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Abstract

Objectives To review the methods of surgical complication reporting in urological journals, to determine the 
current utilisation of the Clavien Dindo classification, and to make comparison with previous reports over the last 10 
years.

Methods A search was performed of all journal articles published in 5 major urological journals from January 2021 
to April 2022, inclusive. All articles reporting surgical outcomes or complications were analysed. The current trend 
in complication reporting was compared with the results of the systematic search of the same 5 urological journals 
performed in 2012 by Yoon et al.

Results A total of 137 articles were identified. The Clavien Dindo classification was the most common method 
used (105/137, 76.6%) followed by a text-based descriptive classification (31/137, 22.6%). Notably, the Clavien Dindo 
classification was the only standardised method used in any of the articles examined. The prevalence of Clavien 
Dindo classification usage is 76.6% in the articles analysed in our search compared with the 33.3% reported by Yoon et 
al. in their search of papers published in the same 5 urological journals between 2010 and 2012.

Conclusions There has been a significant increase in the adoption of the Clavien Dindo classification in the 
reporting of complications in major urological journals in the last decade. This is a favourable trend which is likely 
in response to the ad hoc EAU Guidelines Panel 2012 recommendations. With more than 20% of journal articles still 
using descriptive text-based classifications, we should continue to encourage further implementation of standardised 
criteria, particularly the Clavien Dindo classification.

Introduction
The reporting of postoperative complications is fundamental for the assessment of surgical outcomes to promote 
quality improvement and innovation for best patient care. A uniform system of reporting facilitates universal and 
accurate grading of complications and easier comparison of reported experience for surgical procedures across 
time and across institutions[1,2]. In 2007, S. Machele Donat made clear the need for a standardised guideline for 
complication reporting for urological procedures[1]. She identified an alarmingly high percentage of studies reporting 
complications without uniform definitions or severity grading. Of studies that did report complication severity, 
most used qualitative categorisation with heterogeneity in definitions across studies, making cross comparison 
impossible[1].
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Clavien et al. proposed a set of criteria for the report-
ing of postoperative complications based on the grade 
of treatment required for the complication in 1992[3]. 
Postoperative treatments and therapeutic events are 
often well documented by nursing and medical staff 
during an admission[4]. This is proposed to be advanta-
geous in reducing the under reporting of postoperative 
complications and particularly useful in retrospective 
evaluation[4,5]. In 2004, Clavien et al. updated their 
classification, increasing the number of grades from a  
5 to 7, with increased emphasis on life-threatening 
complication and long-term disability to increase the 
applicability of the criteria across the surgical litera-
ture[4]. This modified version has since been referred to 
as the CDC and has had a broad uptake across surgical 
specialties (Online Supplementary Table 1)[6].

The objective of the CDC is to provide a simple, repro-
ducible system for postoperative complication reporting 
that is devoid of imprecise and subjective terms such 
as “major” or “minor”[6]. In 2012, the EAU Guidelines 
Panel assessment made a recommendation for the use of 
the CDC for uniform reporting in urology, and in 2018, 
the EAU Guidelines Panel validated the CDC for use in 
the field of urology[3,6].

Yoon et al. in 2013 reported that between 2010 and 
2012, the use of the CDC in the urological literature 
was 33.3% but found a trend to increasing uptake in 
that same period[7]. We anticipate this trend to have 
continued in the decade following the 2012 Ad Hoc EAU 
Guidelines Panel recommendations for uniform report-
ing of complications[2]. We examine the methods of 
complication reporting in major urological journals in 
2021 and 2022 to determine the current use of the CDC 
in urological studies and to compare this with the results 
found 10 years ago by Yoon et al.[7].

Methods
We performed a search of all journal articles published 
from January 2021 to April 2022, inclusive, in European 
Urology, BJU International, The Journal of Urology, 
Urology, and International Journal of Urology. These  
5 major urological journals were chosen for their impact 
factors and because they publish in English, and to 
enable direct comparison with the trends identified 
by Yoon et al. at the time of the EAU Guidelines Panel 
2012 recommendations for uniformed reporting of 
complications[2].

