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SYSTEMATIC REVIEW
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WHAT THIS PAPER ADDS

This review discusses the current reporting of complications and mortality in publications on abdominal aortic
aneurysm surgery. Based on these outcomes, recommendations are provided to assist authors of vascular
surgical literature in improving the reporting of complications, so that data can more easily be used for evidence
based risk communication with patients.
Objectives: High-quality reporting of surgical risks is necessary for evidence-based risk communication in clinical
practice. Risk communication is defined as the process of discussing benefits and harms of treatment options
with patients. This review addressed the current quality of reporting of complications and mortality in
publications on abdominal aortic aneurysm treatment, with a focus on items relevant to risk communication.
Design: A systematic review.
Materials: Randomised clinical trials, comparative observational studies and registries from 2010 onwards were
eligible if they reported complications and/or mortality in patients with an asymptomatic abdominal aortic
aneurysms who received primary treatment.
Methods: Quality of reporting was assessed by scoring items relevant to risk communication from the reporting
standards of the Society for Vascular Surgery (SVS) and the Consolidated Standards of Reporting Trials (CONSORT)
statement. Screening, quality assessment and data extraction were independently undertaken by two authors.
Results: Forty-seven publications were included. Nine of 47 publications (19%) provided no definition of
complications. In 14 of 47 publications (30%), it was unclear whether the number of adverse events or the
number of patients with adverse events were presented. Absolute risk differences were provided in 1 of 32
publications (3.1%) that compared complications between two treatment options. Forty-six of 47 publications
reported mortality, of which 42 reported overall mortality rates (91%). Absolute risk differences were given in
2 of the 31 publications (6.5%) that compared mortality between two treatment options.
Conclusions: The quality of reporting of complications and mortality following primary abdominal aortic
aneurysm treatment varied considerably. Better adherence to the SVS reporting standards and the CONSORT
statement, as well as stating absolute risk differences may improve the quality of reporting and facilitate
evidence-based risk communication.
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INTRODUCTION

In order to communicate the evidence based risks of sur-
gical procedures to patients in a uniform manner that is
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easily understood, surgeons must be able to extract these
risks from the surgical literature. By extracting the latest
evidence, surgeons can help patients understand the risks
of surgical procedures through a process of discussing and
explaining benefits and harms. This process is also known
as risk communication.1 Understanding treatment risks is
crucial for patients in two ways. Firstly, it is required for a
patient to give informed consent. Secondly, this under-
standing also allows patients to weigh effectively the
benefits and harms of different treatment options, which
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Table 1. Data extraction form for studies reporting complications and/or mortality in adult patients who underwent a primary
treatment for an asymptomatic AAA

Data item Scoring details

Is a definition of any specific adverse event given?
(CONSORT extension for harms)

Zero ¼ not reported
Partial score ¼ at least one adverse event is defined/references or
supplementary materials are given that provide a definition for at least one
adverse event
Full score ¼ all adverse events are defined/references or supplementary
materials are given that provides definitions for all adverse events.

Are complications reported in terms of disease
related or procedure related complications?
(Reporting Standards of the SVS)

Zero ¼ not reported
Partial score ¼ only disease related or procedure related complications are
reported
Full score ¼ both disease related and procedure related complications are
reported

Are complications reported according to time of
occurrence relative to the operative procedure?
(SVS)

Zero ¼ not reported
Partial score ¼ some complications are reported according to time of
occurrence relative to the operative procedure
Full score ¼ all complications are reported according to time of occurrence
relative to the operative procedure

Are numbers of adverse events reported per
treatment arm?
(CONSORT)

Zero ¼ not reported
Partial score ¼ numbers of some adverse events are reported per treatment
arm
Full score ¼ numbers of all adverse events are reported per treatment arm

Is the overall number of patients with adverse
events reported?
(CONSORT)

Zero ¼ not reported
Partial score ¼ the number of patients with adverse events are reported
(e.g., seven of the 100 patients experienced one or more complications)

Is the overall number of patients without adverse
events reported?
(SVS)

Zero ¼ not reported
Partial score ¼ the number of patients without adverse events are reported
(e.g., 93 of the 100 patients did not experience any complications)

Is it clear if presented numbers are events or
patients?
(CONSORT)

