.

Borchardt RA, Tzizik D. Update on surgical site infections: the new CDC
guidelines. JAAPA Off J Am Acad Phys Assist. 2018;31(4):52—4.

Haddaway NR, Grainger MJ, Gray CT. Citationchaser: a tool for transpar-
ent and efficient forward and backward citation chasing in systematic
searching. Res Synth Methods. 2022;13(4):533-45.

Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron |, et al.
RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;28(366): 14898.

Wells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonran-
domised studies in meta-analyses. Available from: http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp. Cited 2024 May 31.
Efthimiou O, Debray TPA, van Valkenhoef G, Trelle S, Panayidou K, Moons
KGM, et al. GetReal in network meta-analysis: a review of the methodol-
ogy. Res Synth Methods. 2016;7(3):236-63.

Jagodzinski NA, Ibish S, Furniss D. Surgical site infection after hand sur-
gery outside the operating theatre: a systematic review. J Hand Surg Eur.
2017,42(3):289-94.

Davies J, Roberts T, Limb R, Mather D, Thornton D, Wade RG. Time to
surgery for open hand injuries and the risk of surgical site infection: a
prospective multicentre cohort study. J Hand Surg Eur. 2020;45(6):622-8.
Cassell OCS, lon L. Are antibiotics necessary in the surgical management
of upper limb lacerations? Br J Plast Surg. 1997,50(7):523-9.

Balduzzi S, Ricker G, Nikolakopoulou A, Papakonstantinou T, Salanti G,
Efthimiou O, et al. netmeta: an R package for network meta-analysis using
frequentist methods. J Stat Softw. 2023;23(106):1-40.

Efthimiou O, Mavridis D, Debray TPA, Samara M, Belger M, Siontis GCM,

et al. Combining randomized and non-randomized evidence in network
meta-analysis. Stat Med. 2017;36(8):1210-26.

Rucker G, Schwarzer G. Ranking treatments in frequentist network meta-
analysis works without resampling methods. BMC Med Res Methodol.
2015;15(1):58.

Higgins JPT, Jackson D, Barrett JK, Lu G, Ades AE, White IR. Consistency
and inconsistency in network meta-analysis: concepts and models for
multi-arm studies. Res Synth Methods. 2012;3(2):98-110.

Konig J, Krahn U, Binder H. Visualizing the flow of evidence in network
meta-analysis and characterizing mixed treatment comparisons. Stat
Med. 2013;32(30):5414-29.

Krahn U, Binder H, Kénig J. A graphical tool for locating inconsistency in
network meta-analyses. BMC Med Res Methodol. 2013;13(1):35.
Efthimiou O, Ricker G, Schwarzer G, Higgins JPT, Egger M, Salanti G.
Network meta-analysis of rare events using the Mantel-Haenszel method.
Stat Med. 2019;38(16):2992-3012.

Nikolakopoulou A, Higgins JPT, Papakonstantinou T, Chaimani A, Giovane
CD, Egger M, et al. CINeMA: an approach for assessing confidence in the
results of a network meta-analysis. Plos Med. 2020;17(4): e1003082.
Viechtbauer W. Conducting meta-analyses in R with the metafor package.
J Stat Softw. 2010;36(3):1.

Quiality statement 2: antibiotic prophylaxis | surgical site infection | quality
standards | NICE. NICE; 2013. Available from: https://www.nice.org.uk/
guidance/qs49/chapter/quality-statement-2-antibiotic-prophylaxis. Cited
2023 Sep 6

Ketonis C, Dwyer J, llyas AM. Timing of debridement and infection rates in
open fractures of the hand. Hand N Y N. 2017;12(2):119-26.

Stevenson J, Mcnaughton G, Riley J. The use of prophylactic flucloxacillin
in treatment of open fractures of the distal phalanx within an accident


https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity/
https://www.england.nhs.uk/statistics/statistical-work-areas/ae-waiting-times-and-activity/
https://journals.sagepub.com/doi/epdf/10.1016/0266-7681%2893%2990072-N
https://journals.sagepub.com/doi/epdf/10.1016/0266-7681%2893%2990072-N
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.nice.org.uk/guidance/qs49/chapter/quality-statement-2-antibiotic-prophylaxis
https://www.nice.org.uk/guidance/qs49/chapter/quality-statement-2-antibiotic-prophylaxis

Zhang et al. Systematic Reviews (2024) 13:157 Page 6 of 6

and emergency department: a double-blind randomized placebo-con-
trolled trial. J Hand Surg. 2003;28(5):388-94.

37. Aydin N, Uraloglu M, Burhanoglu ADY, Senséz O. A prospective
trial on the use of antibiotics in hand surgery. Plast Reconstr Surg.
2010;126(5):1617-23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Protocol for a systematic review and network meta-analysis of the use of prophylactic antibiotics in hand trauma surgery
	Abstract 
	Background 
	Methods and analysis 
	Discussion 
	Systematic review registration 

	Background
	Method and analysis
	Characteristics of studies
	Characteristics of participants
	Interventions
	Outcome measures
	Search strategy and study selection
	Data extraction
	Risk-of-bias assessment
	Data analysis

	Discussion
	Acknowledgements
	References