A Medline index search was used to identify all arti-
cles reporting surgical outcomes in the 5 journals. The 
predefined search terms “operative” or “perioperative” 
or “postoperative” were combined with “outcome” or 
“complication,” “morbidity” or “adverse event” (Online 
Supplementary Table 2). The full text of each identi-
fied article was retrieved and individually evaluated to 

identify the methodology of complication reporting. 
Case reports, review articles, and letters to the editor 
were excluded, as were articles reporting on radiologi-
cal imaging, intravesical chemotherapy or radiotherapy, 
and articles reporting no complications.

The articles identified and the methodology of surgi-
cal complication reporting were recorded in a stan-
dardised data extraction form for statistical analysis in 
Excel 2022. Complications reported by type of compli-
cation or using adjectival descriptors (such as major 
or minor) were categorised as a text-based descriptive 
classification. The proportion and percentage of articles 
using different reporting methodologies was calculated 
for each journal and across the journals. These findings 
were compared with the proportions and percentages 
reported in the 2013 systematic search of the same 5 
urological journals by Yoon et al. to identify changes or 
trends[7].

Results
The Medline index search found 239 journal articles 
reporting on surgical outcomes in the 15 months from 
1 January 2021 to 3 April 2022, inclusive (Online 
Supplementary Table 2). Application of the inclusion 
and exclusion criteria yielded 137 journal articles 
reporting 1 or more surgical complications (Figure 1).

The CDC was the most common method used (105 
of 137 articles, 76.6%). The next most common classifi-
cation system was text-based descriptive classification 
(31 of 137 articles, 22.6%). One article reported a compli-
cation rate but with no complication classification used 
(1 of 137, 0.7%) (Figure 2). Notably, the CDC was the 
only standardised method used in any of the articles 
examined.

Articles published in BJU International and European 
Urology had the highest rate of CDC use, (19 of 22 arti-
cles [86%] and 16 of 19 articles [84%], respectively) 
(Table 1). This is in keeping with the journals’ recom-
mendation that authors use a recognized structured 
reporting system, which is considered further in the 
discussion below.

Our study found CDC usage of 76.6% compared with 
33.3% reported by Yoon et al. in articles published in the 
same 5 urological journals between 2010 and 2012[7]. 
We also found that CDC use accounted for 100% of 
standardised criteria used for complication reporting 
compared with 89.5% reported by Yoon et al. in 2010 to 
2012 (Figure 3)[7].

Discussion

Yoon et al. found increasing use of the CDC for post-
operative complication reporting in 5 major urologi-
cal journals between 2010 and 2012[7]. The CDC had 
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FIGURE 1. 
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a prevalence of 21.4% in 2010, which rose to 50.2% by 
2012[7]. After the EAU Guidelines Panel 2012 recom-
mendation for the use of the CDC, we sought to assess 
the current use of the CDC reported in the urologi-
cal literature. In the same 5 urological journals from 
January 2021 to April 2022, the prevalence of CDC 
use was 76.6%. As search strategies differed, we cannot 
draw direct comparisons with the results from Yoon 
et al.; however, it is clear there has been a notable trend 
towards urologists favouring standardised reporting in 
the decade since the EAU recommendations[7]. This will 
allow standardised comparison of outcomes of surgical 
procedures within an institution, across institutions, 

and over time, leading to improved patient care and 
health economics[1–4,7].

Notably, 3 of the 5 urological journals assessed 
made recommendations with varied strength for use 
of a validated or structured reporting system within 
their journal inclusion criteria. The BJU International 
author guidelines state that the CDC “should” be used, 
European Urology guidelines“ encourage” authors to use 
a structured system and advise the use of CDC, whilst 
Journal of Urology includes “name of validated system” 
for complication reporting in the author checklist[8–10].
Requiring validated and structured reporting systems 
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or mandating use of the CDC to foster uniform report-
ing should be encouraged. Standardised complication 
reporting is likely associated with higher quality report-
ing. The 2012 ad hoc EAU Guideline Panel found that 
only 23% of papers reporting complications in urologic 
oncology fulfilled 7 or more of the Martin criteria 
for accurate and comprehensive reporting of surgical 
complications, compared with 77.9% of those that used 
the CDC system[2].