Zero ¼ unclear
Partial score ¼ number of events
Full score ¼ number of patients

Are numbers of patients reported per adverse
event?
(CONSORT)

Zero ¼ not reported
Partial score ¼ numbers of patients with adverse events are reported for
some adverse events (e.g., three patients had a myocardial infarction)
Full score ¼ numbers of patients with adverse events are reported for all
adverse events

Are numbers of adverse events reported per
patient?
(CONSORT)

Zero ¼ not reported
Partial score ¼ numbers of adverse events are reported per patient (e.g., 15
patients had one complication, eight patients had two complications)
Full score ¼ numbers and type of adverse events are reported per patient
(e.g., of the patients with more than one complication, one patient had a
urinary tract infection and delirium, one patient had a pneumonia and a
wound infection)

Is separate information provided on the severity
grade of any adverse events?
(CONSORT and SVS)

Zero ¼ not reported
Partial score ¼ information is provided on severity grading of some adverse
events
Full score ¼ information is provided on severity grading of all adverse
events

On what information is severity grading based?
(SVS)

Zero ¼ not reported
Partial score ¼ severity grading is based on authors’ own definitions
Full score ¼ severity grading is based on previously published definitions

Is 2 x 2 table for complications available? Zero ¼ table cannot be made
Partial score ¼ table can be made
Full score ¼ table is provided
Not applicable (NA) ¼ single arm study

Are numbers as effect measures for complications
reported?

Zero ¼ not reported
Full score ¼ reported

Are percentages as effect measures for
complications reported?

Zero ¼ not reported
Full score ¼ reported

Is odds ratio as effect measure for complications
reported?

Zero ¼ not reported
Full score ¼ reported

Is hazard ratio as effect measure for complications
reported?

Zero ¼ not reported
Full score ¼ reported

Is relative risk as effect measure for complications
reported?

Zero ¼ not reported
Full score ¼ reported

Continued
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Table 1-continued

Data item Scoring details

Is absolute risk reduction as effect measure for
complications reported?

Zero ¼ not reported
Full score ¼ reported

Is number needed to harm as effect measure for
complications reported?

Zero ¼ not reported
Full score ¼ reported

How are deaths reported?
In hospital, 30 day, peri-operative mortality

Zero ¼ none of the definitions was used
Partial score ¼ one of the definitions was used
Full score ¼ all three definitions were used

Are deaths reported in terms of disease related or
procedure related deaths?

Zero ¼ not reported
Partial score ¼ only disease related or procedure related deaths are reported
Full score ¼ both disease related and procedure related deaths are reported

Are deaths reported according to time of occurrence
relative to the operative procedure?
(SVS)

Zero ¼ not reported
Partial score ¼ some deaths are reported according to their time of
occurrence relative to the operative procedure
Full score ¼ all deaths are reported according to their time of occurrence
relative to the operative procedure

Is 30 day mortality reported?
(SVS)

Zero ¼ not reported
Full score ¼ reported

Is in hospital mortality reported? Zero ¼ not reported
Full score ¼ reported

Is overall mortality reported?
(SVS)

Zero ¼ not reported
Full score ¼ reported

Aneurysm related mortality
(SVS)

Zero ¼ not reported
Full score ¼ reported

Is a definition for aneurysm related mortality
given?
(SVS)

Zero ¼ no definition given
Full score ¼ definition given
NA ¼ no aneurysm related mortality reported

Is 2 x 2 table for mortality available? Zero ¼ table cannot be made
Partial score ¼ table can be made
Full score ¼ table is provided
NA ¼ single arm study

Are numbers as effect measures for mortality
reported?

Zero ¼ not reported
Full score ¼ reported

Are percentages as effect measures for mortality
reported?

Zero ¼ not reported
Full score ¼ reported

Is odds ratio as effect measure for mortality
reported?

Zero ¼ not reported
Full score ¼ reported

Is hazard ratio as effect measure for mortality
reported?

Zero ¼ not reported
Full score ¼ reported

Is relative risk as effect measure for mortality
reported?

Zero ¼ not reported
Full score ¼ reported

Is absolute risk reduction as effect measure for
mortality reported?
(CONSORT)

Zero ¼ not reported
Full score ¼ reported

Is number needed to harm as effect measure for
mortality reported?

Zero ¼ not reported
Full score ¼ reported

CONSORT ¼ Consolidated Standards of Reporting Trials; SVS ¼ Society for Vascular Surgery; NA ¼ not applicable; AAA ¼ abdominal aortic
aneurysm.
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enables them to participate in the decision making
process.2

A clear understanding of treatment risks is particularly
relevant in patients with asymptomatic abdominal aortic
aneurysms (AAAs) whomay undergo preventive surgery with
potentially severe complications. This is also acknowledged
in the 2019 European Society for Vascular Surgery (ESVS)
AAA Guidelines, which, for the first time, involved the pa-
tient’s perspective by organising a focus group meeting.3 A
recurring desire was that patients required contextualisation
when confronted with possible risks of treatments.

Furthermore, previous publications on risk communica-
tion show that differences in complications and mortality
between treatment options are best understood by patients
when clear definitions and absolute risk differences (ARDs),
and not relative risks, are used.1,4,5 Despite the available
literature on what information is required for risk commu-
nication, few studies have looked at whether this information
can be extracted effortlessly from the available literature.
Therefore, the authors systematically reviewed the current
quality of reporting of complications and mortality relevant
to risk communication in publications on primary treatment
for asymptomatic AAAs, including whether ARDs were re-
ported or had to be calculated by the readers themselves.
METHODS

This systematic review was conducted in accordance with
the guidelines of the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis (PRISMA) statement.6
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) 2009 flow diagram for studies reporting compli-
cations and/or mortality in adult patients who underwent a primary treatment for an asymptomatic abdominal aortic aneurysm (AAA).

Reporting of Complications and Mortality of AAA 799
Protocol and registration

A review protocol in accordance with the PRISMA Protocols
statement was registered in the PROSPERO database
(registration number CRD42016039748), which is an inter-
national prospective register of systematic reviews.7,8 The
review protocol was amended during data collection in
order to assess a homogenous study population. While the
original review protocol included patients treated for an
aneurysm located between the aortic arch and the iliac
arteries, the eligibility criteria were narrowed to patients
undergoing primary treatment for asymptomatic AAAs.
Eligibility criteria

Publications were eligible if authors reported complications
and/or mortality in adult patients who underwent a primary
treatment for an asymptomatic AAA. Primary treatment
was defined as either elective open repair (OR) or endo-
vascular AAA repair (EVAR) or active surveillance. Complex
EVARs, such as fenestrated EVAR or the additional use of
branches and chimneys were excluded, as was endovascular
aneurysm sealing.
Randomised clinical trials (RCTs), retrospective studies
(cohort or case control) comparing primary treatments,
and registries were included. Registries were defined as
multicentre prospective databases. Comparative studies
were only included if they compared any of the primary
interventions. Studies that compared one of the primary
treatments with an excluded type of treatment, such as
fenestrated EVAR, were excluded. Publications that did
not compare primary treatment but subgroups, for
example hostile neck vs. non-hostile neck of the aneu-
rysm, were also excluded. Publications from 2010 on-
wards were eligible for inclusion as these were
considered to reflect the current quality of reporting and
because the CONSORT extension for harms9 was formally
included in the 2010 CONSORT statement.10 Finally, any
language other than English, German, or Dutch was
excluded.
Information sources

The electronic databases of MEDLINE, Embase, and CEN-
TRAL were searched from the year 2010 to the last search
date of 8 May 2017.



Table 2. Characteristics of included studies reporting complications and/or mortality in adult patients who underwent a primary
treatment for an asymptomatic AAA

Study Publication
year

Study design Sample size Intervention

Bockler et al.22 2010 Registry 180 Endovascular
aneurysm repair (EVAR)

Brown et al.23 2010 Randomised controlled trial (RCT) 972 EVAR
Open repair (OR)

Brown et al.24 2010 RCT 404 EVAR
Conservative management

Carpenter et al.25 2010 Registry 157 EVAR
Cochennec et al.15 2010 Retrospective comparative study 131 EVAR