Translatable reporting with standardised criteria 
such as the CDC has particular benefit when comparing 

new surgical techniques. Donat described the difficulty 
in performing randomised control trials on surgical 
techniques, particularly with the continued introduc-
tion of more minimally invasive techniques in urology, 
and postulated that standardised complication report-
ing would allow for comparison of techniques in these 
circumstances[1]. The use of the CDC in describing 
complications of new techniques and in clinical trials 
is more evident in the literature[11,12] and should be 
encouraged.

A limitation of our paper is that we did not assess 
the correct application of the CDC, as this was consid-
ered beyond the scope of our investigation. Analysis of 
the studies using the Martin criteria would have been 
another method to assess the quality of complication in 
these papers[1,2,13]. The CDC has been recommended 
and validated for the reporting of only postoperative, 
and not intraoperative, complications in urology[2,6]. 
Despite this, in their 2018 validation survey, the EAU 
Guidelines Ad Hoc Panel found great inter-rater vari-
ability in responses assessing the applicability of the 
CDC to cases with intraoperative complications[6]. 
This may have arisen from the lack of a standard or 
recommended system for intraoperative complica-
tion reporting in the urological literature at the time. 
In 2019, the EAU ad hoc Complications Guidelines 
Panel proposed the Intraoperative Adverse Incident 
classification (EAUiaiC), which consists of 8 grades for 
reporting intraoperative complications for urological 
procedures[14].

Despite increasing use of the CDC in the urologi-
cal literature, we found that 22.6% of papers still used 
non-standardised descriptive reporting of postopera-
tive complications. Several concerns with the CDC have 
been raised, including the significant inter-rater vari-
ability, possible inapplicability to the paediatric popu-
lation, lack of mechanism to differentiate between early 
and late postoperative complications, reporting only the 
single most severe complication in the postoperative 

TABLE 1.

Methodology of complication reporting with current and 2012 CDC prevalence calculations: a breakdown by journal 

Journal Number of 
Articles CDC Descriptive 

Classification
Rate 
Only

Current CDC 
Prevalence per 

Journal, %

CDC Prevalence per 
Journal in 2012, %

BJU International 22 19 3 86 25.00

European Urology 19 16 2 1 84 46.80

International Journal of Urology 19 13 6 68 25.00

Journal of Urology 26 19 7 73 26.70

Urology 51 38 13 74.50 39.60

FIGURE 2.

Methods of complication reporting 
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period, and not considering the patient perspective[6,16]. 
These shortcomings may have contributed to the deci-
sion to use a descriptive style of reporting instead of the 
CDC in some of these studies. This has led to proposals 
for modification to the CDC, or alternatively for urol-
ogy-specific or procedure-specific classifications to be 
implemented[6,15,16].

A recent proposal by the Complications After Major 
and Minor Urological Surgery (CAMUS) Collaboration 
is to produce a urology-specific system for complication 
reporting to rectify the apparent shortcomings of the 
CDC[16]. The CAMUS Delphi trial, to be completed by 
December 2023, is aiming to find a consensus in report-
ing [17]. The authors suggest consideration for structured 
and specific reporting parameters, reporting of patient 
risk profiles, inclusion of nursing and patient opinions, 
and prospective reporting in creating a future system 
for reporting in urology[16]. Although such a system 
would provide in-depth and comprehensive insight, the 
simplicity and ease of application of the CDC may facil-
itate its wide usage and help accelerate a trend towards 
uniform reporting across the literature[5].

FIGURE 3. 
Comparison of 2012 and 2022 classification use
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Conclusions
The CDC have been widely adopted for reporting of 
postoperative complications in the urological literature 
in the decade since the EAU highly recommended 
its use. However, 22.6% of studies reporting surgical 
complications in the 5 major urological journals 
assessed did not use any form of standardised reporting. 
Limitations of the CDC have been identified, and in 
response, there have been proposals for a move towards 
comprehensive urology-specific or procedure-specific 
complication reporting systems. Despite the criticisms, 
the simplicity of the CDC makes it easy to apply and 
likely contributes to its growing use. Ultimately, the 
increasing use of CDC in the urological literature should 
be encouraged as it advances the field towards uniform 
reporting of complications.
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