OR
de Bruin et al.26 2010 RCT 351 EVAR

OR
Greenhalgh et al.27 2010 RCT 404 EVAR

Conservative management
Greenhalgh et al.28 2010 RCT 1252 EVAR

OR
Jetty et al.20 2010 Retrospective comparative study 6461 EVAR

OR
Ouriel et al.29 2010 RCT 728 EVAR

Surveillance
Turnbull et al.16 2010 Registry 409 EVAR

OR
Brown et al.30 2011 RCT 1252 EVAR

OR
Cao et al.31 2011 RCT 360 EVAR

Conservative management
Freyrie et al.32 2011 Registry 787 EVAR
Makaroun et al.33 2011 Registry 150 EVAR
Quinney et al.34 2011 Registry 1908 EVAR

OR
Weale et al.35 2011 Registry 30 EVAR
Gupta et al.36 2012 Registry 651 EVAR

OR
Kvinlaug et al.37 2012 Registry 111 EVAR
Lederle et al.38 2012 RCT 881 EVAR

OR
Majumder et al.39 2012 Registry 106 EVAR
Stokmans et al.40 2012 Registry 1059 EVAR
de Bruin et al.41 2013 RCT 189 EVAR

OR
de la Motte et al.42 2013 Registry 1701 EVAR

OR
Scheinert et al.43 2013 Registry 60 EVAR
Tang et al.44 2013 Registry 1172 EVAR
Trenner et al.45 2013 Registry 36 594 EVAR

OR
Coppi et al.46 2014 Registry 60 EVAR
Debus et al.47 2014 Registry 2041 EVAR

OR
Mehta et al.48 2014 Registry 155 EVAR
Piffaretti et al.49 2014 Prospective comparative study 276 EVAR

OR
Pratesi et al.50 2014 Registry 872 EVAR
Siracuse et al.51 2014 Registry 5915 EVAR

OR
Waits et al.52 2014 Registry 3215 EVAR

OR
Bastos Goncalves et
al.53

2015 Registry 1263 EVAR

Grundmann et al.54 2015 Registry 3039 EVAR
OR

Huang et al.55 2015 Retrospective comparative study 1534 EVAR
OR
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Table 2-continued

Study Publication
year

Study design Sample size Intervention

Schermerhorn et
al.56

2015 Retrospective comparative study 79 932 EVAR
OR

de Donato et al.57 2016 Registry 161 EVAR
Ersryd et al.58 2016 Registry 5271 EVAR

OR
Khashram et al.59 2016 Registry 1340 EVAR

OR
Maudet et al.60 2016 Registry 334 EVAR
Patel et al.61 2016 RCT 1252 EVAR

OR
Singh et al.62 2016 Registry 150 EVAR
Siracuse et al.63 2016 Registry 1546 EVAR

OR
Kato et al.64 2017 Retrospective comparative study 55 EVAR

OR
Schmitz-Rixen et
al.65

2017 Registry 4768 EVAR
OR

EVAR ¼ endovascular aneurysm repair; RCT ¼ randomised controlled trial; OR ¼ open repair; AAA ¼ abdominal aortic aneurysm.
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Search

The search was constructed according to the Population,
Intervention, Comparison and Outcome (PICO) framework,
with the assistance of a clinical librarian. The full search is
available in Appendix S1 (Supplementary Material).
Study selection

Two authors independently screened titles and abstracts of
the publications identified using the search strategy. Subse-
quently, they independently verified the eligibility of all full
text papers. Disagreements were resolved by discussion, and,
if necessary, by asking a third co-author to act as an arbitrator.
Data collection process

The two review authors, both independently and in dupli-
cate, extracted data using a predefined data extraction
form. This form was piloted using the first 15 publications
and final adjustments were then made. The reviewers
resolved discrepancies by discussion and, if necessary, by
asking the arbitrator.
Data items

The following general study characteristics were extracted:
author, publication date, study design, number of patients,
and type of treatment.

There are several generic and disease specific guidelines
that recommend what authors should report in their pub-
lications. The goal of such guidelines is to encourage clear
and uniform reporting, so that readers can critically
appraise publications more easily. Clear and uniform
reporting not only enhances the readers’ ability to compare
study results from different publications, but also to un-
derstand the reported information and communicate it
clearly to others, including patients.

Firstly, there is the updated and extended Consolidated
Standards of Reporting Trials (CONSORT) statement, which
is relevant for all RCTs and includes reporting of harms.9,10

The CONSORT extension for harms is especially relevant to
the purpose of the present study. This extension recom-
mends authors report definitions of complications, the
overall number of patients with and without complications,
and the absolute risk of each complication.

Secondly, there are the Reporting Standards of the Society
for Vascular Surgery (SVS), which are specific to studies on
patients with an AAA.11 The SVS reporting standards pre-
scribe definitions for complications and mortality relevant to
patients with AAA, such as for aneurysm related mortality.
This definition includes “all deaths due to aneurysm rupture,
primary or secondary procedure or surgical conversion”. As
the current assessment focused on the reporting of compli-
cations and mortality specifically for risk communication, a
selection of items necessary for risk communication was
made from these guidelines. The full data extraction form is
shown in Table 1. The source of each data item is also given,
either from the SVS reporting standards or the CONSORT
statement. In addition, the reporting of a 2 � 2 table, ARDs,
or other effect measures was registered.4,5

Risk of bias

The methodological quality of included studies was evalu-
ated independently by two authors, using checklists issued
by the Dutch Cochrane collaboration.12 The corresponding
checklists for RCTs and for cohort and case control studies
were used.

Summary of measures

Primary outcome measures were the percentages of pub-
lications that received a zero, partial, or full score for each
data item.

Synthesis of results

Data items on complications and mortality were awarded a
zero (not reported) or a full score (completely reported),
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Figure 2. Risk of bias for each risk of bias item and overall risk of
bias presented as percentages across all included (A) randomised
controlled trials and (B) retrospective comparative studies and
registries reporting complications and/ormortality in adult patients
who underwent a primary treatment for an asymptomatic abdom-
inal aortic aneurysm (AAA).

802 Sylvana M.L. de Mik et al.
whereas other data items were given a zero, partial, or full
score, depending on the type of data item (Table 1).

A meta-analysis was not conducted, as the present in-
terests did not lie in a pooled estimate of the actual
complication rate. Hence, a publication bias analysis using
funnel plots was also not undertaken.
RESULTS

Study selection

A total of 2291 records were identified. After removing
duplicate records, two review authors screened 1429 titles
and abstracts, of which 158 publications underwent full text
screening. After reading the full texts, the authors excluded
111 publications. These exclusions were based on type of
publication (e.g., conference abstract or invited commen-
tary), study design (e.g., ruptured AAA or comparisons be-
tween time cohorts or sex) or language (three publications in
Chinese, two in Hungarian). Forty-seven publications were
included for critical appraisal and data extraction (Fig. 1).

Study characteristics

Eleven RCTs, six retrospective comparative studies, and 30
registries were included. Thirty-two of 47 publications were
comparative studies. The median sample size was 787 pa-
tients (interquartile range 161e1546). Endovascular repair
was studied in 47 publications, open repair in 26, and active
surveillance in four (Table 2).

Risk of bias within studies

Overall, the risk of bias in RCTs was low (Fig. 2A). In three of
11 (27%) RCTs comparing EVAR with OR the follow up
strategies in the study arms differed.

Of the six retrospective comparative studies and the 30
registries, a high risk of bias was found with regard to the
role of the sponsor in 13 publications (36%), whereas in
another nine publications the role of sponsoring was un-
clear (Fig. 2B).

Results of individual studies

All 47 publications reported complications. Fig. 3 provides
an overview of the quality of reporting of complications.
Definitions were given for all complications in 10 of the 47
(21%) publications. In 14 of 47 publications (30%) it was
unclear whether the authors were reporting the number of
patients per complication or the number of events per
complication. Information on the severity of complications
was provided in 22 of 47 publications (47%). Although only
one of the 32 (3%) comparative studies reported the ARD,
sufficient information to calculate the ARD (e.g., a 2 � 2
table) was provided in 27 of 32 publications (84%).

Forty-six of 47 publications reported any type of mortality.
Overall mortality was reported in 42 of these 46 (91%)
publications. Twenty of 46 (43%) publications reported
aneurysm related mortality, of which nine (45%) publications
reported a definition of aneurysm related mortality. ARDs
were reported in only two of 31 (6%) comparative studies,
yet in 26 of these 31 (84%) studies sufficient information was
provided to calculate the ARD. Fig. 4 provides an overview of
the overall quality of reporting of mortality.

DISCUSSION

This systematic review of 47 papers published since 2010 on
primary AAA treatment showed that the reporting of
complications and mortality varied substantially between
publications.

Quality of reporting of complications

Only a minority of publications provided definitions of the
complications on which they reported, and a few graded
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the severity. Both findings are consistent with previous
literature. For instance, Meghelli et al.13 determined that
only 49 of 179 (27%) surgical RCTs in patients with oeso-
phagogastric or gynaecological cancer gave a definition of
adverse events. Whereas Rosenthal et al.14 found that only
23 of 46 (50%) surgical RCTs published in high level surgical
journals (Annals of Surgery, JAMA Surgery, or the British
Journal of Surgery) reported definitions of post-operative
complications. Furthermore, they also observed that only
21 of 46 (46%) of the included studies graded the severity
of complications. Thus, not reporting definitions of compli-
cations appears to be a systematic flaw in the surgical
literature. This holds particularly true for RCTs, as the
CONSORT extension for harms has been available since
2004, and explicitly recommends providing definitions for
all reported complications.9

Another observed shortcoming was the ambiguity of the
reported numbers of complications, as it was often unclear
what the numbers represented. Without clarification any
complication rate can either be the event rate of a specific
complication or the rate of patients with this specific
complication. Authors must therefore specify which of
these numbers they provide. This distinction is relevant
when explaining this to patients, as they may not always
realise that they run the risk of multiple or repeated com-
plications. Sharing both numbers may clarify this and may
Is a definition for any specific
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Are complications reported according to time of occurrence relative to the
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Figure 3. Quality of included studies reporting complications in adult
abdominal aortic aneurysm (AAA). The definitions of scores are given
be further elaborated on by communicating how many
patients developed one, two, or more complications.

The publication of Cochennec et al.15 is an example of
how to report complications correctly. They report clear
definitions of some of the complications, while also
providing an accurate reference for the definition of all
other complications. In addition, they report the severity of
complications, clearly state that the numbers provided are
the number of patients, and provide a 2 � 2 table, although
no ARDs are given.
Quality of reporting of mortality

Almost half of the publications reported aneurysm related
mortality, which is defined in the SVS reporting standards.11

However, in most publications reporting aneurysm related
mortality, it was unclear whether the authors used the SVS
definition or any definition at all. More importantly, whether
or not death is aneurysm related may not be as crucial to
patients as it seems to the surgeon. Patients are likely to be
more concerned about the risk of dying, irrespective of its
cause. Even though the large majority of studies reported
overall mortality, it is still not reported by all studies.

An example of how to report mortality correctly is the
publication of Turnbull et al.16 They clearly reported overall
mortality using ARDs. Furthermore, there is a trend towards
reporting 90 day mortality instead of 30 day mortality for
 adverse event given?

elated complications?

 operative procedure?

ed per treatment arm?

verse events reported?

verse events reported?

re events or patients?

ed per adverse event?

 reported per patient?

ecific adverse events?

verity grading based?

ons numbers provided

 percentages provided

plications 2×2 table

 odds rations provided

 hazard ratio provided

 relative risk provided

sk difference provided

reat or harm provided

0 20 40 60

Percentage of studies

80 100

Not applicable

Zero score

Partial score

Full score

patients who underwent a primary treatment for an asymptomatic
in Table 1.



How are deaths reported?
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Figure 4. Quality of included studies reporting mortality in adult patients who underwent a primary treatment for an asymptomatic
abdominal aortic aneurysm (AAA). The definitions of scores are given in Table 1.
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surgical patients, because an important number of surgery
related deaths occur beyond 30 days.17 Unfortunately, none
of the studies reported 90 day mortality, nor is this outcome
included in either the CONSORT statement or SVS reporting
standards.

Implications for clinical practice

This systematic review shows that it is a challenge for
readers to extract all necessary information regarding risks
from the included publications. This process of retrieving
Table 3. Recommendations for reporting surgical risks in patients

� Report complications and mortality in accordance with the Consolidat
for Vascular Surgery (SVS) reporting standards.9e11

� Report the number of patients per complication.9,a

� Report the number of events per complication.9,a

� Report the number of patients who suffered from either one, two, thr
� Report the overall number of patients with complications in a 2 � 2 tab
including confidence intervals.4,5

� Report the overall number of surviving patients with one or more com
� Report the number of surviving patients without any complication.1,1

� Report the number of deceased patients.1,18

� Report the 90 day mortality.17

a If authors choose to report only one of these numbers, this must be clea
information from the literature may be enhanced if the
quality of reporting is improved. Several recommendations
are presented in Table 3, to help surgeons transfer factually
correct information to their patients. For example, authors
should report the overall number of surviving patients with
one or more complications, so that surgeons can use this
information to explain risks in natural frequencies as
opposed to percentages: for example, for every 100 pa-
tients undergoing a treatment, five of 100 patients die of
complications following treatment, of the surviving patients
with abdominal aortic aneurysms

ed Standards of Reporting Trials (CONSORT) statement and Society

ee, or more complications.9

le and calculate risk differences between different treatment options,

plications.1,18
8

rly specified.



Table 4. Suggested template for reporting complications and mortality related to endovascular and open repair of abdominal aortic
aneurysms (AAA)

Endovascular aneurysm repair (EVAR) Open repair

Number of surviving
patients with one or
more complications
(n ¼ )

Number of
surviving patients
without a
complication (n ¼ )

Number of
deceased
patients
(n ¼ )

Number of surviving
patients with one or
more complications
(n ¼ )

Number of
surviving patients
without a
complication (n ¼ )

Number of
deceased
patients
(n ¼ )

Absolute risk
difference in
complications
95%
confidence
interval

Absolute
risk
difference
in mortality
95%
confidence
interval
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10 develop one or more complications, and 85 of 100 pa-
tients are free of complications (see Table 4 for a template).
As shown in previous studies, presenting risks as natural
frequencies increases understanding.18 Yet, if the overall
number of patients with one or more complications is re-
ported for all patients, deceased patients with one or more
complications are counted as both “with one or more
complications” and as “deceased”, thus, exceeding the total
of 100 patients used in this example. Finally, reporting ab-
solute risk differences is preferred in risk communication, as
this is best understood by patients and avoids the risk of
overestimation if relative risks are used.19 An example can
be found in the publication by Jetty et al.20 In this study,
3.4% of patients died within 30 days of OR vs. 1.8% of
patients following EVAR. This can be presented either as an
impressive reduction in relative risk of 53% (¼ 1.8%/3.4%)
or an ARD of merely 1.6% (¼ 3.4e1.8%). Unfortunately, few
of the included publications provided ARDs. Although 2 � 2
tables allow readers to calculate ARDs themselves, stating
the actual ARDs is much more convenient for readers.
Limitations

The current review has some limitations. Firstly, the eligi-
bility criteria of the original review protocol were amended
during the study. Consequently, studies that were initially
included were retrospectively excluded on the basis of the
new eligibility criteria, yet the search strategy was not
amended. This is reflected in the high number of studies
found in the search, and the relatively small number of
publications ultimately included. As the original search
included publications about asymptomatic AAAs, it is un-
likely relevant publications were missed.

Secondly, the items scored were selected from the
CONSORT statement and SVS reporting standards based on
their relevance to reporting mortality and complications.
Items relevant to other types of comparisons of treatment
options, such as economic evaluations, were not addressed.

Thirdly, another important aspect of risk communication
is whether the published data can be generalised to indi-
vidual patients. In order to determine generalisability,
other factors should be reported for readers to take into
consideration. At the very least these factors should entail
the inclusion and exclusion criteria of the study population
and patient characteristics, such as age, relevant comor-
bidities, and pre-operative anatomy, including aortic
diameters. While the reporting quality of these factors is
undeniably important, it was beyond the scope of the
present review.

Fourthly, it is important to differentiate between how
risks such as complications and mortality are presented vs.
which risks are finally discussed with patients. In fact, the
patient’s perspective on which complications should be
discussed requires further study, as complications reported
in publications may not always be relevant to patients.
Further insight can be improved by involving patients in
selecting relevant outcomes in new trials, which can sub-
sequently be reported in publications. Additionally, patients
can participate in the writing of new guidelines, as was
done for the ESVS AAA guidelines.3,21

CONCLUSIONS

This systematic review demonstrates that the current
quality of reporting of complications and mortality con-
cerning patients with an asymptomatic AAA varies consid-
erably. These recommendations may assist future authors of
surgical studies to improve the reporting of complications
and mortality, so that their data can more easily be used for
evidence based risk communication with patients.
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